CAMEROON
NATIONAL OIL SPILL
CONTINGENCY PLAN

September 2004




CAMEROON
NATIONAL OIL SPILL
CONTINGENCY PLAN

This plan is brought into effect by the powers assigned to me in terms of the
Decree of Application promulgated under the Environmental Framework Law (Law
No. 96/12 of 5 August 1996)

CSIR Report No. ENV-S-C2004-072

PREPARED BY: PREPARED FOR:
CSIR Environmentek Comité de Pilotage et de Suivi des
P O Box 320 Stellenbosch Pipelines (CPSP)
South Africa 7599 B.P. 955
Yaoundé
CONTACT PERSON: Cameroon
Mike Burns
Tel: 27 21-888 2404
Fax: 27 21-888 2693
Email: mburns@csir.co.za

74CSIR

'////4'///////‘ ENVIRONMENTEK

September 2004




Revision: 0
Cameroon
National Oil Spill Contingency Plan

FOREWORD

The National Oil Spill Contingency Plan (NOSCP) for Cameroon has been prepared in
response to an historic situation that has prevailed within the country, in which a variety of
up- and downstream activities associated with the hydrocarbon sector, as well as other
activities — for example, shipping - have been conducted in the absence of best-practice
strategies and clearly defined roles, responsibilities and communication structures designed
to ensure an effective response to oil spills.'

The Chad-Cameroon pipeline project is an important catalyst that has triggered the need
for the NOSCP. This project, which has been initiated to develop a 1 billion barrel
hydrocarbon reserve within Chad, will result in the conveyance by pipeline of some
225 000 barrels per day of heavy crude oil through Cameroonian territory and its discharge
at a marine terminal located within Cameroon’s coastal waters. Clearly, the issue of risk
associated with potential pipeline product spills arises and, therefore, justifies the need for
the NOSCP. However, there are other aspects of the hydrocarbon sector within the
country that are also important in this regard.

The situation of Cameroon in its central West African regional setting is indicated in the
map that follows. In terms of proven reserves of crude oil, the country is currently ranked
seventh within the region, with some 0.4 billion barrels. Cameroon is sub-Saharan Africa’s
fifth largest oil producer, with the year 2000 production levels estimated at 84 800 barrels
per day (Energy Information Administration, 2002). Although these statistics reflect a
situation of declining production in Cameroon, as the reserves of some of the earliest
developed fields are exhausted, there is a national interest in reversing this trend by
exploring the potential of new reserves, which may offer development and production
possibilities. The results of recent exploration activities, for example, in the Douala Basin,
appear to be economically attractive, and it can be anticipated that developments here
could proceed to production operations. Similar developments are also anticipated in the
Rio del Rey Basin, where exploration activities are underway immediately offshore of the
Bakassi Peninsula. It is, therefore, anticipated that there will be an expansion of the current
level of upstream activity in the hydrocarbon sector and that this could lead to increased
downstream developments as well.

Current activities and anticipated trends in the hydrocarbon sector clearly justify the need
for oil spill contingency planning and the development of response capability to be taken
up as a national priority. The Comité de Pilotage et de Suivi des Pipelines (CPSP),
administered by the Société Nationale des Hydrocarbures (SNH), therefore commissioned
the development of this NOSCP - the terms of reference of which are described in the

1 It is important to note that oil spill contingency planning initiatives have previously been conducted in Cameroon (e.g. General
Delegation for Scientific and Technical Research, 1983); however, these have not been formally adopted for implementation. It is
also important to note that there has been ongoing encouragement by the International Maritime Organization (IMO) for the
development of a national oil spill contingency plan, and it is envisaged that the integrity and usefulness of this plan will be
strengthened by IMO’s continued support for its implementation.
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)
World Bank tender contract No 005/CPSP/02 (Etude d'un Plan National de Lutte contre

les Déversements Accidentels d'Hydrocarbures). This report represents the key output of
this contract.

Chairman of the Comité de Pilotage et de Suivi des Pipelines
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Energy Information Administration, 2002. Cameroon Country Analysis Brief. Available at
website: http:/www.eia.doe.gov/emeu/caba/cameroon2.html

General Delegation For Scientific And Technical Research, 1983. Draft contingency plans
for accidental marine pollution in Cameroon. Permanent Secretariat, National
Committee of Man and Biosphere, Yaounde, Cameroon.
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This Plan will be revised by the National Competent Authority as changes occur, and when there
are significant developments for example in:

=  Mutual aid agreements among oil operators in Cameroon, and

= Change in policy with regard to dispersant use, etc.

AMENDMENT RECORD

This sheet must be completed in detail, at each revision once this document has been approved.
Details must include revision number, description and indication of which pages and paragraphs
have been revised, date of revision approval and approval indication. All amendments will have a
vertical line in the left hand margin.

Rev Description Date
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API Gravity:

ASA:
CAMRAIL:
CCPP:
CIME:
CITES:
CLC ‘92:
COTCO:
CPSP:
CSIR:
DGSN:
DIN:

DIP:

EUC:

EEZ:

FAO:
FUND ’92:

GC:

GDP:
GIS:
GUC:
HFO:
IPIECA:
IMO:
ITOPF:
TUCN:
MA:
MINCOM:
MINDEF:
MINEF:
MINFIB:

MINJUSTICE:

MINMEE:
MINEPIA:
MINREST:
MINSANTE:
MINT:
MINATD:
NEBA:
NECC:
NCC:

GLOSSARY: ABBREVIATIONS,

ACRONYMS AND
TECHNICAL TERMS

An American Petroleum Institute measure of density for petroleum. API gravity =
[(141.5 (specific gravity at 16 °C) — 131.5]. Heavy oils are <25 °API; medium oils are
25 to 35 °API; light oils are 35 to 45 °API; condensates are >45 °API.

Applied Science Associates Inc.

Cameroon Railways

Chad-Cameroon Pipeline Project

(Cameroon) Consultants and Intermediaries in Mining, Energy and Environment
Convention on International Trade in Endangered Species of Wild Fauna and Flora
International Convention on Civil Liability for Oil Pollution Damage, 1992
Cameroon Oil Transportation Company

Comite de Pilotage et de Suivi des Pipelines

(South African) Council for Scientific and Industrial Research

General Delegation for National Security

Dissolved Inorganic Nitrate

Dissolved Inorganic Phosphate

Equatorial Undercurrent

Exclusive Economic Zone

Food and Agricultural Organisation

International Convention on the Establishment of an International Fund for
Compensation for Oil Pollution Damage, 1992

Guinea Current

Gross Domestic Product

Geographic Information System

Guinea Undercurrent

Heavy fuel oil

International Petroleum Industry Environmental Conservation Association
International Maritime Organization

International Tanker Owners Pollution Federation

International Union for the Conservation of Nature or World Conservation Union
Maintenance Area

Ministry of Communication

Ministry of Defense

Ministry of Environment and Forestry

Ministry of Finance and Budget

Ministry of Justice

Ministry of Mines, Water Resources and Power

Ministry of Livestock, Fisheries and Animal Husbandry

Ministry of Scientific and Technical Research

Ministry of Public Health

Ministry of Transports

Ministry of Territorial Administration and Decentralization

Net Environmental Benefit Analysis

North Equatorial Countercurrent

National Communication Commission
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NOSCP:
NOSR-SC:
NCA:
NCOM:
NICT:
OPRC "90:
OSC:

OSR (000, 001,002):

PAD:
PAH:
PNGE:
ROW:
SCDP:
SED:
SONARA:
SNH:

Tiers 1, 2, and 3:

UTO:
VOS:
WWE:

National Oil Spill Contingency Plan

National Oil Spill Response Standing Committee
National Competent Authority

Naval Coastal Ocean Model

National Incident Command Team

International Convention on Oil Pollution Preparedness, Response and Cooperation, 1990
On-Scene Commanders

Oil Spill Report

Autonomous Port of Douala

Poly Aromatic Hydrocarbons

National Plan for Environmental Management
Right of Way

Société Camerounaise des Dépots Pétrolier
Secretary of Defence

National Refining Company of Cameroon
Société Nationale des Hydrocarbures

Oil Spills (see Section A.5.1 for definitions)
Unité Technique Opérationnelle

Voluntary Observing Shipping

World Wildlife Fund
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OBJECTIF

L’objectif principal de ce Plan National de Lutte contre les Déversements Accidentels
d’Hydrocarbures (PNLDAH) est d’informer le processus de prise de décision et d’assurer
un état de préparation, au niveau national, en prévention et en réaction a un déversement
d’hydrocarbures qui pourrait se produire sur le territoire camerounais.

Tout en étant complet et extrémement détaillé, ce plan, fournissant, entre autres, une
description détaillée du cadre légal international et national au sein desquels les actions de
planification et d’intervention pour les déversements d’hydrocarbures doivent étre
conduites, ainsi qu'une description détaillée de I’environnement qui pourrait étre exposé
aux risques associés a de tels déversements, ce plan a été spécialement congu afin que sa
mise en exécution soit facile, pratique et immédiate. L’objectif de ce plan est, par conséquent,
d’étre a la fois une source d’information générale et un outil puissant afin de promouvoir
un état de préparation au niveau national et la coordination et la mise en exécution de
mesures d’intervention d’urgence lors d'un déversement accidentel d’hydrocarbures.

STRUCTURE

Le PNLDAH s’applique a la fois au milieu marin et citier et a la partie terrestre du pays — une
double focalisation reflétée dans la structure méme du plan, qui comprend les deux parties
principales suivantes:

o Plan de lutte contre les déversements accidentels d’hydrocarbures pour le milieu marin
et cotier

o Plan de lutte contre les déversements accidentels d’hydrocarbures pour le milieu
terrestre.

Ces deux sections principales du rapport sont elles-mémes structurées selon les thémes
suivants:

Section A: Stratéegie

o  Cadre légal — comprenant un inventaire des conventions internationales et régionales,
les lois et décrets nationaux touchant aux aspects de lutte contre et de planification des
déversements accidentels d’hydrocarbures, ainsi que les questions de responsabilités et
de compensation.

o Sources de risques de déversements d’hydrocarbures — comprenant une
description des sites de sources de risques potentielles, des scénarios de déversements
et des analyses de I’évolution et de la trajectoire des déversements.
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o Description environnementale (comprenant environnement naturel et socio-
économique/culturel), évaluation des impacts de déversements d’hydrocarbures et
analyse de sensibilité environnementale.

o  Structures organisationnelles, roles et responsabilités — comprenant une définition
de ’Autorité Compétente Nationale (ACN) du Cameroun.

o  Stratégies de lutte contre les déversements d’hydrocarbures — comprenant un
cadre pour prise de décision concernant le choix de stratégies a mettre en application
dans le cas de déversements d’hydrocarbures.

o Inventaire des ressources et accords de collaboration pour la lutte contre les
déversements d’hydrocarbures.

e Communications.

o Renforcement des capacités et formation.

Section B: Plan Opérationnel

La lutte opérationnelle contre les déversements accidentels d’hydrocarbures pour le milieu
marin et cotier et la partie terrestre du pays est adressée dans le Plan Opérationnel de Lutte
contre les Déversements d’Hydrocarbures (Section B), décrit dans le rapport comme les
Pages Bleues et les Pages Vertes respectivement. Ces plans opérationnels fournissent des
directives importantes pour la prise d’actions sur le terrain (procédures de notification,
stratégies de nettoyage, etc.) dans le cas de déversements d’hydrocarbures constitueront la
source primaire de référence pour les utilisateurs du plan dans une telle situation. Ces plans
opérationnels different des autres éléments du PNLDAH, qui créent un contexte général de
planification, en ce qu’ils sont congus pour fournir un support de prise de décision
immédiat dans le cas de déversements d’hydrocarbures. Chaque Plan Opérationnel de
Lutte contre les Déversements d’Hydrocarbures comprend les éléments suivants:

o  Procédures d’intervention immédiate et en cours (concentrées, par exemple, sur les
procédures de notification et de communication);

o  Stratégies de nettoyage;

o  Stratégies de gestion des déchets; et

o  Directives d’audit et de conservation des rapports.

Section C: Répertoire de Données

Cette section comporte des listes de coordonnées des acteurs clés, des équipements
disponibles a l'utilisation dans le cas de déversements d’hydrocarbures, des cartes, etc.
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COMMENT UTILISER LE PNLDAH

I existe essentiellement deux contextes au sein desquels le PNLDAH peut étre utilisé. Le

premier concerne le renforcement de capacités et l'accomplissement d’un état de

préparation pour sa mise en exécution; le second concerne son utilisation dans le cas de

déversements accidentels d’hydrocarbures — c’est-a-dire dans une situation d’urgence.

Comment utiliser le PNLDAH pour le renforcement de capacités et I'accomplissement
d’un état de préparation:

Au cours de sa phase initiale d’opérationnalisation, le PNLDAH devrait étre utiliser
pour attribuer roles et responsabilités aux acteurs principaux décrits dans la structure
organisationnelle du plan — c’est-a-dire les parties dont la tache est la mise en
exécution du plan, et celles qui seraient affectées par les directives contenues dans le
plan (par exemple, les compagnies de pétrole opérant au Cameroun). Parallelement a
ce processus, et a travers les informations contenues dans le PNLDAH, les lignes de
communication cruciales entre toutes les parties concernées devraient étre établies et
testées. Au cours de sa phase initiale d’opérationnalisation, le PNLDAH devrait
également étre utilisé pour encrer une compréhension collective des stratégies et des
priorités de lutte contre les déversements d'hydrocarbures décrites dans le plan. Les
deux sections du plan traitant de Stratégie et d’Opérationnalisation (Sections A et B)
devraient étre utilisées pour soutenir le renforcement des capacités de toutes les parties
concernées a la mise en exécution du PNLDAH et accomplir un état de préparation a
cet égard.

Comment utiliser le PNLDAH dans le cas de déversements accidentels d’hydrocarbures:

Dans le cas de déversements accidentels d’hydrocarbures, les utilisateurs de ce plan
doivent se référer immédiatement aux Plans Opérationnels contenus dans les Sections
B de ce Plan. Dans le cas d’un déversement d’hydrocarbures dans le milieu marin et
cotier, les utilisateurs se référeront au Plan Opérationnel (Section B) de la Section
Milieu Marin et Cotier — c’est-a-dire les Pages Bleues. Dans le cas d’un déversement
d’hydrocarbures dans le milieu terrestre, les utilisateurs se référeront au Plan
Opérationnel (Section B) de la Section Terrestre — c’est-a-dire les Pages Vertes. La partie
Introduction de chacun de ces Plans Opérationnels explique comment utiliser ces plans
pour une intervention d’urgence de Niveau 1, Niveau 2 et Niveau 3 (incidents a petite
et grande échelle).’

1 Le concept d'intervention d'urgence des différents niveaux (1,2, et 3) est expliqué dans les Sections A.5.1 des sections Milieu Marin
et Cotier et Milieu Terrestre du plan.
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APPROCHE UTILISEE POUR DEVELOPPER LE
PNLDAH

L’approche adoptée pour développer le PNLDAH a suivi la série de directives IPIECA
concernant les différents aspects de planification et de lutte contre les déversements
accidentels d’hydrocarbures; par exemple, Planification de Mesures d’Intervention d’Urgence,
Bilan des Avantages Nets pour I'Environnement (INEBA, Net Environmental Benefit Analysis), ainsi
que d’autres thémes liés au sujet. En se basant sur ces fondations - considérées de maniere
générale comme la norme internationale en matiere de planification et d’intervention en
cas de déversements accidentels d’hydrocarbures — I'approche adoptée pour développer le
PNLDAH se base également sur une compréhension profonde et détaillée des systemes
institutionnels et organisationnels du pays devant étre pris en compte dans le plan, ainsi
que sur le milieu naturel et socio-économique exposé aux risques de déversements
accidentels d’hydrocarbures.

Un processus de consultations avec un large spectre de parties, intéressées et affectées par
le PNLDAH, a également considérablement orienté I'approche adoptée pour développer ce
plan. A lissue de ce processus de consultations, I’équipe du projet a pu obtenir une
compréhension précise des sources de risques principales de déversements d’hydrocarbures
au Cameroun, ce qui a permis la conduite d’une analyse solide se concentrant sur la
caractérisation des risques (lieu, nature des produits pouvant étre déversés, etc.), des
impacts environnementaux et socio-économiques, ou conséquences, de déversements
d’hydrocarbures. A cet égard, la réalisation de ce plan de lutte contre les déversements
accidentels d’hydrocarbures, a été informée par plusieurs études spécialisées, décrivant, par
exemple, les composantes socio-économiques et biophysiques de 'environnement exposé
aux risques de déversements. Dans le case du milieu marin et cotier, cette analyse a
également été soutenue par une étude de modélisation numérique, a travers laquelle les
probabilités d’échouement de pétrole sur la surface de la mer et sur la cote sont quantifiées.
Les différentes études spécialisées menées ont permis d’aboutir & une analyse de sensibilité
environnementale, décrite dans ce plan, basée sur les attributs physiques, écologiques et
socio-économiques de I'environnement, et a partir de laquelle des priorités pour mesures
d’intervention en cas de déversements d’hydrocarbures, ont été établies. Le processus de
consultations avec les différentes parties clés a également permis la formalisation d’une
structure organisationnelle et de communication et, surtout, I'identification d’'une Autorité
Compétente Nationale (ACN) dont le r6le principal sera la mise en exécution du plan.

Avec une compréhension a la fois des sources de risques principales de déversements
d’hydrocarbures et de I'environnement exposé aux impacts de déversements accidentels, et
I'existence d’une structure organisationnelle définie pour la mise en exécution du
PNLDAH, le dernier aspect du développement de ce plan a consisté en la formulation de

stratégies d’intervention, de nettoyage et de gestion des déchets appropriées a mettre en
oeuvre au Cameroun.
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1. PURPOSE

The primary purpose of this National Oil Spill Contingency Plan (NOSCP) is to inform
decision-making and to ensure response preparedness, at the national level, in advance of
and during oil spills that could occur within Cameroon.

Whilst the plan is comprehensive, providing considerable detail, for example, of the
international and national statutory framework within which oil spill planning and
response actions must be located and of the environment that may be exposed to risks
associated with oil spills, the plan is specifically designed to be easily, practically and
immediately implementable. Its purpose is, therefore, to be broadly informative as well as
focussed in order to promote both response preparedness at a national level and co-
ordination and implementation of on-the-ground responses that will need to be initiated in
the event of oil spills.

Note, that the NOSCP deals only with liquid hydrocarbon product spills (petrol, diesel,
crude oil, etc.). It does not deal with spills or emissions of other hazardous substances (e.g.
toxic gases).

2. STRUCTURE

The NOSCP applies to both the marine and coastal environment and the country’s inland
region — a dual focus that is reflected in the basic structure of the plan, which comprises the
following two main sections:

o  Oil spill contingency plan for the marine and coastal environment

o  Oil spill contingency plan for the country’s inland region.

These two main report sections are structured into a number of sub-sections that cover the
following aspects:

Section A: Strategy

o Statutory framework - including international and regional conventions, national
legislation and decrees affecting oil spill planning and response, as well as the issue of
liability and compensation.

o  Oil spill risk sources — including a description of the potential risk source locations,
spill scenarios and spill fate analyses.

o Environmental description (including the natural and socio-economic/cultural
environment), oil spill impact assessment and environmental sensitivity analysis.

o Organizational structures, roles and responsibilities — including the definition of
the National Competent Authority (NCA) within Cameroon.
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o Oil spill response strategies — including a framework for decision-making regarding
the choice of strategies for implementation in the event of oil spills.

o Inventory of oil spill response resources and collaboration agreements for
combating oil spills.

e Communications.

o  Capacity building and training.

Section B: Operations

Operational oil spill response within the marine and coastal environment and the country’s
inland region is covered by the Operational Oil Spill Response Plan (Section B), described
later in this report as the blue and green pages respectively. These operational response plans
provide important directives for on-the-ground action (reporting structure, clean-up
strategies, etc.) in the event of oil spills and will be the primary reference source for users of
the plan in such situations. Different to other elements of the NOSCP, which create a
broad planning context, the operational oil spill response plans are designed to provide
immediate decision-support in the event of oil spill incidents. Each Operational Oil Spill
Response Plan incorporates the following:

o Immediate and ongoing response procedures (focused, for example, on reporting and
communications);

o clean-up strategies;
e  waste management strategies; and

o  guidelines for auditing and record-keeping.

Section C: Data Directory

This section contains lists of contact details of key role players, equipment available for use
in the event of an oil spill, maps, etc.

3. HOW TO USE THE NOSCP

There are essentially two contexts in which the NOSCP can be used. The first, concerns
capacity development and achieving a state of readiness for its implementation; the second,
concerns its use in the event of oil spills —i.e. in emergency situations.

o How to use the NOSCP for capacity development and achieving a state of
readiness:

During the initial phase of its operationalization, the NOSCP should be used to assign
roles and responsibilities to the main parties described in the plan’s organizational
structure — i.e. the parties tasked with the plan’s implementation, and who are affected
by the directives it contains (for example, oil companies operating in Cameroon). In
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parallel with this process, and through reference to the information contained in the
NOSCP, the critical lines of communication between all concerned parties should be
established and tested. Also during the initial phase of its operationalization, the
NOSCP should be used to entrench a common understanding of the oil spill response
strategies and priorities described in the plan. The full text comprising the sections
dealing with strategy and operations (Sections A and B) as previously described, should
be used to support the development of capacity to implement the NOSCP and to
achieve a state of readiness of all affected parties in this regard.

o How to use the NOSCP in the event of oil spill incidents:

In the event of oil spill incidents, immediate reference should be made to the
Operational Oil Spill Response Plans contained in the operations sections of the plan
(Sections B). In the case of incidents located within the marine and coastal
environment, reference should be made to the operational plan in Section B of the
Marine and Coastal Plan - i.e. the blue pages. In the case of incidents located within the
country’s inland region, reference should be made to the operational plan in Section B
of the Inland Plan —i.e. the green pages. The introduction to each Operational Oil Spill
Response Plan explains how these plans should be used for Tier 1, Tier 2 and Tier 3
(small and large spills) responses.'

4. APPROACH USED TO DEVELOP THE NOSCP

The approach used to develop the NOSCP has been informed throughout by the IPIECA
guideline series dealing with various aspects of oil spill contingency planning and response;
for example, Contingency Planning, Net Environmental Benefit Analysis, and other related topics
(IPIECA, 2000 a,b). Building on this foundation - widely regarded as the international
standard for contingency planning for oil spills - the approach used to develop the NOSCP
is also based on an in-depth understanding of the local institutional/organizational systems
to be accommodated within the plan and the natural and socio-economic environment
exposed to the risk of potential oil spills.

Consultation with a range of parties, interested in and affected by the NOSCP, has also
directed, to a large extent, the approach adopted in developing the plan. Arising from this
consultation process is a clear understanding of the main sources of oil spill risk within
Cameroon, which has enabled a broad analysis to be undertaken that focuses on risk
characterization (location, nature of potential product spills, etc.), including the socio-
economic and environmental impacts, or consequences, of oil spills. In this regard, the
development of the plan has been informed by several specialist investigations that
describe, for example, the socio-economic and bio-physical components of the environment
exposed to the risk of oiling. In the case of the marine and coastal environment this was
underpinned by numerical modelling, through which oiling probabilities of the sea surface
and coastline are quantified. An end-point of these investigations is the environmental
sensitivity analysis that is contained within the plan (based on the physical, ecological and

1 The concept of tiered responses to oil spills is explained in Sections A.5.1 of the Marine and Coastal and Inland Sections of the plan
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socio-economic attributes of the environment), from which priorities for oil spill response
have been established. The process of consultation with lead parties has also permitted the
formalization of an organizational and communication structure and, importantly, the
identification of a National Competent Authority (NCA) to operationalize the plan.

With an understanding of both the key sources of oil spill risk and the environment
exposed to the impacts of potential oil spills, and with an organizational structure defined
for implementing the NOSCP, the final aspect of developing this plan has been the
formulation of oil spill response, clean-up and waste management strategies that are
appropriate for implementation within Cameroon.

5. TEAM RESPONSIBLE FOR DRAFTING THE

NOSCP

5.1

5.2

521

5.2.2

5.2.3

5.23.1

5.2.3.2

A multidisciplinary team was employed to prepare the NOSCP. The following
contributions, arranged more or less according to the main spheres of input, are
acknowledged.

Project co-ordination team
Dr Mike Burns

Mr Stuart Heather Clarke

Ms Emma Dunkley

Technical specialist teams

International and National Statutory Review
Dr Francois Nguene

Mr Anton Moldan

Oil spill contingency planning
Mr Anton Moldan

Marine and coastal environment

Physical oceanography and oil spill simulation modelling
Mr Roy Van Ballegooyen

Applied Science Associates Inc.

Marine and coastal ecology
Dr David Le Maitre

Mr lain Bickerton
Mr Simon Hughes
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5.2.4 Terrestrial environment

5.2.4.1 Hydrology and geo-hydrology
Dr Pete Ashton

Dr Lisa Cave

5.2.4.2 Terrestrial ecology
Ms Sarah Davies

Mr Pat Morant

5.2.5 Socio-economic environment
Prof Bob NGAMOE

Dr Keye NDOGO

Mr Jean NONO TAGWO
Dr Samuel EKOLLE

Mr Prosper NGOMA

5.2.6 Project facilitation
Mr Honore DAIROU MBOUOMBOUO

Mr Jean Marc BIDJO
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A.1 STATUTORY AND PLANNING FRAMEWORK

The advent of the Chad-Cameroon Pipeline Project (CCPP) in the early 1990’s served as a
catalyst for strengthening environmental consciousness and awareness in Cameroon. A
situation reinforced by the Rio Earth Summit of June 1992.

The realization of the CCPP called for the participation of the World Bank as a project
financing institution for the execution of the project — a role that also extended to one of
guaranteeing the environmental performance of the project; i.e. not only were the financial
resources of the bank required, but also the institution’s approval of the environmental
component of the project. The process of approval of the CCPP also heralded the
involvement of international environmental organizations. Collectively, this involvement
fostered for the first time, in a significant way, an understanding by the citizens of
Cameroon of key environmental issues associated with development projects.

The preliminary environmental studies associated with the CCPP were conducted
concomitantly with the drafting of the National Environmental Management Plan (PNGE)
and the Environmental Framework Law by the Government of Cameroon - both of which
were published in 1996. The CCPP thus helped to shape the development of
environmental regulations in Cameroon, since from its advent up to the present, numerous
laws and regulations have been adopted to either strengthen existing legal instruments or to
create new ones to deal with the issues raised by this important development project.

The CCPP also prompted the establishment of environmental institutional structures
within the country. To this effect many government departments, for example, the
Ministry of Environment and Forests (MINEF, created in 1998), the Ministry of Breeding,
Fisheries and Animal Husbandry (MINEPIA, created in 1996), the Ministry of Mines,
Water Resources and Power (MINMEE, created in 1996), were re-organized and
strengthened in order to enhance their impact in the various sectors in which they have
relevance.

A.l1.1 International and regional conventions and agreements

The following International and Regional Conventions adhered to by the Republic of
Cameroon relate to the protection of the environment, with some of them extended in
terms of their application to the country’s inland regions:

o The African Convention on Conservation of Nature and Natural resources,
Algiers, 15 September 1968;

o The International Convention on Civil Responsibility for Damages Caused by
Oil Pollution, London, 27 November 1992;

e The UNESCO convention on the Protection of the World Cultural and
Natural Heritage, Paris, 16 November 1972;
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o The convention on the International Trade of Fauna and Flora Endangered
Species, Washington, 3 March 1973;

o The Ramsar Convention (1971), its 1982 protocol and its 1987 amendment
relating to Wetlands of International Importance;

o The International Convention Creating an International Compensation Fund
for Damages Caused by Oil Pollution, Brussels, 29 November 1969;

o The Bonn Convention on Conservation of Migrating Wild Species, 23 June

1979;

o The Convention Relating to Cooperation Pertaining to the Protection and
Exploitation of the Environment and Coastal Zones of West and Central
Africa, Abidjan, 23 March 1981;

o The United Nations Convention on the Law of the Sea, Montego Bay, 10
December 1982;

o The Vienna Convention on the Protection of the Ozone Layer, Vienna, 22
Mach 1985;

o The Montreal Protocol on Chlorofluoro-carbon (CFC), Montreal, 16
September 1987

o The Rio Conventions on Climate Change and Biological Diversity, Rio de
Janeiro, 14 June 1992

Specifically for the Chad-Cameroon Pipeline Project, the two involved countries maintain a
Bilateral Cooperation Agreement, which amongst other aims, calls for sustaining common
and joint effort in the protection of the environment (both physical and human
environment) affected by the pipeline project.

A.1.2 National legislation and decrees

Flowing from the Rio Earth Summit was the creation in 1992 of a cabinet level
department, the Ministry of Environment and Forests (MINEF), through the issuance of
Decree n® 92/069 dated 09 April 1992.

MINEF is responsible for the overall formulation and execution of the national
environmental policy, the determination of strategies for sustainable management of
natural resources and the prevention of pollution. In this regard, a priority for MINEF has
been the preparation, and adoption in 1996, of the Cameroon National Plan for
Environmental Management (PNGE), which in turn paved the way to the issuance and
adoption of the Environmental Framework Law (Law N° 96/12 of 5 August 1996) relating
to environmental management.

In 1996, the developing concern for the environment became formally entrenched as a
national priority through the emphasis on environmental quality in the preamble of the
country’s Constitution. This fundamental law prescribes that each person has the right to a
clean environment, for which the State is accountable, and that the protection of the
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environment is the duty of every citizen. During the same year (1996) Law 96/14 dated 5
August 1996 was published, which governs the pipeline transportation of liquid or gaseous
hydrocarbons (produced by the other countries) through the territory of the Republic of
Cameroon. This law was enacted to enable the realization of the Chad/Cameroon Pipeline
Project, a major project with significant potential for environmental impacts. Law 96/14
and its application decree, N° 97/116 issued on 7 July 1997, require from any pipeline
operator, adherence to technical norms and best practice regarding the protection of the
physical as well as human environment.

In terms of relevance to the NOSCP, the above developments in national environmental
legislation are most pertinent. Other developments relating to various laws and decrees
concerning oil pollution include:

o Decree n° 77-528 of 23 December 1977 relating to regulation of storage and
distribution of petroleum products;

o Law n° 86/016 of 6 December 1986 relating to the general reorganization of
Civil Protection;

o Lawn® 94/01 of 20 January 1994 relating to Forestry, Wildlife and Fisheries;

o Decree n° 95/135/PM of 3 March 1995 modifying decree 77-528 relating to
regulation of storage and distribution of petroleum products;

o Decree n° 96/054 of 12 March 1996 specifying the composition and duties of
the National Council for Civil Protection;

o Law n® 96/14 of 5 August 1996 governing the transportation by pipeline
through the territory of the Republic of Cameroon of liquid or gaseous
hydrocarbons produced by other countries;

o Lawn®96/12 of 5 August 1996 relating to environmental management;

o Decree 97/116 of 7 July 1997, setting conditions and modalities of application
of law n° 96/14;

o  Ministerial Order n® 01/97/MINMEE of 5 January 1998 relating to modalities
for setting up of service stations;

o Decree n° 98/031 of 9 March 1998 relating to the organization of Emergency
and Assistance in case of Catastrophes and Major Risks;

o Law n® 98/15 of 14 July 1998 relating to classification of dangerous and
unhealthy establishments;

o Law n°® 98/20 of 24 December 1998 governing pressure equipment, steam and
gases;

o Decree n° 98/345 of 21 December 1998 organizing the Ministry of
Environment and Forests;

o Decree n° 99/196 of 10 September 1999 to modify and complete decree n°
98/345;

o Decree n° 99/817/PM dated 9 November 1999 setting the modalities for
construction and operation of pressure equipments, steam and gases;
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o Decree n° 99/818/PM dated 9 November 1999 setting modalities for setting up
and operation of dangerous and unhealthy establishments;

o Decree n° 99/819/PM of 9 November 1999 relating to modalities for selecting
inspectors for pressure equipments, steam and gases;

o Decree n® 99/821/PM dated 9 November 1999 setting modalities for selecting
inspectors to dangerous and unhealthy establishments;

o Lawn® 99/13 of 22 December 1999 setting the Petroleum Code;

o Decree n° 99/899/CAB/PM dated 29 December 1999 related to the National
Consultative Commission for Environment;

o Decree 2000/465 dated 30 June 2000 relating to modalities of application of
the Petroleum Code;

o Decree n° 2000/305 dated 17 October 2000 awarding an Authorization for
Transportation by Pipeline to the Cameroon Oil Transportation Company
(COTCO);

o Decree n° 2000/935/PM of 13 November 2000 setting modalities for
downstream activities in the petroleum sector;

o Decree n° 2001/024/CAB/PM of 30 January 2001 relating to the Protection
Committee for Hydrocarbons Pollution;

o Decree n° 2001/163/PM of 8 May 2001 relating to protection of sources,
treatment and reservoirs of drinking water;

o Decree n° 2001/165/PM dated 8 May 2001 relating to protection of surface
and subterranean waters;

o Decree n° 2001/718/PM of 3 September 2001 relating to the organization and
functioning of the Interministerial Committee for Environment.

The Environmental Framework Law provides for the protection of continental waters and
flood plains, soils and the sub-soil as well as human settlements. To this effect, the
responsibilities of various Ministries are specified in various laws and regulations, which
focus on the specific domains of competence of these Ministeries. Thus, for example, while
the overall responsibility for environmental management is vested with the Ministry of
Environment and Forests (MINEF), where activities involving hydrocarbons pollution and
interactions with classified and dangerous establishments are concerned, the Ministry of
Mines, Water Resources and Power (MINMEE) is the competent authority defined in law.
When endangered species of fish are of concern, the Ministry in charge of Fisheries
(MINEPIA) fulfils the role of competent authority. If an oil spill incident were to be
classified as a catastrophe, the Ministry in charge of Territorial Administration (MINATD)
would intervene, etc.

To assist the different Ministries, specific Councils and/or Committees have been
constituted by either presidential or the Prime Minister’s decree. The following bodies are
of particular relevance to the NOSCP:
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o  The National Council for Civil Protection created by Presidential decree N° 96/05
on 12 March 1996. The National Council for Civil Protection is in charge of
the execution of the general policy on Civil Protection. Among its other duties,
the Council is required to evaluate technological risks, risks of serious accidents
and calamities and to propose to the President of the Republic appropriate
prevention measures.

The Council, with the approval of the President of the Republic of Cameroon,
is responsible for the formulation of a National Plan for Intervention and
Organization of Aid or Assistance. The Council is presided over by the
Secretary General of the Presidency of the Republic.

In case of catastrophes or major risks, the presidential order n° 98/031 of 9
March 1998 calls for the implementation of Emergency Plans that specify
comprehensive rapid intervention measures in crisis situations. The
implementation of the Emergency Plans is the responsibility of:

= Senior Divisional Officers, at the Division level,
=  Governors at the Provincial level,

= The Secretary General of the Presidency of the Republic of Cameroon
at the National level.

o Supplementing the above initiatives, in the event of catastrophes or major
risks, Crisis Committees are also constituted at Divisional, Provincial and
National levels.

o The Interministerial Committee for Environment is a comparatively recently
constituted body that assists the Government in its mission of evaluation,
coordination, execution and control of national policies for environment and
sustainable development. Among others responsibilities, the Committee assists
the Government in the prevention and management of emergency or crisis
situations, which may constitute serious threats to the environment or which
may result in the degradation of the environment. The Committee is presided
over by a person appointed by the Minister of Environment.

o The Protection Committee against Hydrocarbons Pollution. The committee is a
consultative structure, which assists the Government in the application of the
legislation and regulations pertaining to environmental protection and security
regarding petroleum operations.
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A.1.3 Claiming procedures

A.1.3.1 Liability

The Environmental Framework Law provides for the assignment of liability and sanctions
relating to environmental damage. The terms of this Law, therefore, form the basis of
claims for damage and compensation in the event of an oil spill, and the following two
articles of the law are relevant in this regard:

ARTICLE 77

1. Without any prejudice to the sanctions applicable within the framework of penal
liability, any person transporting or using hydrocarbons or chemical, harmful and
dangerous substances, or any operator of a classified establishment who has caused
body or material damage directly or indirectly linked to the exercise of the above
mentioned activities shall be liable for damages without the need to prove his
offence.

2. The reparation of the damage mentioned in (1) of this article shall be jointly borne
when the party responsible for the damage proves that such damage is the also fault
of the victim. Exoneration applies in the event that a situation has resulted from
force majeur.

ARTICLE 78

When the constituent elements of an offence originate from an industrial,
commercial, cottage industrial, or agricultural establishment, the owner, operator,
director or manager (as the case might be) may be liable to fines or legal fees owed
by the party responsible for the offence, and for the rehabilitation of the affected
site.

A.1.3.2 Claims

All institutions dealing with hydrocarbons and petroleum products are required to
maintain effective insurance policies, which include coverage for civil and third parties’
liabilities. That is the case, for example, with COTCQ’s operations, the Petroleum Products
Storage Company (SCDP), the National Refinery (SONARA) and the railroad
transportation company (CAMRAIL), as well as all fuel distribution companies (Total E
and P, Mobil, Texaco, Shell, First Oil) and the many road tanker trucks owners and the
private managers of fuel service stations.

A.1.4 Planning Framework
The Republic of Chad, the Central African Republic and the Republic of Cameroon have

entered into several international, regional and sub regional conventions and agreements
relating to the protection of both the physical and human environments. These
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conventions and agreements set the rights and obligations of the signatory parties regarding
the protection of the environment.

At present the three countries are in various stages of developing their National Oil Spill
Contingency Plans. Until these plans are finalized and provide new mechanisms for
cooperation, oil spills that have transfrontier implications (e.g. oil spills within river
systems that cross international boundaries) will be managed via the existing sub regional
agreements — specifically, CEMAC (Communauté Economique et Monetaire de IUAfrique
Centrale).

With regard to the Chad—Cameroon Pipeline Project, the existing Chad-Cameroon
Bilateral Agreement defines the framework for cooperation between the two countries. This
includes the protection of the environment affected by the operation of the pipeline.

Date: September 2004 INLAND
Section A: Strategy
Page A 14 of 128




Revision: 0
Cameroon
National Oil Spill Contingency Plan

A.2 ANALYSIS OF INLAND RISK SOURCES

A.2.1 Introduction

This section covers the oil spill risk sources affecting in the country’s hinterland; i.e. it
excludes the marine and coastal environment risk sources, which are covered in Section A.2
(Marine and Coastal). The discussion of risk sources includes those existing installations
present that might affect:

o The terrestrial environment (i.e. all land areas, classified according to the
WWEF ecoregions of Cameroon);
The surface water environment (i.e. rivers, streams and freshwater wetlands); or
The groundwater environment (i.e. upper weathered zone aquifers and lower
fractured zone aquifers).

Risk sources were identified by surveying existing information on hydrocarbon production,
refining, transport and storage in Cameroon. This preliminary inventory of risk sources was
verified through discussions and field investigations undertaken between 1 and 12
December 2002, which covered six of the country’s ten provinces (South-West, Littoral,
South, West, Centre and East). The principal classes of risk sources that have been
identified, and which are included in this plan, are (Figure A.2.1):

o The Chad-Cameroon crude oil pipeline, including the associated Pump
Stations 2 (Bélabo) and 3 (Dompla), and Pressure Reduction Station (Kribi) —
but excluding the pipeline landfall, subsea pipeline and the offshore floating
storage and offloading (FSO) vessel;

o SCDP hydrocarbon storage facilities, including the pipeline from the Port of
Douala to the city’s main SCDP storage depot;

o Major transport routes for refined hydrocarbon products throughout
Cameroon, including both road and rail tanker routes; and

o Other significant users of hydrocarbon fuels, principally power stations burning
diesel.

The risk sources associated with the SONARA refinery at Limbe, and its pipeline and
marine jetty system are not included in this section, as this infrastructure is situated within
the coastal zone and is more closely linked with the coastal and marine environment than
with the country’s hinterland. Small scale and very numerous risk sources such as filling
stations are not included, since these are not considered to be relevant at the national scale
of oil spill response and can be addressed more effectively through different planning and
control mechanisms.

The following sections describe the inland risk sources in Cameroon, the characteristics and
quantities of hydrocarbon fuels present, oil spill scenarios and the likely fate of spilled oil
for each risk source or group of risk sources. Potential interactions with terrestrial
ecosystems, surface and groundwater resources and road and rail transport routes are
described in a subsequent section (Section A.3).
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Figure A.2.1: Map showing location of inland risk sources in Cameroon
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A.2.2 Chad-Cameroon pipeline section: normal overland routing

A.2.2.1 Description

INFRASTRUCTURE

The Chad-Cameroon crude oil pipeline passes through 1 070 km of Cameroon territory,
entering Cameroon from Chad near Mbai Boum, reaching the southern coast of Cameroon
near Kribi and ending at the offshore marine terminal in the Atlantic Ocean off Kribi

(Figure A.2.1).

The pipeline servitude (‘right of way’ or ‘easement’) is approximately 30 m wide, increasing
to 50 m at road crossings and 60 m at river crossings. Once construction of the pipeline is
complete, a narrower servitude of 15 m width will be maintained; this strip of land has, in
some areas, already been released for cultivation of annual crops.

A General and six Area-Specific Oil Spill Response Plans, which set out the response
measures to be taken in the event of oil spills, have been prepared for implementation
during the operation of the Chad-Cameroon pipeline. Four of the six Area-Specific Oil Spill
Response Plans apply within Cameroon territory, three of which concern the inland section
and one the offshore facilities. The pipeline has been constructed using a “prevention-based
design” approach to reduce the likelihood of pipeline failure and to minimize impacts. The
principal oil spill prevention measures employed prior to and during construction were:

o Use of carbon steel pipe with a polyethylene corrosion resistant external
coating and cathodic protection; the pipe thickness is increased at river
crossings;

o Burying the pipeline approximately 1 m below ground level;

o Block valves (‘mainline valves’) along the pipeline at approximately 35 km
intervals on average; altogether there are 39 block valves along the Cameroon
portion of the pipeline route (Maintenance Area (MA) 2 has nine, MAS,
fifteen and MAA4, fifteen);

o A fibre-optic leak detection and valve control system controlled from the
COTCO headquarters at Douala; this system can shut off the flow in the
pipeline at certain sections if a leak is detected; other valves are manually
controlled; and

o River protection measures such as concrete cladding, a deeper burial level and
pairs of block valves, spanning all major river crossings;

In the process of developing the General and Area Specific Oil Spill Response Plans,
COTCO conducted a risk analysis for each of the three inland maintenance areas in
Cameroon. Six potential spill scenarios associated with the Chad-Cameroon pipeline were
identified. These scenarios are presented in Table A.2.1 below.
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Table A.2.1: Potential spill scenarios and sources associated with the Chad-Cameroon pipeline
(adapted from COTCO, 2002a, 2002b, 2002c).

1. Major pipeline rupture with drainage to streams or Tier 2 10+ to 2 000
rivers

2. Major pipeline rupture to land Tier 2 10+ to 2 000

3. Pump station relief tank rupture or pressure Tier 1 or 2 1 to 10+

Reduction Station storage tank rupture or mechanical
failure and flow over secondary containment

4. Pipeline leak due to corrosion or small mechanical or Tier 1 or 2 1 tol0
weld defects

5. Pipeline damage from 3rd party intervention Tier 1 or 2 I tolO+

6. Pressure Reduction Station leak Tier 1 <lto2

The Chad-Cameroon pipeline passes through four biogeographic zones or ecoregions, as
identified and described by Olson et al. (2001):

o East Sudanian savanna (WWF Ecoregion AT0705);

o Northern Congolian forest-savanna mosaic (WWF Ecoregion AT0712);

o Northwestern Congolian lowland forests (WWF Ecoregion AT0126); and
o Atlantic Equatorial coastal forests (WWF Ecoregion AT0102).

Since the ecoregions range from semi-arid savanna to humid tropical rainforest, and differ
significantly in structure, flora and fauna, the probable fate of oil spills is described
separately for each ecoregion.

A.2.2.2 Qil/fuel characteristics

The pipeline will transport heavy crude oil extracted from the major oilfield areas in
southern Chad. The characteristics of the crude oil yielded by these fields are shown in
Table A.2.2 .
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Table A.2.2: Characteristics of crude oil from the four oilfields of southern Chad
(after COTCO, 2002a, 2002b, 2002c)

Property Lower Komé Upper Komé Miandoum Bolobo
°API Gravity 40.6 18-20 24 17-22
Pour Point (°C) Not available -9-4 -7 -11-3
Viscosity (cP) (ca. 88°C) 0.248 70-296 38 72

The following explanation (Box A.2.1) for the crude oil parameters is adapted from
HAZMAT (1995).

Box A.2.1: Description of key crude oil parameters.

The specific gravity of most crude oils lies between 0.78 and 1.00. The American Petroleum
Institute’s measure of oil density, °API gravity, is inversely proportional to specific gravity and
normally falls between 10° and 50° API. The crude oils from the Chad oilfields fall within this
range, indicating that they are lighter than water and will thus float on water. Pour point
describes the temperature below which the oil cannot be poured, or will not spread. In the
case of a spill into water, oil at temperatures below the pour point would congeal into tar-like
globules and may sink below the surface. This measure has limited value in Cameroon where
the tropical climate would ensure that the crude oil in the pipeline always remains above its
pour point. An oil's viscosity is an important variable for environmental response since it
determines the product behaviour during a spill, in this case its flow rate over the ground,
seepage through soil or its rate of spread over a water surface. High viscosity indicates that
oil is ‘thick’ or ‘heavy’ and will not spread easily (water has a viscosity cP value of 1 at room
temperature, and molasses of 100 000). By this measure the Chad oils are highly variable.
Oils from the Lower Komé field being very ‘light’ and those from the Upper Komé field
considerably ‘heavier'.

A.2.2.3 Oil Spill scenarios (Tier 1, 2 and 3)

For the portions of the pipeline that are routed overland (i.e. between river crossings and
between pump stations), spill scenarios 2, 4 and 5 (@) are relevant (see Table A.2.3).
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Table A.2.3: Potential spill scenarios and sources associated with the Chad-Cameroon pipeline ‘
normal overland routing; relevant scenarios are marked with a (®) ‘
(adapted from COTCO, 2002a, 2002b, 2002c) ‘

B 5 Potential Potential
Potential Situation Tier Volumes (m?)
1. i\i/\[i]r(;r pipeline rupture with drainage to streams or Tier 2 10+ to 2 000
€ | 2. Major pipeline rupture to land Tier 2 10+ to 2 000
3. Pump station relief tank rupture or Pressure Reduction
Station storage tank rupture or mechanical failure and Tier 1 or 2 I to 10+
flow over secondary containment
@ 4. Pipeline leak due to corrosion or small mechanical or Tier 1 or 2 I to 10
weld defects
€ | 5. Pipeline damage from 3rd party intervention Tier 1 or 2 I to 10+
6. Pump Station or Pressure Reduction Station leak Tier 1 <lto2

A.2.2.4 Probable fate of oil spill

The probable fate of oil spilled into the terrestrial environment under the above scenarios is
described according to the major ecoregions through which the pipeline passes.

EAST SUDANIAN SAVANNA

Of the four ecoregions crossed by the pipeline, the savanna areas north of Bélabo face the
greatest risk of significant overland flow of oil following a spill. In most of this ecoregion
there could be significant overland flow of oil following a spill, particularly downstream of
Pump Station 2, where the oil is heated to about 70°C. A spill in this area is of particular
concern since it could affect the Mbéré river, an international waterway that flows into
Lake Chad. However, the relatively high accessibility of savanna landscapes allows for more
effective response and clean-up options than in forest or forest mosaic vegetation types.

Associated with the high likelihood of overland flow is the possibility that spilled oil could
flow into streams, and wetlands or seep into groundwater. This risk is particularly serious
in the savanna zone because water resources are more scarce here than anywhere else in
Cameroon. In addition the soils of the northern parts of Cameroon are, in parts, coarse and
sandy, making them relatively permeable to oil. Groundwater is extensively used for
household consumption and streams do not have the high flow rates required to dilute oils
and remove them from the site of a spill.

NORTHERN CONGOLIAN FOREST-SAVANNA MOSAIC

In Cameroon, the forest savanna transition zone forms a wide band across the middle of
the country between the North-western Congolian lowland forests (Olson et al., 2001) in
the south and the East Sudanian savanna (Olson et al., 2001) in the north. The forest-
savanna transition consists of a mosaic of forest and savanna patches, with each patch of a
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vegetation type more or less isolated in a matrix of the other. This interface between the
ecoregions exhibits a high diversity of plant and animal species, provides important habitat
for a diversity of medium-sized and large mammals, allows migration between very
different habitats, and in future will provide resilience to climate change.

The fate of oil in such a mosaic environment depends on soil type, vegetation structure and
topography. In grassland or lightly wooded savanna on sloping terrain, the likely fate of
spilled oil would be to flow downslope to a local low point in the landscape. Refined
products would volatilise rapidly, whereas crude oil would persist in the environment for
weeks to years (depending on the local climatic conditions). In woodlands and forest
patches, spilled oil would not flow readily, but would remain trapped in the dense
vegetation. Again, refined products may volatilise before any significant flow occurs,
whereas crude oil would remain in place provided that no further spillage occurred; i.e. a
small crude oil spill would be localised, whereas a large spill may flow overland.
Groundwater is extensively used for household consumption in the forest-savanna mosaic,
where shallow wells of 8 to 14 m depth are used to provide water in or close to villages.

NORTHWESTERN CONGOLIAN LOWLAND FORESTS

In primary or secondary forest it is unlikely that even a large spill would progress very far
overland. Much of the pipeline route cuts through secondary forest with thick undergrowth
and abundant shrubs and climbers. In this situation it is likely that overland flow would be
confined to the pipeline servitude. Outside the servitude it is likely that the density of the
vegetation and the viscosity of the oil would arrest overland flow, and that the oil would
then simply decompose in situ. However, due to the relatively high rainfall and the deep
weathered zone, penetration of oil into the soil and the resultant potential for contact with
either shallow or deep groundwater or with surface water would exist. There are three
scenarios for which there could be significant overland flow:

o immediately downstream of Pump Station 3 where the oil is heated to about
70°C;

o in areas where the forest has been cleared for cultivation of annual crops or for
settlement; or

o along the cleared pipeline servitude.

ATLANTIC EQUATORIAL COASTAL FORESTS

The Congolian coastal forests of south-western Cameroon are particularly thick and
impenetrable and would present a physical barrier to the overland flow of oil. In this
situation it is likely that the density of the vegetation and the viscosity of the oil would
arrest the flow of oil, and that the product would then simply decompose in situ. Overland
flow would occur principally:
o in areas where the forest has been cleared for cultivation of annual crops or for
settlement;

o along the pipeline servitude; or

o along the sandy beaches at the coast.
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It is unlikely that overland flow would occur near the Pressure Reduction Station at Kribi,
partly because of the densely forested environment and partly because the oil in the
pipeline is not heated at this station.

A.2.3 Chad-Cameroon pipeline section: river crossings

A.2.3.1 Description

The pipeline is buried at least 1 m underground throughout its length. At river crossings, a
thicker-walled pipe is used, it is surrounded by a concrete cladding, and the burial depth is
increased to 1.5 m. These measures are intended to ensure that the pipeline is beyond the
reach of the scouring effects of water, rocks and stones on the river bed and that it is
sufficiently weighted to remain seated even if exposed through scouring. Nevertheless,
there is still a residual chance that damage to the pipeline will occur through natural means
or that some accident or intervention may result in a pipeline rupture or leak at a river
crossing. Any leaks that may occur close to river crossings could also result in oil flowing
into rivers. Table A.2.4 lists the crossings of major rivers made by the pipeline in
Cameroon. There are numerous crossings of smaller rivers and streams and these are
treated in a similar way to the larger river crossings.

Table A.2.4: Major river crossings made by the Chad-Cameroon pipeline in Cameroon. ‘
Source: Chad Export Project (1999a) ‘

River Pipeline km
Mbéré 178
Mbéré 324
Mba 432
Pangar 487
Mouyai 529
Lom 539
Sesse 585
Yong 608
Tede 709
Afamba 811
Nyong 907
Lokoundjé 946
Mougue 994
Lokoundjé 1 007
Kienké 1 062

A.2.3.2 Oil spill scenarios (Tier 1, 2 and 3)

For the portions of the pipeline that cross rivers, spill scenario 1 () is relevant (see
Table A.2.5).
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Table A.2.5: Potential spill scenarios and sources associated with the Chad-Cameroon pipeline river ‘
crossings; relevant scenarios are marked with a (®)
(adapted from COTCO, 2002a, 2002b, 2002c)

Potential Situation Po,trei::lal Volil(;rts:su(arlng)
@ |1. Major pipeline rupture with drainage to streams or rivers Tier 2 10+ to 2 000
2. Major pipeline rupture to land Tier 2 10+ to 2 000
3. Pump station relief tank rupture or Pressure Reduction Tier 1 or 2 I to 10+
Station storage tank rupture or mechanical failure and
flow over secondary containment
4. Pipeline leak due to corrosion or small mechanical or Tier 1 or 2 1to 10
weld defects
5. Pipeline damage from 3rd party intervention Tier 1 or 2 I to 10+
6. Pump Station or Pressure Reduction Station leak Tier 1 <lto2

A.2.3.3 Probable fate of oil spill

INTERNATIONAL WATERWAYS

The Mbéré river and Lake Chad, which are joined by the Logone Occidental river in Chad,
are international waterways. In terms of World Bank Operational Policy 4.1, the partner
countries through which these waterways run have been informed of the associated risk of
oil spills.

RIVER BASINS

The rivers of Cameroon discharge in one of four ways:
o Rivers of the Atlantic Basin discharge directly into the Atlantic Ocean on the
west coast of Cameroon;

o The rivers of the south-east discharge into the Congo river that flows east and
south;

o The rivers of the far north and east discharge into Lake Chad; and

o The rivers to the north of the Adamaoua Plateau and the Cameroon highlands
join the Niger river in Nigeria.

Oil spills that affect rivers in the Niger or Congo Basins would have international
implications similar to those affecting the international waterways mentioned above.

With the exception of the Lake Chad Basin, the rivers of Cameroon have high runoff and
fast flow rates due to the abundance of rainfall and general humidity. As a result, oil would
be transported rapidly downstream in most rivers. The larger rivers of the Atlantic Basin
(Pangar, Mouyai, Lom, Sesse, Yong, Tede, Afamba, Nyong, Lokoundjé, Mougue, Kienké
and Lobé) are extensively used by people for potable water, fishing, washing, and
subsistence irrigation. Small industries are sometimes established around these rivers,
including sand mining, transport of logging products (e.g. Sesse river, Deng Deng area),
and would be seriously affected if oil spills occurred. In the event of an oil spill it would be
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necessary to provide alternative access to the services that rivers provide, especially water
and food.

Although the river flow rates would ensure that most spilled oil travelled downstream
rather rapidly, riverside vegetation would trap some of the oil and this may persist for a
considerable length of time. The fragility and instability of river banks makes the clean-up
of spilled oil difficult and environmentally costly. Due to the exchange between
groundwater and surface water (groundwater contributes to river base flows, particularly in
the dry season), contamination of rivers could result in contamination of groundwater
resources, both surface aquifers (more likely) and deeper fractured zone aquifers (less
likely). Use of groundwater is widespread on a small scale all over Cameroon, but is
particularly important in the drier northern areas. In terms of the pipeline routing, the
section of the Lake Chad basin around Mbai Boum where the pipeline enters Cameroon is
of relevance.

A.2.4 Chad-Cameroon pipeline: crossings of seasonally inundated grassland

A.2.4.1 Description

Flooded grasslands are associated with some of the larger rivers in central Cameroon,
particularly the Mbam-Sanaga and Ndjeke-Sanaga confluences. The pipeline crosses these
grasslands between Nanga Eboko and Yaoundé (southern MA3 and northern MA4). In
addition, these grasslands may be at risk from a spill upstream in the Sanaga river or one of
its tributaries.

A.2.4.2 Oil spill scenarios (Tier 1, 2 and 3)

For those sections of the pipeline which cross seasonally inundated grassland, scenarios 2, 4
and 5 (@) are relevant (see Table A.2.6).

Table A.2.6: Potential spill scenarios and sources associated with the Chad-Cameroon pipeline ‘
crossings of seasonally inundated grassland, relevant scenarios are marked with a (®) ‘
(adapted from COTCO 2002a, 2002b, 2002c) \

Potential Situation Potential Potential
Tier Volumes (m?®)
1. Major pipeline rupture with drainage to streams or rivers Tier 2 10+ to 2 000
€ 2. Major pipeline rupture to land Tier 2 10+ to 2 000
3. Pump station relief tank rupture or Pressure Reduction
Station storage tank rupture or mechanical failure and Tier 1 or 2 I to 10+
flow over secondary containment
@ (4. Pipeline leak due to corrosion or small mechanical or weld Tier 1 or 2 1 to 10
defects
&€ 5. Pipeline damage from 3rd party intervention Tier 1 or 2 I to 10+
6. Pump Station or Pressure Reduction Station leak Tier 1 <lto2
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A.2.4.3 Probable fate of oil spill

Inundated grasslands are sensitive to the effects of oil because they are flooded all or part
of the time and many have the properties of freshwater aquatic habitats. Hydrocarbons in
the water may result in physical smothering and have toxic effects on the stems, leaves and
reproductive parts of these plants. Similarly, the fauna associated with the inundated
grasslands will be adversely affected by an oil spill. Because they are frequently inaccessible
while flooded, the difficulty of removing spilled oil is considerable. Flooded grasslands
associated with rivers are also vulnerable to spilled oil that may enter the river system and
be swept downstream.

A.2.5 Chad-Cameroon pipeline: crossings of protected areas

A.2.5.1 Description

The Chad-Cameroon pipeline crosses two protected areas of concern; namely the Pangar
Djerem Reserve and the Campo-Ma’an Operational Unit, including Campo-Ma’an
National Park.

PANGAR DJEREM RESERVE

The Chad-Cameroon pipeline passes through approximately 54 km of the south-eastern
portion of the Pangar Djerem Reserve, which lies in the northern Deng Deng region.
Pangar Djerem lies in the southern part of the forest-savanna mosaic (Northern Congolian
forest-savanna mosaic). This area exhibits high species diversity, provides important
ecosystem services such as habitat for a diversity of medium-sized and large mammals,
areas for diurnal migration, formation of new species and in future may provide resilience
to climate change. The southern and eastern portions of Pangar Djerem are subject to the
pressures resulting from the Bélabo-Ngaoundéré railway, which provides access to the
reserve, heavy hunting pressure by subsistence and commercial hunters and logging and
settlement activities.

Pangar Djerem was proposed for protection in 1969, after which initial surveys were
conducted in 1977 and boundaries proposed. However, the boundaries were not
completed, the reserve was not gazetted, and it is currently not effectively protected. On
finalising the pipeline route, the pipeline consortium proposed a new national park further
west in the Deng Deng region (a relatively ‘pristine’ area), and pledged US$1.5 million
(900 million FCFA) for its protection'. Despite the ungazetted status of Pangar Djerem, an
oil spill in this area would have negative effects on wildlife.

1 The proposed Mbam-Djerem National Park (3 532 km?) has been surveyed and has received the endorsement of the
Cameroon government; the formal gazettement process has been initiated. The implementing agency is the Wildlife
Conservation Society of Cameroon (WCS Cameroon).
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CAMPO MA’AN OPERATIONAL UNIT (INCLUDING AREAS OF IUCN CATEGORIES
II AND IV)

Campo Ma’an Operational Unit refers to the development and management area to the
south and south-east of Kribi, as far as the border with Equatorial Guinea. The Operational
Unit consists of a 7 710 km? project area under the management of the Conservation and
Biodiversity Management Programme?. The project aims to conserve biodiversity, utilise
resources sustainably and contribute to economic development in the area through a
variety of projects. The Unit includes both the Reserve de Faune de Campo and the Campo
Ma’an National Park, which have different boundaries. This area is considered to be
sensitive as far as oil spills are concerned.

The northern boundary of the Campo-Ma’an Operational Unit lies approximately one
kilometre south of the pipeline landfall and could be affected by an oil spill originating
from the overland pipeline, the landfall, the subsea pipeline or the Floating Storage and
Offloading (FSO) unit at sea. The probability of overland flow of oil from the pipeline
reaching the reserve is small, but not absent. Oiling within the Operational Unit could
result in degradation of a sensitive coastal area, and of the agricultural land associated with
the project. The evergreen Atlantic littoral forest (Letouzey, 1985) is an area of
international conservation value, with significant populations of great apes, other primates,
large mammals and forest antelope. The consequences of an offshore oil spill affecting the
coastline are discussed in Section A.3.3 of the Marine and Coastal section of the NOSCP.

A.2.5.2 Oil spill scenarios (Tier 1, 2 and 3)

Where the pipeline passes through protected areas oil spill scenarios 1, 2, 4 and 5 (®) are
relevant (see Table A.2.7).

Table A.2.7: Potential spill scenarios and sources associated with the Chad-Cameroon pipeline ‘
where it passes through protected areas; relevant scenarios are marked with a (@)
(adapted from COTCO 2002a, 2002b, 2002c)

Potential Situation Potential Potential
Tier Volumes (m?®)
€ | 1. Major pipeline rupture with drainage to streams or rivers Tier 2 10+ to 2 000
€ 2. Major pipeline rupture to land Tier 2 10+ to 2 000
3. Pump station relief tank rupture or pressure Reduction Tier 1 or 2 1 to 10+
Station storage tank rupture or mechanical failure and
flow over secondary containment
@ |4. Pipeline leak due to corrosion or small mechanical or Tier 1 or 2 1 to 10
weld defects
@ |5. Pipeline damage from 3rd party intervention Tier 1 or 2 I to 10+
6. Pressure Reduction Station leak Tier 1 <lto2

2 This project is part of the Global Environment Facility-funded Biodiversity Project in Cameroon.
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A.2.5.3 Probable fate of oil spill

PANGAR DJEREM RESERVE

The terrain of Pangar Djerem is relatively flat, consisting of a mid-altitude plain at about
800 m with scattered inselbergs. Since it spans the forest-savanna transition, Pangar
Djerem is an area of high habitat diversity and complex vegetation structure. In forest areas
of the mosaic, and in dense or wide bands of gallery forest in the savanna portions, it is
unlikely that oil would flow far overland. In grassland, lightly wooded savanna and areas
under annual crops, there could be considerable overland flow, potentially resulting in
contamination of land, wetlands and rivers.

CAMPO MA’AN OPERATIONAL UNIT

Although the natural vegetation of this area is dense forest, the area around Kribi is highly
transformed, with agricultural lands (annual and tree crops), settlements and secondary
and even tertiary forest growth. A spill in this area would result in adverse effects on
human and agricultural settlements and therefore on human livelihoods. Overland flow
could be significant in cleared, cropped and settled areas. The fact that the Campo Ma’an
Operational Unit is a focal area for sustainable development projects indicates that this
area should be treated as a special priority with regard to oil spills.

A.2.6 Chad-Cameroon pipeline: pump stations
A.2.6.1 Description

The Cameroon portion of the Chad-Cameroon pipeline includes two pump stations at
Dompla (Pump Station 2) and Bélabo (Pump Station 3). Pump Station 2 is scheduled to
operate from the time of commissioning, while Pump Station 3 will only operate later on in
the project life cycle (close to peak operation when the pipeline will convey up to
225 000 barrels of crude oil per day).

The pump stations are required to provide additional pressure in the pipeline, and are
designed to flare off gases and to heat the crude oil to facilitate its passage along the
pipeline. The oil is heated to approximately 71°C before leaving the pump station. The first
section of the pipeline downstream of the pump stations is buried to a depth of 1.3 m to
minimise heat effects on soil fauna. Both pump stations are self sufficient in terms of power
supply, water supply, waste disposal, sewage treatment and staff accommodation. The sites
are designed to contain stormwater runoff and ensure that any oil is separated before the
water is discharged to nearby watercourses. Holding tanks are bunded in concrete lined
containment areas of 120% of tank capacity. Spilled or leaked oil can be collected, cleaned
and returned to storage without contaminating the areas outside the bunds.
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Plate A.2.1: Part of the oil heating apparatus at Pump Station 3 (Bélabo)

A.2.6.2 Oil spill scenarios (Tier 1, 2 and 3)

For the sections of the pipeline in the immediate vicinity of, and including, the pump
stations scenarios 3 and 6 (#) are relevant (see Table A.2.8).

Table A.2.8: Potential spill scenarios and sources associated with pump stations on the Chad-
Cameroon pipeline; relevant scenarios are marked with a (®)
(adapted from COTCO 2002a, 2002b, 2002c)

H

1. Major pipeline rupture with drainage to streams or rivers Tier 2 10+ to 2 000

2. Major pipeline rupture to land Tier 2 10+ to 2 000

3. Pump station relief tank rupture or Pressure Reduction
Station storage tank rupture or mechanical failure and flow Tier 1 or 2 1to 10+
over secondary containment

4. Pipeline leak due to corrosion or small mechanical or weld

defects Tier 1 or 2 1to 10

5. Pipeline damage from 3rd party intervention Tier 1 or 2 I to 10+

6. Pump Station or Pressure Reduction Station leak Tier 1 <lto2
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A.2.6.3 Probable fate of oil spill

PUMP STATION 2 - DOMPLA

Pump Station 2 at Dompla lies in the East Sudanian Savanna ecoregion (Olson et al.,
2001). The vegetation is wooded savanna, in some areas degraded or fallow fields,
sometimes heavily grazed and with a rocky and stony substratum (Letouzey, 1985;
Vegetation Types 66, 67 and 68). Drainage or flow of a spill from the pump station site
would be in a northerly direction towards the Ligara river, a tributary of the Vina river. The
Vina flows into the Logone Occidental, an international waterway and part of the Lake
Chad Basin. (The only other international waterway that could be affected by the pipeline
is the Mbéré river to the south-west of the pump station site; the Mbéré river also flows
into the Logone Occidental, and thereafter, into Lake Chad). Because of the generally flat
terrain around the pump station and the open savanna vegetation, overland flow would
occur rather slowly, and in a dispersed pattern. In this area spilled oil could enter
ecologically and socio-economically important groundwater reserves.

PUMP STATION 3 — BELABO

Pump Station 3 near Bélabo is situated on the crest of a hill, in a hilly landscape, not far
from the Sanaga river. The vegetation is semi-deciduous forest with varying levels of
disturbance as a result of agriculture, settlement and logging (Letouzey, 1985; Vegetation
Types 160 and 172). Many small drainage lines and seeps cut through the forest, and in
some areas the water table is close to the ground surface. A spill at the pump station could
result in oil flowing down the hillslopes and entering rivers or streams. Oil could enter the
upper layers of groundwater through seepage. Although the use of the deeper aquifers is
uncommon in this part of Cameroon, the upper weathered zone aquifers are frequently
tapped by shallow wells for household consumption.

A.2.7 Chad-Cameroon pipeline: Pressure Reduction Station

A.2.7.1 Description

The Pressure Reduction Station at Kribi is the final control point on the pipeline before
the last section that links to the offshore facilities. The purpose of the station is to reduce
the in-line pressure from 300 psi to 100-150 psi for loading the crude oil onto the Floating
Storage and Offloading (FSO) vessel. The station essentially comprises a pair of control
valves, a bunded surge tank to manage temporary overloads and a pressure metering skid to
detect leaks in the pipeline. There are no gas vents since the gas content of the crude oil is
minimal at this point. Oil from the surge tank is fed into the low pressure section of the
pipeline between Kribi and the offshore FSO vessel.

A.2.7.2 Oil Spill scenarios (Tier 1, 2 and 3)

Potential spill scenarios 3 and 6 (#) associated with the Pressure Reduction Station at
Kribi are presented in Table A.2.9 below.
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Table A.2.9: Potential spill scenarios and sources associated with the Pressure Reduction Station at
Kribi (adapted from COTCO, 2002a, 2002b, 2002c).

oo G Potential Potential
Potential Situation Tier Volumes (m?)
1. Ma]or pipeline rupture with drainage to streams or Tier 2 10+ to 2 000
rivers
2. Major pipeline rupture to land Tier 2 10+ to 2 000
L 3. Pump station relief tank rupture or Pressure
Reductlfm Sta.tlon storage tank rupture or Tier 1 or 2 1 to 10+
mechanical failure and flow over secondary
containment
4. Pipeline leak due to corrosion or small mechanical Tier 1 or 2 Lt 10
or weld defects
5. Pipeline damage from 3rd party intervention Tier 1 or 2 1 to 10+
L 6. Pump Station or Pressure Reduction Station leak Tier 1 <lto2

A.2.7.3 Probable fate of oil spill

The Pressure Reduction Station at Kribi lies to the south of the Kienké river. The
surrounding vegetation is coastal forest heavily impacted by urban expansion and
subsistence agriculture. A spill at this site could reach the lowermost reaches of the Kienké
river and enter the sea via the Port of Kribi. Such a spill would have an effect on local
fishermen and coastwise transport services by denying them the use of the harbour while
the spill is cleaned up.

A.2.8 SCDP fuel storage depots

A.2.8.1 Description

The Société Camerounaise des Dépots Pétroliers (SCDP) was established on 1 July 1979 to

ensure the efficient supply of petroleum products throughout Cameroon. Specifically
SCDP is required to:

o Store the necessary range of petroleum products used in Cameroon;
o Maintain a national (state-owned) strategic reserve of petroleum products; and

o Provide national coverage with appropriately located storage depots.

The SCDP is a state-controlled consortium of which the Government of Cameroon holds
51% of the equity. The balance is held by five oil companies: Texaco (11%), Mobil
(10%), Total (10%), Shell (10%) and Elf (8%). Technical support is provided by Total
Outre Mer.
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The total capacity of all the SCDP storage depots is 245 000 m* of petroleum products,
including petrol (gasoline), diesel (gasoil), kerosene (power paraffin) and aviation fuel (Jet-
Al). In addition, storage is provided for a total of 4 500 m? of liquid butane.

Storage facilities are maintained in six cities and towns countrywide (Figure A.2.2,
Table A.2.10, Plate A.2.3).

Table A.2.10: Location and capacity of SCDP storage facilities

DOUALA (5 depots): 156 725
Bessengue 75 355
Mboppi 44 420
Bonabéri 3 000
Deido 29 950
Port de Péche 4 000
YAOUNDE (3 depots): 55 885
Nsam 52 950
Mvolye 1235
Olezoa 1700
BELABO 6 080
GAROUA 23 600
NGAOUNDERE 5 540
BAFOUSSAM 18 520
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Figure A.2.2: Location of SCDP storage facilities.
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The main source of refined products in Cameroon is the SONARA refinery at Limbe,
which provides 80% of the country’s requirements. The remaining 20% is sourced from
refineries in the West African region. Originally SONARA was the sole supplier, but
recently this requirement has been relaxed as part of the process of privatising the
petroleum storage and distribution operation.

IMPORTATION OF PETROLEUM PRODUCTS

A small, 10 000 m® capacity, shuttle tanker, owned by Camship, transports petroleum
products from Limbe to the terminal at the Port of Douala. This vessel transports 80% of
the petroleum products discharged at the Port of Douala. Charter vessels are used to
transport the 20% of petroleum products imported from elsewhere.

THE PORT OF DOUALA

At present a temporary terminal is being used because the original terminal was damaged
by a collision with a tanker.

A new petroleum import terminal is to be constructed in the Port of Douala. However,
this has been deferred on a number of occasions and no firm date has been set for the
commencement of construction.

PIPELINE FROM THE PORT OF DOUALA TO THE BESSENGUE STORAGE FACILITY

The pipeline from the port to the SCDP depot at Bessengue is approximately 3 km long.
About 1 km of the pipe is aerial, fenced and patrolled. The remainder of the pipe is buried,
mainly in proximity to housing. A new pipeline route is being considered, which will be
located away from urban development. The new pipeline route will be provided with a
safety corridor and integrated into the urban planning process to prevent a repetition of
the urban encroachment that poses a high risk to the present pipeline.

The pipeline is operated passively; i.e. the pumps aboard the tanker(s) transfer the product
through the pipeline to the depot at Bessengue. There are three control valves located on
the pipeline between the port and the depot. The pipeline is provided with cathodic
protection to minimise external corrosion.

THE BESSENGUE STORAGE DEPOT

The Bessengue storage depot is the largest (75 355 m*®) SCDP facility which, with the four
other smaller depots in Douala, serves all the regional depots in Cameroon. The depot
handles the following volumes of product monthly:

° Diesel fuel 40 000 m*
® Jet-Al/kerosene 25 000 m®
° Super (petrol/gasoline) 30 000 m*

In addition, heavy fuel oil (HFO) is supplied by rail to a cement works in Ngaoundéré.
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All the tanks at the installation are bunded, generally to 110% of tank capacity. However,
the bunding/spill control at the rail tanker siding is inadequate. Currently there are plans
to upgrade the Mboppi siding to act as a temporary facility while the Bessengue siding is
rebuilt with an impermeable floor and a sump to gather spillages.

DOUALA/BESSENGUE RISK SOURCES

= THE PORT OF DOUALA

The temporary offloading facilities are a cause for concern since by their very nature the
minimum will be invested in maintenance. It is critically important that the new terminal
is constructed to the highest standards as soon as possible since the volume of petroleum
products handled will continue to increase.

Specifications for tankers entering the Port of Douala need to be drawn up — especially for
those bringing in the 20% from the open market.

= OPERATION OF THE PIPELINE BETWEEN THE PORT OF DOUALA AND THE
BESSENGUE DEPOT

Communication between the terminal and the depot

Since the petroleum products are moved using the ship’s pumps, co-ordination and
communication between the ship’s crew and SCDP staff is critical particularly in the
case of an emergency. This situation will be exacerbated when the import market is
opened up because, besides the Camship tanker, other vessels, unfamiliar with the
SCDP procedures for discharging petroleum products, will be involved in transporting
the petroleum products.

The pipeline route

Uncontrolled urban development has encroached on the pipeline route.
Consequently, the aerial portion of the pipeline has had to be fenced and is guarded
continuously. This urban encroachment poses a severe risk in the event of a spillage
leading to fire and explosion. Access for fire fighting vehicles is restricted and there is
a real danger of such fire spreading into the neighbourhood.

= BESSENGUE DEPOT

The Bessengue Depot is equipped to deal with internal spillages (bunded tanks) and fire
fighting. The main risk sources are:

o Spillages at the rail tanker loading facility;
o Overflow from the oil/water separator sump; and

o Urban encroachment on the depot site.
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It appears that the efficiency of the oil-water separator sump in the stormwater system is
less than ideal. It is likely that oily stormwater is discharged from the site during heavy
rainfall events. This oily stormwater will eventually reach the Estuaire du Cameroun.
Similarly, the management of run-off from the rail tanker loading facility is problematic.
There is an urgent need to re-assess the design and operation of the oil/water separator to
ensure that the discharged stormwater meets internationally accepted standards.

A.2.8.2 Oil/fuel characteristics —fuel types

A range of refined products is stored at the SCDP depots throughout Cameroon. These
products are presently produced at the SONARA refinery at Limbe, and include jet fuel,
kerosene (sometimes called ‘petrol” in Cameroon), gasoline/petrol and diesel (or ‘gazoil” in
Cameroon). The properties of these fuels are shown in Table A.2.11 below.

Table A.2.11: Properties of refined fuels. Source: CONCAWE (1992, 1995, 1996, 1998) I

Jet fuels A and A-1

Closed cup flash point °C 38
Freezing point, max. °C -47
Density at 15°C g/ml 0.775 to 0.840

Straight-run kerosene

Closed cup flash point °C 62 (USA samples)
Pour point °C -49
Density at 15°C kg/m’ 0.81
Reid vapour pressure at 37.8°C hPa 14

Motor gasoline

Flash point °C <-40
Density at 15°C kg/dm® 0.72 t0 0.79
Vapour pressure at 37.8°C hPa 350-900

Automotive diesel

Flash point °C >56
Pour point °C <30
Density at 15°C kg/m’ 0.82 to 0.86
Vapour pressure at 40°C kPa ca. 0.4
Heavy fuel oil

Flash point °C >60
Pour point °C <30

Density at 15°C kg/m® 950 to 1 010
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A.2.8.3 Oil spill scenarios

Two classes of spills, which may occur at the fuel depot, have been identified. These are:
normal transfers of fuel between road and rail tankers and the storage tanks (and vice versa);
and catastrophic spills resulting from the failure of one or more storage tanks.

Operational spills are unlikely to involve more than one road or rail tanker and the volume
potentially spilled is unlikely to exceed 66 m® (the volume of the largest size of rail tank
car). Catastrophic spills could involve the failure of one or more storage tanks. A typical
large refined product storage tank has a capacity of 14 300 m>.

A.2.8.4 Probable fate of oil spill

The bunding of the storage tanks at these facilities should ensure that any spills that occur
are kept within the containment areas around the storage tanks. However, attention should
be paid to the complete insulation of the bund area from the environment, particularly of
the stormwater system. If bund areas are inadequately sealed and lined (e.g. with a
drainage pipe to convey routine stormwater out of the bund areas, and having an
inadequate oil/water separator system for this purpose), contact could occur with the
surrounding environment as a result of slops and spills during oil transfer or from storage
tank failure. Contact with groundwater could occur from seepage through the bund floor,
or with rivers and streams through the stormwater system.

A.2.9 Road tanker transport routes

A.2.9.1 Description

The potential risks related to a fuel spill are greatest in those regions where traffic densities
are highest, particularly where the road traffic includes logging vehicles.

All fuel products, either imported or refined in Cameroon and stored at SCDP facilities, are
transported between Douala and a local storage facility and then transported from the
storage facility to the point of distribution or sale (e.g. a filling station). While in transit,
and while stored in SCDP tanks, the fuel is the property of an oil company, several of
which operate as fuel distributors and retailers, and not of SCDP. The oil companies are
also responsible for spill response and clean-up, although SCDP would provide technical
support in fuel recovery and transfer in the event of an accident. Jet fuel is distributed to
the airports and airfields that are located in many of the rural towns as well as the major
cities. Kerosene, gasoline/petrol and diesel are distributed to the filling stations in most
towns.

Away from the railway lines, fuel is distributed within Cameroon via road tankers. Each
fuel tanker is clearly labelled as to the identity of its contents, the maximum capacity of the
tanker, and clear warnings as to the “flammability” of the contents. This is in accord with
international requirements. However, it is not clear as to the mechanical (and electrical)
‘state’ of the tankers used and their fitness to convey the goods that they carry.
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Conventionally, an authorized dealer or agent must regularly service fuel transport tankers,
the integrity of the fuel tanks should be certified each time, and notices that declare this
state of affairs should be visible on each vehicle.

Given the topography of Cameroon, as well as the high traffic density on many of the
secondary roads (logging trucks, sedan cars and motorcycle taxis), combined with the need
to have a steep camber and capacious drains on the laterite roads to facilitate rapid
drainage of rainwater, there are several points on the road network where accidents seem
almost inevitable. If such accidents involve a fuel transport tanker, or are located close to
rural or urban communities, the results may be severe.

Despite the above ‘adverse’ comments, the relative risks posed by road fuel tankers is
considered to be moderate, and restricted to specific ‘accident black spots” where limited
visibility, reduced road widths, poor road surface conditions and, during wet periods,
slippery surface conditions, increase the risk of accidents occurring. Regions that receive
higher rainfall will have a greater risk potential than drier regions.

Plate A.2.2: Small road tanker carrying jet fuel from the SCDP Bélabo storage depot
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As could be expected, roads and railway systems inevitably cross one another at a variety of
locations. Appropriate warning signage has been erected at these points, but there are
occasions when road vehicles do not have sufficient advance warning that a road-rail
crossing is located immediately ahead. Under most circumstances, this would not pose an
additional risk to road or rail traffic. However, where these road-rail crossings occur on
untarred roads used frequently by heavy vehicles, the dust that such vehicles generate
dramatically decreases visibility. In such circumstances, the reduced visibility results in a
reduced reaction time available for vehicle drivers to avoid an impact with a train at the
crossing point. If either the road vehicle or the train is conveying fuel, there is a risk that an
accident could result in a fuel spill.

On surfaced roads, the risk is estimated to be low to medium, provided that the approaches
to road-rail crossings are fully visible for a distance of at least 250 m and that warning
signage is in place and is clearly visible. On untarred (or gravel-surfaced) roads, visibility is
often reduced to less than 30 m due to the dust raised by passing vehicles. In such
circumstances, even clearly sign-posted road-rail crossings may not be sufficiently visible to
drivers of road fuel tankers. In such circumstances, the risk of an accident occurring is
considered to be moderate to high, depending on the specific topographical or terrain
characteristics of the site in question. Where a road-rail crossing is located in close
proximity to a river or stream, or to a rural community living close to the roadway, the risk
potential is considered to be high. Every effort should be made to ensure that no dwellings
are allowed within at least 100 m of a road-rail crossing. Similarly, where a potentially
‘high risk’ road-rail crossing is located near to a sensitive environment such as a swamp
forest, careful attention should be directed to ensuring that every attempt is made to
reduce potential risks at these points. Clearly, aggravating circumstances caused by dust
would be reduced during and after rainfall. However, the laterite road material is prone to
be slippery when wet and, despite reduced ‘dust’ risks, the risk of vehicle accidents remains
moderate to high. On those roads that are designated as ‘dry season only’, the risks become
acute during rainy periods.

In relative terms, Cameroon’s roads carry a considerable volume of heavy traffic. This is
particularly pronounced in the more remote rural areas where forest exploitation activities
are occurring, or where logging traffic is normally routed. Where roads are unsurfaced (or
have a gravel/laterite surface), the risk is increased; where such roads are used by both
logging traffic and fuel transport vehicles, the risks rise even further. Despite the fact that
many of Cameroon’s roads appear to have originated as access routes for logging activities,
logging vehicles do not have preferential access, and these roads now serve as important
means of communication and trade between a wide variety of communities.

A.2.9.2 Oil/fuel characteristics — fuel types

A variety of fuel products is produced, distributed and sold in Cameroon, including jet fuel,
kerosene, gasoline/petrol, gasoil (diesel) and HFO. The characteristics of these fuels are
shown in Table A.2.12 below.
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Table A.2.12: Properties of refined fuels. Source: CONCAWE (1992, 1995, 1996, 1998) |

Jet fuels A and A-1

Closed cup flash point °C 38
Freezing point, max. °C -47
Density at 15°C g/ml 0.775 to 0.840

Straight-run kerosene

Closed cup flash point °C 62 (USA samples)
Pour point °C -49
Density at 15°C kg/m’ 0.81

Reid vapour pressure at 37.8°C hPa 14

Motor gasoline

Flash point °C <-40
Density at 15°C kg/dm® 0.72 t0 0.79
Vapour pressure at 37.8°C hPa 350-900

Automotive diesel

Flash point °C >56
Pour point °C <30
Density at 15°C kg/m® 0.82 t0 0.86
Vapour pressure at 40°C kPa ca. 0.4
Heavy fuel oil

Flash point °C >60
Pour point °C <30

Density at 15°C kg/m’ 950 to 1 010
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Plate A.2.3: Loading and offloading gantry at SCDP storage depot in Douala

A.2.9.3 Oil spill scenarios

The most probable spill scenario entails a single road tanker involved in a road accident. In

this scenario, the entire contents of the truck could be spilled, resulting in a maximum spill
of 10 000 — 40 000 £ depending upon the vehicle involved.

A less likely scenario involves an accident between two road tankers. In this case, a
maximum of 80 000 £ (2 large road tankers) of refined fuel could be spilled.

A.2.9.4 Probable fate of oil spill

The road transport of fuels in Cameroon covers almost every part of the country. As a
result, almost every environment is at risk of oiling from accidents and other spills. Oil
spills that affect freshwater habitats are of particular concern, since these are vulnerable to
both physical and chemical aspects of oiling (Plate A.2.4). The remoteness of many of the
smaller towns in Cameroon suggests that spills in these areas would not be readily
accessible to response teams particularly during the wet season.

In the case of the ‘lighter’ refined products (jet fuel, kerosene, gasoline/petrol and diesel),
recovery of spilled fuels is very unlikely. The evaporation rate of these fuels is such that
after about a maximum of 12 hours very little would remain in the environment. In the
case of ‘heavier’ refined products, such as heavy fuel oil (HFO), the oil may remain in situ
for a considerable length of time before degrading naturally.

In the northern regions, where soils are sandy and permeable, spilled oil could enter the
groundwater. In the wetter parts of the country there is a high likelihood of oil entering
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rivers or streams, and since the water table is often very high, there is a chance that oil
could reach groundwater, probably the shallower aquifers. Although these groundwater
resources are relatively small-scale, they are used extensively for household requirements.

Plate A.2.4: Swamp forest of the upper Nyong river, adjacent to the Yaoundé — Bélabo fuel tanker
route, showing the presence of both Raphia palms and swamp forest trees

A.2.10 Rail tanker transport routes

A.2.10.1 Description

Cameroon has only one principal rail route, with few spur lines or branches. The railway
serves the major towns of Douala, Yaoundé, Ngaoundéré, and a branch from Douala serves
Nkongsamba in the Littoral Province.

The rail route used to transport hydrocarbon fuels links Douala, Yaoundé, Bélabo and
Ngaoundéré. It is the primary means of providing fuel to the central regions of Cameroon.
Where railways do not exist, fuel is trans-shipped from rail to road tanker for distribution.
As a result, the largest volumes of fuel are transported by rail and, therefore, theoretically
rail transport poses some of the largest sources of potential risk.
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Any estimates of potential risk presuppose that there is either an accident involving a
railway fuel tanker (or tankers) or that such tankers may have leakages that contribute to a
set of unacceptable circumstances (for example, poor housing-keeping at a fuel transfer
point causing contamination of a local water source). This aspect is difficult to specify
precisely since each fuel transfer point is characterized by the degree of management
efficiency and control that is practiced.

In overview, the greatest sources or potential for risk associated with the transport of fuel
by rail tankers relates to the potential for an accident to occur. Clearly, the number of fuel
tankers that is involved in any such accident would increase the risk proportionately. The
greatest impact of any such accident scenario would most likely occur in proximity to an
important watercourse (such as the Sanaga river) or to a village or town. Such an accident
occurred on 1 February 2003 near Badjob village and the town of Eseka, where there is a
rail crossing of the Lebby Stream. This involved the derailment of six Camrail wagons
conveying various fuels (diesel, kerosene, etc.) on behalf of SCDP. Spillage of product, of a
volume estimated to be around 200 m?, resulted in a major pollution incident resulting
from a direct dishcarge into the Lebby Stream (Plate A.2.6).

Plate A.2.5: Small rail truck (16 500 I) carrying containerised diesel destined for Chad
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Plate A.2.6: Derailed Camrail wagons next to the Lebby Stream

A.2.10.2 Oil/fuel characteristics — fuel types

The range of fuels distributed by rail in Cameroon is the same as that distributed by road.
The range and characteristics of fuels is shown in Table A.2.13 below.

Table A.2.13: Properties of refined fuels transported by rail.
Source: CONCAWE (1992, 1995, 1996, 1998)

Jet fuels A and A-1

Closed cup flash point °C 38
Freezing point, max. °C -47
Density at 15°C g/ml 0.775 t0 0.840

Straight-run kerosene

Closed cup flash point °C 62 (USA samples)
Pour point °C -49
Density at 15°C kg/m’ 0.81
Reid vapour pressure at 37.8°C hPa 14

Motor gasoline

Flash point °C <-40
Density at 15°C kg/dm’ 0.72 10 0.79
Vapour pressure at 37.8°C hPa 350-900

Automotive diesel
Flash point °C >56
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Property Unit Typical range
Pour point °C <30
Density at 15°C kg/m’ 0.82 t0 0.86
Vapour pressure at 40°C kPa ca. 0.4
Heavy fuel oil
Flash point °C >60
Pour point °C <30
Density at 15°C kg/m’ 950 to 1 010

A.2.10.3 Oil spill scenarios

Trains transporting refined petroleum products between Douala and the interior comprise
between 14 and 19 tank cars ranging in capacity from 45 to 66 m®. The average volumes
transported on different routes are listed below:

Douala — Yaoundé : ave. 19 tank cars : 855 -1254 m?
Douala — Bélabo : ave. 14 tank cars : 630 -924 m?
Douala — Ngaoundéré : ave. 18 tank cars : 810-1188 m?

The maximum potential spill would be caused by the total loss of a train consisting of
19 x 66 m® capacity tank cars with a total volume of 1 254 m®.

A.2.10.4 Fate of oil spill

The rail tanker route passing through Douala, Yaoundé, Bélabo and Ngaoundéré spans
both the moist forested areas of the coastal provinces and the highlands and drier northern
areas. All of these areas are potentially sensitive to a larger-scale spill that could result from
a train accident or derailment. Communities along the railway line are dependent on
groundwater for domestic use and should this become contaminated would require access
to alternative sources of water. Spills affecting rivers is a possible scenario and would result
in contamination of surface water resources downstream from the spill point.

A.2.11 Electricity power generation facilities

A.2.11.1 Description

Power stations in many parts of Cameroon provide electricity to off-grid applications or to
local mini-grids, principally in the smaller towns. For this purpose, diesel is stored at the
power station site to supply the needs of the plant. Fuel is supplied at regular intervals by
road tanker from regional fuel supply depots. For instance, at the power station on the
northern outskirts of Bertoua, on-site storage of fuel consists of four storage tanks of
90 000 £ capacity each. The power station uses approximately 18 000 £ of diesel per day. It
generates 8 000 kVa (or about 8 MW) and supplies Bertoua and three neighbouring towns,
Minta, Abong Mbang and Batouri.

Date: September 2004 INLAND
Section A: Strategy
Page A 44 of 128




Revision: 0
Cameroon
National Oil Spill Contingency Plan

At Bertoua the generation and fuel storage facility appears to be well-constructed, and the
storage tanks are surrounded by adequate bund (secondary containment) areas estimated
to be 1.5 times the total volume of the storage tanks. However, attention should be paid to
the sealing of bund areas and the slop recovery and stormwater separation apparatus.

A.2.11.2 Oil/fuel characteristics —fuel types

The fuel used in electrical power generation in Cameroon is automotive diesel (see
Table A.2.14).

Table A.2.14: Properties of automotive diesel. Source: CONCAWE (1996) l

Property Unit = Automotive gas oil
Flash point, min. °C 56
Pour point, max. °C -5
Density at 15°C g/ml 0.82-0.86
Vapour pressure at 40°C kPa ca0.4

A.2.11.3 Oil spill scenarios

The bunding of the storage tanks at these facilities should ensure that any spills that occur
are kept within the containment area. However, attention should be paid to the complete
insulation of the bund area from the environment, particularly from the stormwater
system. If bund areas are inadequately sealed and lined, contact could occur with the
stormwater system as a result of slops and spills during oil transfer or from storage tank
failure. Contact with groundwater could occur from seepage through the bund floor, or
with rivers and streams through the stormwater system.

A.2.11.4 Fate of oil spill

Using the AES SONEL facility at Bertoua as an example, it is possible to generalise on the
probable fate of oil spills at power stations. At Bertoua, the storage tanks are adequately
bunded and basic spill prevention measures have been taken into account during the
construction and operation of the facilities. In the event of a spill, the oil would first
accumulate within the bund area. However, there are several possible fates of spilled oil
from the bund area, including:

o Contact with groundwater, from seepage through the bund floor;

o Contact with stormwater drainage system, through inadequate separation
between the bund and the stormwater system; and

o Contact with land surface through failure or overflow of bund walls.
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In general, due to the relatively small amounts of oil involved, oil spills at electrical power

generation facilities would be only of local significance (Tier 1).

A.2.12 Discussion of risk sources

The risk sources identified as significant in the inland environment tend to be clustered in

the western and central areas of Cameroon, following the footprint of more developed

areas.

In summary, the risk sources are distributed across the provinces as follows:

(0]

[0}

Chad-Cameroon pipeline: North, Adamoua, East, Centre and South Provinces;

SCDP fuel storage depots: West, Littoral, Centre, East, Adamoua and North
Provinces;

Road tanker transport routes: traverse all Provinces;

Rail tanker transport routes: traverse West, Littoral, Centre, East and North
Provinces; and

Electrical power generating stations are scattered throughout Cameroon.

This analysis shows that the Far North Province contains the fewest significant oil spill risk

sources.
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A.3 ENVIRONMENTAL DESCRIPTION, IMPACT
ASSESSMENT AND SENSITIVITY ANALYSIS

A.3.1 Introduction

The following environmental description is intended to provide the background
information necessary for the assessment of: (i) the sensitivity of the environment to
impacts arising from the oil spill risk sources described above; (ii) the appropriate response
mechanisms; and (iii) the prioritisation of spill response actions. In general, only those
elements of the receiving environment exposed to at least one risk source are described;
however, since the oil spill risk sources are distributed throughout Cameroon, the general
environmental description, of necessity, covers the entire country.

The description of the environment is divided into the main physical determinants of the
landscape (Section A.3.2), and the biological ecosystems (Section A.3.3). Physical
determinants include topography, climate, geology, soils, hydrology and geohydrology. The
description of the biological systems is based on the ecoregion components mapped by
Olson et al. (2001) and described in detail by WWF (2003). These ecoregions represent
‘areas of outstanding biodiversity’ and comprise distinct assemblages of plants and animal
species and communities occurring within boundaries that approximate those associated
with the un-transformed, original assemblages.

Key characteristics of the socio-economic and cultural environment are described in
Section A.3.4, and an assessment of oil spill impacts affecting both the natural and socio-
economic environment is presented in Section A.3.5.

A.3.2 Main physical determinants of the landscape and its constituent
ecosystems

A.3.2.1 Topography

The landscape of Cameroon comprises several erosional surfaces that reflect a step-like
topography. The western provinces of Cameroon are mountainous, while the southern and
northern regions tend to be low-lying (Figure A.3.1).

Coastal plains extend from the Atlantic Ocean 150 km into the interior in an easterly
direction and 200 km towards the north. The elevation increases regularly across the
coastal plains from sea level to about 300 to 500 m.

A considerable portion of the interior in the South and Central Provinces assumes its
character from the South Cameroonian Plateau, which occurs at an altitude between 600
and 800 m above sea level. This region comprises a succession of convex rounded hills
interspersed with low-lying flat areas, typically covered by wetlands.
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To the north of the South Cameroonian Plateau, the landscape rises to form the higher-
lying Adamaoua region. In southern Adamaoua Province, the Meiganga erosional surface,
including the Bamoun plateau, is elevated at 800 to 1 100 m. Northern Adamaoua
Province is mountainous, particularly in the west, and consists of high plateaux (1 100 to
1 400 m), such as the Bamiléké plateau. Further north, the elevation of the landscape
decreases again and the Bénoué Plain, situated mostly in the Northern Province, has an
altitude of 300 to 600 m. The landscape then slopes down from this level to return to sea
level around Lake Chad in the extreme north.

Several mountain ranges occur along the border with Nigeria, including the Atlantika and
Mandara mountains. A mountainous ridge also follows the Cameroon Volcanic Line,
extending in an arc from Mount Cameroon on the coast, through the South-West, West
and Adamaoua Provinces.

A.3.2.2 Climate

The climatic zones of Cameroon range from wet equatorial in the south to dry tropical,
tending towards Sahelian, in the north near Lake Chad (Figure A.3.1). The equatorial
region can be divided into three regions: the southern interior and the southern and
northern coastal zones. Over most of the southern interior, from Yaoundé, Ebolowa and
Ambam in the west, to Yokadouma, Moloundou and Ouesso (Republic of Congo) in the
east, four seasons are experienced: two dry seasons, followed by two wet seasons of unequal
intensity. This zone is characterised by annual rainfall of 1 500 to 2 000 mm and a mean
annual temperature in the order of 25°C (with an annual variability of about 2°C). The
southern coastal zone has a very similar climate, also with four seasons, but is considerably
wetter (average precipitation 2 700 mm at Campo) and more humid. The northern coastal
zone extending from Douala to the Nigerian border experiences only two seasons: one wet,
and one dry. Rainfall is extremely high and ranges from around 4 200 mm at Douala to
5 000 mm in the Rio del Rey, and to over 10 000 mm per year in the vicinity of Mount
Cameroon. The mean annual temperature for the northern coastal areas is 26°C, with a
temperature variability similar to the other equatorial zones.

A transitional zone between equatorial and tropical climate conditions occurs in the region
between Yaoundé and the elevated plateaux of the Adamaoua region. A humid tropical
climate comprising two seasons is experienced in the Adamaoua Province and the
mountains to the west. Annual precipitation varies from 900 to 1 500 mm. The mean
annual temperature is slightly higher than in the south at 28°C, but also has a greater
variation of around 6°C.

Northwards, across the Bénoué Plain, the tropical climate becomes drier and rainfall drops
from 1000 mm at Garoua to 800 mm at Maroua, and to 400 mm per annum at Blangoua
in the extreme North Province. Here, moving into the Sahel climate region, there is a long
dry season lasting seven to nine months. Temperatures average 28°C, with a variation of
up to 8°C.
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Figure A.3.1: Map showing the climatic zones of Cameroon, superimposed upon topography
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A.3.2.3 Geology

The geology of Cameroon is characterised by very old Precambrian metamorphic rocks,
overlain in places by Cretaceous and Post-Cretaceous volcanic and sedimentary formations
that are intruded by several generations of igneous rocks.

Over eighty percent of the surface of the country, including most of the South, East and
Central Provinces, is covered by hard, crystalline rocks of Precambrian age. These comprise
mainly schists, micaschists and migmatites, associated with granites. Much of the
metamorphism is thought to be associated with the Pan African orogeny, around
600 million years ago. Syntectonic igneous rocks cover a large section of the central and
eastern parts of Cameroon and range in composition from granites and syenites to diorites
and gabbros.

The Precambrian rocks are typically divided into:

Lower Precambrian basement complex

This comprises the Archean age Ntem complex in the South Province and various
micaschists, gneisses, migmatities and granites, forming the bedrock over most of the rest
of the country. The Ntem Complex, which forms the north-western margin of the Congo
craton, consists of greenstone belts and plutonic igneous rocks of charnockitic to granitic
composition (dating 2.9 to 2.6 Ga). The Yaoundé Group gneisses and micaschists were
metamorphosed about 620 Ma and thrust over the Ntem Complex.

Plate A.3.1: Outcrop of micaschist in road cutting near Yaoundé

Middle Precambrian formations (Poli, Lom, Ayos and Mbalmayo-Bengbis Series)
These formations consist of metasedimentary rocks, predominantly schists. The Poli Series
in the North and Extreme North Provinces includes schists, micaschists and associated
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gabbros. The Lom series in the East consists of schists and micaschists. Schists and
quartzites of the Mbalmayo-Bengbis and Ayos Series are found in the region east and south
of Yaoundé.

Upper Precambrian formations (Lower Dja and Mamgbei Series and Tibati conglomerates)
Metasedimentary formations outcrop in the south-east corner of the country and consist of
tillites, quartzities, schists and limestones, with dolerite intrusions. Conglomerates,
sandstones and lavas are also found in the Mamgbei Series near Figuil in the north.

There are several sedimentary basins developed in vast synclines in Cameroon. Important
basins occur in the south and the north of the country, including:

o Cretaceous sedimentary troughs of the Mbéré Rift Valley and Djerem in the
south of Adamaoua Province;

e Cretaceous basin of the Bénoué-Koum area in the North Province;

o Atlantic Basin, situated in the South-West Province. This basin comprises the
Campo (50 km?), Douala (7 000 km?) and Rio del Rey (85 km?) sub-basins;
and

e Chad-Cameroon basin in the extreme North Province.

The Cretaceous sedimentary successions consist mainly of cemented sandstone and
limestone deposits. Younger sediments, ranging in age from Tertiary to Quaternary, have
been deposited in the coastal basins around Campo, Douala and the Rio del Rey area, as
well as over the extreme North Province, where vast intra-continental lacustrine deposits
occur around Lake Chad. Clayey and sandy deposits also occur in the Bénoué Basin.

A series of lavas were extruded alongside the sedimentary sequences, forming young
volcanic igneous rocks. These are primarily basalts, but also include intermediate and acid
lavas, trachytes, phonolytes, rhyolites and ignimbrites. The younger lavas are associated
with the Cameroon Line, which is a volcanic zone that extends from the still active Mount
Cameroon near Limbe across the Littoral, West and Adamaoua Provinces.

A.3.2.4 Soils

Intensive chemical weathering of the igneous and metamorphic bedrock has produced a
thick soil mantle in the wet equatorial and tropical climate zones of southern and central
Cameroon. Two thirds of the country is covered by red to yellow coloured ferralitic soils,
typically labelled laterites. In some areas of south Cameroon, polycyclic laterite formation
has resulted in a soil zone up to 40 m thick on the hilltops. These ferralitic soils are
relatively clay-rich. Their mineralogy includes varying amounts of kaolinite and oxidised
iron minerals (oxides or hydroxides such as goethite and hematite), with relict primary
minerals, such as quartz or micas, from the parent rocks. Manganese oxides may also be
present in significant quantities.
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Plate A.3.2: Typical red, lateritic soils of Southern and Central Cameroon

Elsewhere in Cameroon, particularly in the drier northern regions, soils are more complex.
Coarse, poorly evolved, mineral soils and sands are found in the steep, mountainous
regions of northern Adamaoua and fluvial and beach sands near Lake Chad. The plains of
the North Province contain dark, clayey vertisols. Localised occurrences of red soils in
northern Cameroon include the relatively fertile fersiallitic soils in the Maroua region and
the cemented ferruginous horizons around Garoua and the cliffs of northern Adamaoua.

Mull soils are developed on basaltic parent rocks around Mount Cameroon and along the
ridges of the Cameroon volcanic line. These yellowish soils are rich in organic matter and
plant nutrients and have high moisture content, making them very fertile; however, they
are also highly vulnerable to erosion. In contrast, the saline-sodic soils, which have localised
development in the East Province and the Mandara Mountains, contain high sodium levels
that are toxic to plants.

Hydromorphic gley or pseudogley soils are found in permanently or semi-permanently
flooded areas of northern and southern Cameroon. Reducing conditions are generally
encountered in such soils, which have a grey or green-grey colour. The hydromorphic soils
of Cameroon also include swelling clays in the vicinity of Lake Chad.

A.3.2.5 Hydrology

River systems

Cameroon can be divided into four major catchments or basins: Atlantic, Congo river,
Niger and Lake Chad (Neba, 1987, Figure A.3.2). The headwaters of the Niger, Atlantic
and Lake Chad basins are situated in the Adamaoua highlands, and those of the Congo
basin, in the southern highlands. Some of the rivers are navigable for considerable
distances; for example, the Bénoué is accessible from the sea via the Niger river and river
boats can reach Garoua (Neba, 1987). The largest river basin is the Atlantic Basin, which
has 12 major rivers and numerous smaller ones and extends over an area of about
245 133 km” (Table A.3.1). It can be divided into three main sub-basins: the Sanaga river
and its tributaries, the ‘western’ (northern) rivers and the southern rivers (Neba, 1987).
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Figure A.3.2: Major river catchments in Cameroon




Revision: 0
Cameroon

National Oil Spill Contingency Plan

Table A.3.1:

Source: AQUASTAT data from FAO (2001).

A summary of rainfall and runoff data for the major river basins in Cameroon.

Area of basin Iréec?ni_ Evapotran- Runoff and = Runoff and R:enc(i)ffi_/
Major basin 9 precip spiration roundwater groundwater b oo P
J (Jam™®) tation p § 8 tation
(mm/year) (mm/year) (mm/yr) (mm3/yr) ratio(%)
Atlantic Basin| 24 5133 2 003 1 333 671 243 710 33.5
Congo river 84 890 1 658 1186 472 89 300 28.5
Basin
Lake Chad 46 377 913 1012 41 13316 4.5
Basin
Niger Basin 88 765 1323 965 358 88 706 27.0

The timing of the high and low flows in the country’s rivers is determined by the rainfall
regime: the bimodal equatorial rainfall results in two periods of high flow, while the
tropical Sahelien rainfall results in only one high flow period (Figure A.3.3). Nevertheless,
most of the rivers have their period of highest flow during the months of October to
January (Rodier, 1983; Dames and Moore, 1997; CEP, 1999). The large river systems,
such as the Sanaga, have extended high flow periods because of the time lag associated with
river length between their headwaters, the catchment area they drain and the coast. No
monthly flow records could be found for rivers in the Atlantic Basin north of the Sanaga
river, but the limited available data and seasonality of the rainfall suggests that the peak
high flow period would be one to two months earlier than that of the Sanaga river.

Many of the rivers and their tributaries within the hinterland have highly seasonal flows
and may be dry for long periods. For example, the Bénoué river at Garoua has a catchment
area of about 58 692 km? and a total annual runoff of 15 581 million m?, but has very low
mean flows during the dry season of <10 m%sec in March and April) (UNH/GRDC,
2002). Minimum recorded flows were < 6.0 m*/sec from December to June with zero flows
for the months March, April and May.
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Figure A.3.3: Mean monthly flow in some of the major river systems in Cameroon, based on data
from UNH/GRDC (2002). The legend gives the river name followed by the gauging site.

ATLANTIC BASIN

A. Sanaga river sub-basin

The Sanaga river is the largest river in Cameroon with a total catchment area of some
139 000 km? and a length of about 920 km. It drains the central and southern Adamaoua
plateau via its tributaries, the Djérem, Meng, Vina and Lom rivers. It also drains the
northern highlands via the Mbam, Noun and Kim rivers. Despite its size, the Sanaga river
is only navigable in sections because of the numerous waterfalls and rapids along its course
as far downstream as Edéa, about 80 km from its mouth. It is a very strongly flowing river
with a mean flow rate of about 1 985 m?sec. The absolute minimum flow recorded at Edéa
was 234 m%sec and the maximum flood flow was 6 950 m%*sec (UNH/GRDC, 2002). At
Goura on the Mbam river, about 236 km from the mouth, the mean flow has been
recorded as 710 m*sec and the minimum and maximum as 34 and 2 570 m?%/sec,
respectively. At the Nachtigal Falls on the Sanaga main stem (213 km from the mouth) the
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mean flow rate has been determined as 1 078 m%/sec, with minimum and maximum flows
of 137 m*/sec and 3 520 m*/sec respectively (UNH/GRDC, 2002). Dams have been built at
Mbakaou on the Djérem river and at Bamendjing on the Noun river to regulate the flow
for hydropower generation at Edéa.

B. Western sub-basin

The western sub-basin of the Atlantic Basin includes: (i) the Cross river (the catchment of
which is mostly situated in Nigeria); (ii) the Akwayafé, Ndian and Mémé rivers (which
drain into the Rio del Rey estuarine complex); (iii) the Wouri, Mungo and Dibamba rivers
(which drain into the Estuaire du Cameroun); and (iv) a number of smaller rivers draining
the slopes of Mount Cameroon.

C. Southern sub-basin

The southern sub-basin includes: (i) the medium-sized Nyong river, and three smaller
rivers, the Lokoundjé, Kienké, and Lobé; and (ii) the Ntem river which forms the part of
the country’s border with Equatorial Guniea. The main stem of the Ntem is approximately
412 km long and its total catchment area is about 29 600 km”. Approximately 55% of the
catchment is located in Cameroon, with the balance located in Gabon (17%) and
Equatorial Guinea (28%). The central portion of the Ntem river is characterised by
extensive areas of swamp forest and marsh. There are also marshes in the floodplains of the
Nyong river where it crosses the southern plateau. The Nyong river has a mean annual flow
at Kaya (233 km from the mouth) of 252 m?sec, and the Lokoundjé river has an annual
mean flow of 29.8 m?¥/sec at Lolodorf (Dames and Moore, 1997).

CONGO RIVER BASIN

The Congo river basin is situated in the south-east corner of Cameroon and has a total area
of about 84 890 km®. It includes the catchments of the Kadéy and Ngoko rivers and their
tributaries, comprising the Doumé and the Sangha (in the Central African Republic) and
the Dja and Boumba, respectively.

NIGER BASIN

The Niger basin measuring about 88 765 km? comprises two parts: (i) the Katsina-ala river,
draining the northern part of the western highlands; and (ii) the Bénoué river, draining the
north-western Adamaoua plateau and the lowlands around Garoua. The Bénoué river
system includes the Lagdo Dam.

LAKE CHAD BASIN

The Lake Chad basin, about 46 377 km?, also comprises two parts: (i) The Logone river
and its tributaries, the Vina and Mbere, which drain the north-eastern part of the
Adamaoua plateau. The Logone river is important because, together with the Chari, it is
the major water source for Lake Chad and is an International Waterway, providing water
to a large number of people in countries other than Cameroon. (ii) The Tsanaga river,
which drains the western slopes of the Mandara Mountains and the northern lowlands, and
which also flows into Lake Chad.
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LAKES

Cameroon also has numerous lakes, created by volcanic activity, particularly in the South-
West Province (Neba, 1987). Many of these are found at the tops of hills and are not
connected to river systems. They also are often remote and difficult to access and thus are
unlikely to be affected by an oil spill. There are also a number of lakes that formed through
tectonic activity, including Lake Chad, Lake Ossa (west of Edéa) and Lake Ejagham near
Mamfe. These lakes are connected to river systems and are calm, low energy environments
where oils spills could have a significant impact. There are also extensive swamps in the
interior (e.g. along the Ntem, Nyong, Logone and Bénoué rivers) and swamps and lakes in
the coastal lowlands formed by extensive sedimentary deposits of the Douala and Ndian
Basin. These environments would also be vulnerable to oil spills.

WATER QUALITY

The equatorial forest zone of Cameroon has deeply weathered ferralitic soils, which are
relatively poor in nutrients and tend to give rise to acidic waters of pH < 5 (Mink, 1983;
Neba, 1987). Decomposition tends to be rapid because of the warmth and abundant
precipitation, but may not be complete, resulting in the leaching of humic acid complexes
and the formation of nutrient-poor, dark-brown stained water (CEP, 1999). This is
particularly evident in the Nyong river below Abong Mbang and in the Lobé and Ntem
rivers. The Adamaoua plateau forms part of the ancient African surface, so there has been
deep and prolonged weathering resulting in relatively infertile soils which often have hard,
iron-rich gravel layers. The water in these areas is of good quality but low in nutrients (see
Section A.3.2.6; CEP, 1999). In the lower-lying tropical savanna zone the lower rainfall has
limited the rate of weathering and given rise to relatively fertile soils. Leaching is less
complete, giving rise to relatively nutrient-rich waters. The alluvial soils of the Bénoué
catchment are also relatively fertile and give rise to good quality water with a neutral pH.
The northern region in the Chad basin typically has clay-rich soils, which are relatively
fertile. The low rainfall results in very limited and highly seasonal runoff in the rivers and
limits weathering and decomposition processes.

The volcanic region from Mount Cameroon to the western highlands has soils that are
relatively nutrient rich. Decomposition is rapid and there is abundant water to leach the
soil, giving rise to crystal clear runoff with a neutral pH. The soils in the Douala
sedimentary basin range from coarse sands to fine clays and are relatively infertile,
especially in swampy areas. Most of the rivers flowing through these environments carry
moderate to fairly high quantities of fine, suspended sediments. The water in the swampy
areas is clear, but tends to be stained dark brown and is poor in nutrients and high in iron
(Dames and Moore, 1997).

The water quality downstream of the larger towns, such as Douala and Yaoundé, is often
poor because of the lack of sewerage and wastewater disposal systems in industrial areas
and in both the formal and the informal housing developments (Ibe et al., 1999; Gabche
and Smith, 2000). Rivers flowing through these areas are polluted and have relatively high
phosphorus and nitrogen levels and high counts of human bacteria and disease-causing
organisms (Ibe et al., 1999). Rivers draining extensive areas of cultivated crops and
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plantations are often polluted because of the excessive use of fertilisers, pesticides and
herbicides. The Mungo river system is a good example where these factors, coupled with
the natural erodibility of the volcanic soils, result in relatively high sediment and pollution
loads. The Mémé and Ndian rivers are likely to be similar judging by the high suspended
sediment levels visible in satellite imagery of the waters of the Rio del Rey system.

A.3.2.6 Geohydrology

The main hydrogeological features within Cameroon are indicated in Figure A.3.4.

The country has two distinct hydrogeological settings: the crystalline basement and
sedimentary basins.

CRYSTALLINE BASEMENT

The crystalline rocks of Cameroon cover most of the country and include various igneous
and metamorphic rock types, which in their unaltered state, are compact and have little or
no permeability or porosity. Over the course of geological time, these rocks have been
subjected to weathering and multiple tectonic events, resulting in zones of increased
schistosity, folding, fracturing or faulting. Several studies in Cameroon have shown that the
crystalline basement forms a layered aquifer system of two distinct units - an upper
weathered zone aquifer and a lower fractured zone aquifer. The degree of hydraulic
connectivity between these two aquifers varies both spatially and seasonally.

The upper aquifer is continuous within the weathered zone and is located in the schistose,
granular or, in places, karstic alteration zones of the bedrock. The geometry of the aquifer
and the groundwater level depend on the local topography and climatic conditions.
Groundwater in this phreatic aquifer is generally intercepted at 8 to 20 m below the
surface. Considerable volumes of groundwater may be held in storage in the weathered
zone in the high rainfall areas. Because the groundwater is in close proximity to the surface,
the upper aquifer is very vulnerable to pollution as a result of land-based human activities
(e.g. contamination by sewage, solid waste, stormwater runoff, surface oil spills, etc.).

Water from the upper aquifer supplies the vast majority of community and private wells in
the rural and periurban areas. These wells are generally drilled to the contact between the
weathered zone and unweathered bedrock. The quantities of groundwater taken from wells
are very small, limited by low transmissivities in the clay-rich weathered zone and
inefficient methods of abstraction such as buckets and rope or handpumps (Plate A.3.3).
Numerous springs are fed by the upper aquifer where the water table intersects with the
ground surface. The upper aquifer also provides base flow through lateral drainage into
rivers in the dry season.
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Figure A.3.4: Geohydrology map of Cameroon
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Plate A.3.3: Shallow (14 m) borehole with handpump supplying a village in the Lom and Djerem |
district. ‘

The lower aquifer, unlike the upper aquifer, is discontinuous. This aquifer is generally semi-
confined and is located in the unweathered bedrock at depths of over 20 m below surface.
Productive areas are associated with major faults and fracture zones, which are the
principal drilling targets for groundwater exploration and are sited using aerial or satellite
photographs. The deeper bedrock aquifer has variable yields depending on the degree of
local fracturing. In poorly fractured areas, the water table may be 60 m or more below
surface, in which case it is generally considered futile to drill deeper in search of better
yields. In highly deformed zones, changes in structure and texture allow for the passage of
water through the rock, which in turn leads to alteration of the primary minerals, creating
localised “pockets” of increased porosity.

Recharge to the lower aquifer takes place via two mechanisms: (i) vertical recharge, by
inflow of water from the overlying upper aquifer, or directly from precipitation via
preferred pathways through the weathered zone; and (ii) lateral recharge, resulting from
flow through the banks of surface water courses. During the rainy season, saturation of the
weathered zone or flooding of the ground surface over unfractured bedrock, allows for
interconnection between pockets of groundwater in the discontinuous lower aquifer.
During the dry season, water levels decline and each pocket of groundwater then evolves
independently. The structure of the layered aquifer in areas of crystalline basement rocks
and the interaction between surface water and groundwater is shown schematically in
Figure A.3.5.
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Figure A.3.5: Diagram of layered aquifer in areas of crystalline basement rocks showing base flow to ‘

surface water systems ‘

SEDIMENTARY BASINS

The geological formations in the sedimentary basins of Cameroon are stratified and vary in
geological composition, degree of cementation, thickness and ages, which range from
Cretaceous to Quaternary. In terms of groundwater supply, the three most important
sedimentary basins are the Douala Basin, the Bénoué Basin and the Chad-Cameroon Basin.
The Chad-Cameroon Basin is of regional significance since its aquifer forms a
transboundary water resource shared by Cameroon, Chad, Niger and Nigeria.

The sedimentary aquifers are the only aquifers currently used for bulk water supply in
Cameroon. The water supply authority, SNEC, exploits groundwater from the Douala
Basin for conjunctive supply with surface water to the city of Douala and abstracts
groundwater from the Garoua sandstone aquifer in the Bénoué Basin as a sole source
supply for the town of Garoua. Groundwater from the alluvial sediments of the Chad-
Cameroon Basin is also used by SNEC as a sole source supply for the towns of Maroua and
Kousséri in the Extreme North Province.

For each of these basins the potential yield varies and is controlled by the geological
setting. Based on pumping test results, yields were estimated to range from under 4 000 m*
per day in the Garoua sandstones to over 6 000 m* per day in the Chad-Cameroon Basin
and the northern (Mbanga) and central (Massoumbou) part of the Douala Basin. The
sedimentary basins of Cameroon, therefore, contain considerable groundwater resources.
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The town of Garoua is situated on top of an excellent aquifer, which provides large volumes
of water of good physico-chemical and bacteriological quality, making treatment before
distribution unnecessary. The aquifer is phreatic, but several clay layers impose locally
confined conditions. Transmissivity in the upper aquifer varies from 10" to 10 m?%s.
Garoua has been linked to a groundwater supply network since 1954, exploiting four
boreholes located to the north of the town. The annual volumes of groundwater abstracted
are linked to the local population growth and rose from 560 000 m® in 1964 to
1 000 000 m® in 1970.

In the Douala Basin, important water-bearing strata are found in the sandy formations of
both the Palaecocene and Mio-pliocene. The Palaeocene aquifer is situated 15 km east of
Douala, has a diameter of about 8 to 10 km and reaches a maximum thickness of 200 m in
the Bonabéri depression. This aquifer has a yield of 250 m*hour, while the Mio-pliocene
aquifer, with a depth of 50 to 60 m, can supply 80 m*hour. SNEC constructed their
Massoumbou wellfield in the Palacocene formation, while a number of private enterprises
in the city have boreholes that tap the shallower Mio-pliocene layers. Groundwater from
the Palaeocene strata requires slightly more financial resources for water abstraction, but
can supply greater volumes and is less vulnerable to pollution from the surface.

The sedimentary basins act as porous primary aquifers and are generally recharged by
infiltration of local precipitation or by lateral recharge from surface water bodies. For the
Atlantic Basin, vast quantities of fresh water are discharged from this aquifer by flow into
the marine environment along the coast. Some discharge from the sedimentary aquifers
occurs at springs and via baseflow into rivers and lakes. Borehole abstraction probably
accounts for a very small proportion of the discharge from Cameroon’s sedimentary basin
aquifers.

A.3.3 Biological ecosystems

A.3.3.1 Introduction

This environmental description is intended to provide the context for assessing the spill-
related impacts in each ecoregion and the interpretation of their relative sensitivity to
oiling (Section A.3.5). This information in turn informs the relative priority for oil spill
response (Section A.5).

The following description of the biotic environment of Cameroon is based on the known
flora, fauna and protection status of the nine most important WWEF ecoregions (see
Table A.3.2). Although 13 ecoregions were identified for WWEF by Olson et al. (2001),
three ecoregions that cover only a very small portion of Cameroon and which are not
exposed to any oil spill risk sources (West Sudanian savanna, Guinean forest-savanna
mosaic, and Lake Chad flooded savanna) are considered to be ‘marginal’ in terms of this
study and are not described in detail. These are all situated in the extreme north or north-
west of Cameroon. A further ecoregion, the Central African mangroves is restricted to the
immediate coastal environment and is covered in the Coastal and Marine section of the
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NOSCP (Section A.3.3). The description of the ecoregion deals mainly with each ecoregion
as a whole, but wherever possible the characteristics of the ecoregion within Cameroon are
also described.

Cameroon is a country extremely rich in all aspects of biodiversity species richness,
endemism). For example, Cameroon supports at least 320 species of mammals (Fotso et al.,
2001), 27% of the global total. Cameroon forms part of the Guinean Forests of West
Africa biodiversity hotspot (Conservation International, 2002; Figure A.3.6). This forest
hotspot supports globally significant populations of plants and animals that are found
nowhere else on earth, including 48% of the world’s mammal species, 22 primate species,
I5 even-toed ungulates (antelopes and related groups), and 190 rodent species (see

Table A.3.2).

Table A.3.2: Species richness and endemism of vertebrate fauna in the Guinean Forests of West
Africa. Source: Species totals from Conservation International (2003); species conservation status
from Hilton-Taylor (2000); fish information from WWEF (2003). ‘

No. of Red Data listed

. Total no. of No. of endemic Percentage .
Taxonomic group . . . species/
species species endemism ol
Plants 9 000 2250 25 155
Mammals 551 45 8 40
Birds 514 90 18 15
Reptiles 139 46 33 1
Amphibians 116 89 77 1
Unknown; a variety 27

of endemic killifish
(Aphyosemion spp.),

Fish 354 barbs (Barbus spp.), Unknown
and cichlids
(Cichlidae) occur
1 mollusc species, 3 other
Invertebrates Unknown Unknown Unknown invertebrates; total

unknown

Apart from the Guinean forest region, which is without doubt the most biodiverse part of
Cameroon, 13 ecoregions have been identified within the country (Olson et al., 2001).
These are biogeographic zones defined on the basis of both plant and animal communities,

and form the basis of the sensitivity analysis and impact assessment presented in this plan
(see Table A.3.3 and Section A.3.5).
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Table A.3.3: The 13 ecoregions represented within Cameroon, as identified by WWF ‘

(Source: Olson et al., 2001)

' WWE Area in
Ecoregion . Cameroon Notes
ecoregion ID o
(km®)

Northwestern Congolian lowland forests ATO0126 146 666 Part of Cameroon
and Gabon
lowlands Endemic
Bird Area

Northern Congolian forest-savanna mosaic ATO0712 143 468

East Sudanian savanna ATO0705 37 731

Cross-Sanaga-Bioko coastal forests ATO0107 34 050

Atlantic Equatorial coastal forests ATO0102 33 217 Part of Cameroon
and Gabon
lowlands Endemic
Bird Area

Cameroonian Highlands forests ATO103 29011 Part of Cameroon
mountains
Endemic Bird
Area

Sahelian Acacia savanna ATO713 22 041

Mount Cameroon and Bioko montane forests ATO0121 1015 Part of Cameroon
mountains
Endemic Bird
Area

Mandara Plateau mosaic ATO0710 5872

Guinean forest-savanna mosaic AT0707 7 960 No risk sources;
very little
information
available

Central African mangroves AT1401 2757 Covered in the
Marine and
Coastal section
(Section A:
Strategy)

Lake Chad flooded savanna AT0904 545 Marginal; no risk
sources

West Sudanian savanna ATO0722 9 Marginal; no risk
sources
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Figure A.3.6: Extent of the Guinean Forests of West Africa biodiversity hotspot in relation to
Cameroon (seen in part on extreme right of map). Source: Conservation International website
http://www.biodiversityhotspots.org/xp/Hotspots/west_africa/?showpage=Biodiversity#indepth (14
January 2003)
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A.3.3.2 Description of ecoregions

SAHELIAN ACACIA SAVANNA (AT0713)

The Sahelian Acacia savanna ecoregion lies between 200 m to 400 m in elevation in far
northern Cameroon. The climate is hot and is characterised by highly seasonal rainfall,
with a defined six- to eight-month dry season. The rainfall of 600 mm in the south of the
ecoregion declines rapidly towards the north to around 200 mm. Human population
density is low.

This ecoregion is the transition zone between the wooded savannas of the south and the
true Sahara Desert of the north. Species diversity and richness is not particularly high, but
there are several endemic species of small arid-adapted rodents - Gerbillus bottai, G.
muriculus, G. nancillus and G. stigmonyx - associated with the area of higher land in western
Sudan, which forms a small center of endemism for gerbils. Other endemic mammals
include one bat species, Eptesicus floweri, a zebra mouse species, Lemniscomys hoogstraali
(DD), and two more gerbils, T. petteri and T. pygargus. There are two endemic bird species:
rusty lark, Mirafra rufa, and the sennar penduline tit, Anthoscopus punctifrons. The wetlands
of the ecoregion are important stop-overs on the Afrotropical-Palaearctic flyway, and for
intra-African migrants responding to seasonal weather changes. Among reptiles, ten species
are strict endemics.

The ecoregion in Cameroon is protected in the Waza and Kalamaloue National Parks
(Figure A.3.7; Table A.3.4). Major threats arise from human activities, including: dry land
agriculture, fuel wood collection and uncontrolled burning. In the past, the hunting of large
mammals (particularly predators and antelope) decimated the large populations that were
present. The scimitar-horned oryx, Orpx dammah, is now presumed extinct in the wild, as is
the endemic sub-species of the common hartebeest, the bubal hartebeest, Alcelaphus
busephalus buselaphus. Three gazelle species are Red Data listed: dama gazelle, Gazella dama
(Endangered), dorcas gazelle, Gazella dorcas (Vulnerable), and red-fronted gazelle, Gazella
rufifrons (Vulnerable). Large predators such as wild dog, Lycaon pictus, cheetah, Acinonyx
jubatus, and lion, Panthera leo, have been heavily impacted.
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Figure A.3.7: Map showing Cameroon’s protected areas in relation to the major ecoregions. Source:
WWEF (2003).
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EAST SUDANIAN SAVANNA (AT0705)

The East Sudanian savanna of northern Cameroon is separated from West Sudanian
savanna by the Mandara Plateau of north-west Cameroon. The climate of the region is hot
and dry (rainfall ranging from 850 to 1 440 mm), with elevation generally below 600 m.
The topography is relatively flat, apart from the area bordering the Mandara Plateau and
part of the edge of the Adamaoua Plateau in the south.

The East Sudanian savanna in Cameroon is a tall grass savanna, Pennisetum purpureum, with
scattered large Combretum and Terminalia trees. Although the savanna is very different in
appearance from the tropical forests of south and east Cameroon, it also contains valuable
forest resources in the form of the gallery forests that fringe the rivers. The Sudanian
savanna supports more than 1 000 endemic plant species; however, since the ecoregion is
very large, the endemism per unit area is rather low.

Although there are many protected areas within this ecoregion, several of these are poorly
enforced and tend to exist on paper only. However, despite this drawback, there are large
areas of relatively intact habitat even outside protected areas. In Cameroon, Bouba
Ndjidah National Park and a small north-eastern portion of Bénoué National Park lie
within the East Sudanian savanna (the remainder of Bénoué National Park lies in the
Northern Congolian forest-savanna mosaic ecoregion).

The principal land use pressures are from agricultural and pastoral practices, charcoal
production and uncontrolled burning. Although fire plays an important role in maintaining
the structure and species composition of the savanna, the frequency, intensity and size of
fires are important variables when considering effective management. The ecoregion is
generally sparsely populated, but in northern Cameroon, there are high population
densities in the areas around Lake Chad.

MANDARA PLATEAU MOSAIC (AT0710)
About four fifths of this ecoregion lies in Cameroon, straddling the north-eastern border
and the remainder in Nigeria. The Mandara Plateau consists of a rocky range between

about 500 and 1 300 m in elevation, with a defined six-month wet season during which
800 to 1 000 mm of rain falls.

The significant botanical biodiversity is concentrated above 1200 m in montane
communities that have close affinities with the montane communities of East Africa and
Ethiopia. They contain a mix of Sudanian and Afromontane species, such as the large
succulent Euphorbia desmondi, Olea hochstetteri, and Pittosporum viridiflorum.

Much of the plateau is highly degraded due to agricultural practices, where the population
density is high. Bush meat hunting has also severely reduced many of the larger mammal
populations. Climate change will have serious consequences on this ecoregion as plants and
animals become isolated on rugged hilltops due to increasing heat and dryness at higher
elevations. The only protected area within this ecoregion in Cameroon is Mozogo Gokoro
National Park.
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NORTHERN CONGOLIAN FOREST-SAVANNA MOSAIC (ATO7 12)

Rainfall in the ecoregion varies from 1200 to 1 600 mm per year, which is related to
latitude as Guineo-Congolian lowland forest grades into Sudanian-Sahelian savanna. The
forest-savanna interface is a broad band running in a roughly east-west direction across the
middle of Cameroon at lower altitudes (between 500 and 800 m). Within this band, the
balance between of forest, woodland and grassland is fluid and changes according to some
key variables over both short and long time scales. These key variables include human
activities, fire regimes, soil depth and drainage characteristics, and rainfall. Forests tend to
be concentrated in the south of the ecoregion, at lower elevations, in valleys and on lower
slopes. In the past, the forests would have expanded northwards during wetter periods and
savannas southwards during drier periods.

The forest-savanna mosaic contains significant forest resources in the form of gallery and
riparian forests. These are forest remnants that extend into the savanna along watercourses,
being dependent on the presence of surface water, sufficient rain, available groundwater
and protection from fire. Forest species extend into gallery forests in northern savannas,
taking advantage of the migration/dispersal corridor provided. The incomplete isolation of
gallery and riparian forests in savanna zones, and the ecotonal nature of their environment,
has led to high species diversity in these forests and high species turnover between different
forest patches. Moreover, the shifting nature of the ecotone as climatic conditions change,
and the adaptable nature of many of the species present mean that this forms a buffer
against climate change.

Certain species such as the elephant play a role in maintaining the forest-savanna interface,
and the loss of these large mammals has resulted in some forest encroachment into
grassland areas, with consequent impacts on local agriculture. Land use pressures of
significance include: (i) the increasing density of human populations in the ecoregion,
resulting in the need for more agricultural land and more intensive use of existing land; and
(ii) bush meat hunting and poaching.

Because this region is a centre of diversification and is adaptable to long-term climate
change, the appropriate conservation strategy for the ecoregion is broad habitat protection,
rather than a focus on individual species conservation. Existing protected areas in the
forest-savanna mosaic of Cameroon are Faro National Park, Bénoué National Park and the
new Mbam et Djerem National Park, which is still in its establishment phase.

CAMEROONIAN HIGHLANDS FORESTS (AT0103)

This ecoregion is shared by Cameroon and Nigeria, with Cameroon possessing the larger
and more pristine portion. The Cameroonian Highlands forests exist in about ten separate
patches distributed along the highland border between Cameroon and Nigeria. This
ecoregion is naturally patchy, being restricted by altitude (the highland forests occur
mainly above 800 to 1 000 m, with their lower boundaries being largely determined by the
extent of agriculture and other development in lower lying areas). The highest point within
this ecoregion is Mount Oku (3 011 m) in the Bamenda-Banso highlands of Cameroon.
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Rainfall ranges between 1 800 and 2 500 mm, declining as one moves inland from the
coast.

The highland forests are thought to contain high levels of biodiversity within all plant and
animal groups. Although the plant diversity of this ecoregion is not well known, tree
species diversity tends to be low, and the diversity of grasses and epiphytes is high. The
forest is characterised by species such as Nuxia congesta, Podocarpus latifolius, Prunus africanus,
Rapanea melanophloeos, and Syzygium staudtii.

The ecoregion is known for its exceptional levels of avian endemism, with seven strictly
endemic bird species (five are Red Data listed — Hilton-Taylor, 2000) and six near
endemics. The ecoregion forms part of the Cameroon Highlands Endemic Bird Area
(Stattersfield et al,, 1998). There are 11 strictly endemic small mammal species, eight of
which are Red Data listed (Hilton-Taylor, 2000). There is also an isolated population of
lowland gorilla (the Cross river subspecies, Gorilla gorilla dichli), listed as Endangered
(Hilton-Taylor, 2000). There are at least nine narrowly endemic species of reptiles (four
skinks, three chameleons, a snake and a gecko), and 15 species of endemic amphibians.

Although highland forests are naturally patchy, human-mediated processes are driving the
islands of habitat further apart, and contributing to shrinkage of individual patches. For
example, the Bamenda-Banso Highlands, which contain the largest intact patch of
Cameroonian Highlands Forest, has lost more than 50% of its forests to date.

This ecoregion, together with the Mount Cameroon and Bioko montane forests ecoregion
(ATO103 - see below), supports the Cameroon Mountains Endemic Bird Area (Fotso et al.,
2001). However, there are no formal conservation areas in the Cameroonian portion of the
ecoregion. The principal land use pressures are conversion of land for agriculture,
unsustainable levels of timber harvesting and uncontrolled burning. It is one of the most
densely populated areas in Cameroon and is an important agricultural area due to the rich,
fertile volcanic soils.

MOUNT CAMEROON AND BIOKO MONTANE FORESTS (AT0121)

This ecoregion consists of four mountain peaks on which montane forests occur from
elevations of about 500 m (in the case of Mount Cameroon) or 1 500 m (in the case of
Bioko Island) to the summits. Some grassland communities occur at high altitudes (above
2 800 m on Mount Cameroon and 2 500 m on Bioko Island). On the mainland and on
Bioko Island the ecoregion is completely surrounded by the Cross-Sanaga-Bioko Coastal
ecoregion. The ecoregion has some affinities with the Afromontane regions of East Africa,
especially in the heathland communities near the summits of the peaks. The south-western
sides of both the mountain and the island have a virtually continuous rainy season with
precipitation often exceeding 10 000 mm per year, although rain shadows affect north-
eastern slopes.

The ecoregion contains exceptional levels of species endemism and richness, in part due to
the great altitudinal range and the resulting diversity of habitats. The ecoregion forms part
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of the Cameroon Highlands Endemic Bird Area (Stattersfield et al., 1998). There is only
one protected area in the Cameroon portion of this ecoregion (Babules Forest Reserve), an
issue of concern to several non-government organisations operating in the area. There are
two protected areas on Bioko Island totalling 840 km®. Fire and conversion of habitat for
agriculture are the major land use pressures on biodiversity.

CROSS-SANAGA-BIOKO COASTAL FORESTS (AT0107)

This ecoregion has well-defined biogeographic limits formed by the Cross river in the
north-west and the Sanaga river in the south. These rivers form significant barriers to
animal species, and it is on this basis that the ecoregion is separated from those to the
north-west and south. It includes the forests up to 800 m elevation on Mount Cameroon
and Bioko Island and mangroves, which occur in the north and south of the region at the
coast. Rainfall ranges from 2 000 mm in the inland to 3 000 mm at the coast.

Together with the Atlantic Equatorial forest ecoregion to the south, the evergreen forest
region supports between 7 000 and 8 000 plant species. The Cross-Sanaga-Bioko coastal
forests support representatives of three of tropical Africa’s four endemic plant families,
about one fifth of the plant genera are endemic, and the ecoregion forms a centre of
diversity for the genera Cola (Sterculiaceae), Diospyros (Ebenaceae), Dorstenia (Moraceae),
and Garcinia (Guttiferae). These high levels of diversity and endemism indicate that this
ecoregion is ancient and has experienced a very stable environment during its evolution.

In addition to plants, the ecoregion has extremely high biodiversity among mammals, birds
and butterflies. Table A.3.5 lists some of the endemic and conservation-worthy species of
the Cross-Sanaga-Bioko coastal forests.

Table A.3.5: Some endemic and conservation-worthy species of the Cross-Sanaga-Bioko coastal
forests. EN = Endangered; CR = Critically; VU = Vulnerable. Source: WWF (2003).

Conservation status

English name

Scientific name

(Red Data Book)

Drill

Mandrillus leucophaeus

EN (distribution bounded in the
south by the Sanaga river)

Preuss’s red colobus

Procolobus pennanti preussi

EN (strictly endemic)

Pennant’s red colobus

Procolobus pennanti pennanti

EN (near-endemic of Bioko)

Cross river gorilla

Gorilla gorilla diehli

CR (strictly endemic sub-species)

Red-eared monkey

Cercopithecus erythrotis

near endemic)

Crowned guenon

Cercopithecus pogonias

VU (
VU (near endemic)

Pallid needle-clawed
galago

Euoticus pallidus pallidus

EN (endemic of Bioko)

Bibundi bat

Chalinolobus egeria

Strictly endemic

Pitch shrew

Crocidura picea

CR (strictly endemic)

Long-footed shrew

Crocidura crenata

Near-endemic

Eisentraut's mouse shrew

Myosorex eisentrauti

EN (near-endemic)

African elephant

Loxodonta africanus cyclotis

Endemic sub-species
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ATLANTIC EQUATORIAL COASTAL FORESTS (AT0102)

The Sanaga river forms the northern boundary of this ecoregion. The forests extend from
the river south through Equatorial Guinea into the coastal and inland areas of Gabon, the
Republic of Congo, and the Cabinda Province of Angola, ending in the extreme west of the
Democratic Republic of Congo, just north of the mouth of the Congo river. These forests
occur in a broad coastal band extending to the eastern escarpment about 500 to 800 m
above sea level. In the Cameroon portion of the ecoregion, the climate is hot, with a high
relative humidity throughout the year, and rainfall averaging approximately 2 000 mm.
The forests of the inland portion have a complex structure, with a canopy of up to 60 m
high. Near the coast there are forest-savanna mosaics.

Exceptional species diversity and endemism exists in the Atlantic Equatorial coastal forests.
This ecoregion and the adjacent Cross-Sanaga-Bioko coastal forests ecoregion support
about half of the 7 000 to 8 000 plants that are endemic to tropical West Africa. Most of
these endemics occur in the coastal area of Cameroon. Faunal diversity is also very high.
Large mammals include western lowland gorillas, Gorilla gorilla gorilla, mandrills, Mandrillus
sphinx, and sun-tailed monkeys, Cercopithecus solatus. The Atlantic Equatorial coastal forests,
together with the North-western Congolian lowland forests to the east, comprise part of
the Cameroon and Gabon lowlands Endemic Bird Area (Stattersfield et al., 1998). Eight
near-endemic and restricted range bird species occur, including: Verreaux’s batis, Batis
minima, black-necked wattle-eye, Platysteira chalybea, forest swallow, Hirundo fulginosa,
Rachel’s malimbe, Malimbus racheliae, Ursula’s sunbird, Nectarina ursulae, and the African
river-martin, Psuedochelidon eurystomina, as well as two globally threatened species, the
Endangered Bates’ weaver, Ploceus batesi, and the Vulnerable Dja river scrub-warbler,
Bradypterus grandis, (Hilton-Taylor, 2000).

The vast majority of the ecoregion has been logged at least once and sometimes more than
twice; i.e. very little undisturbed primary forest remains. Since there are still large blocks
of intact (though secondary) forest present in the less densely populated parts of the
region, there is good potential for new conservation initiatives. In Cameroon, the National
Park within the Campo-Ma’an UTO and Douala-Edéa Wildlife Reserve are protected. The
Campo-Ma’an UTO focuses on sustainable agricultural and resource management
programmes.

Threats to the ecoregion include forest degradation and elimination when forest access is
opened up by logging, which leads to the expansion of agriculture into previously
undisturbed areas. Approximately 15% of the ecoregion is formally protected; however,
these protected areas do not capture the full spectrum of biodiversity, and more extensive
protection initiatives are required.

NORTHWESTERN CONGOLIAN LOWLAND FORESTS (AT0126)
The Northwestern Congolian lowland forests lie, as expected, at low altitudes between 300
and 800 m. Rainfall ranges from 1 400 to 2 000 mm, with most rain falling during two
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distinct wet seasons. The climate is generally tropical and humidity is high throughout the
year.

Biodiversity data for the ecoregion is patchy, with some plant and animal groups having
been extensively studied and others not at all. Overall, it is estimated that 8 000 plant
species occur in the lowland forests of Cameroon. Large emergent trees such as
Entandrophragma congoense, Pentaclethera eetveldeana, Pericopsis elata, Gilbertiodendron dewevrei,
shrubs, lianas and epiphytes contribute to the complex, multi-layered structure of the
forest. Raffia palms are common along the river valleys in the northern portion of the
ecoregion.

The area is extremely rich in primates, and supports more great apes than any other area in
Africa. The near endemic sun-tailed monkey, Cercopithecus solatus, black colobus, Colobus
satanas, and elegant needle-clawed galago, Euoticus elegantulus, occur. Seven species of
shrews and one mouse are endemic, as are two species of bat. Among the larger mammals,
the forest elephant, Loxodonta africana cyclotis, forest buffalo, Syncerus caffer nanus, bongo,
Tragelaphus euryceros, and sitatunga, Tragelaphus spekei, are relatively abundant. The
ecoregion is very rich in bird species, with one endemic forest robin, Stiphornis sanghensis,
and four near-endemic species, including: Verreaux’s batis, Batis minima, Dja river scrub-
warbler, Bradypterus grandis, forest swallow, Hirundo fuliginosa, and Bates’s weaver, Ploceus
batesi. The North-western Congolian lowland forests, together with the neighbouring
Atlantic Equatorial coastal forests to the west, comprise part of the Cameroon and Gabon
lowlands Endemic Bird Area (Stattersfield et al, 1998). Among the herpetofauna, at least
six species of reptiles are endemic and 17 near endemic. At least four frog species are
endemic. It is likely that as survey levels improve, more endemic species will be discovered.

Large intact blocks of forest remain relatively undisturbed due to the low human
population density in a region not noted for its agricultural potential. In Cameroon, forest
disturbance tends to be concentrated along the corridors formed by rivers and roads (in
particular, logging tracks). The Dja Faunal Reserve (also a World Heritage Site), Boumba-
Bek Forest Reserve, Nki Forest/Faunal Reserve, Lac Lobeke and Abong Mbang Forest
Reserve in south and south-east Cameroon are protected. There is a possibility that the Dja
Faunal Reserve will be extended to the south in some form.

A.3.3.3 Important bird areas in Cameroon

Thirty-three important bird areas have been identified in Cameroon (Fotso et al., 2001),
many of which overlap with protected areas. Of the 908 bird species identified in the
country, 38 species are of global concern for conservation. Nine of these species are
Palaearctic migrants, illustrating the importance of wetland conservation and Cameroon’s
accession to the Ramsar Convention. The remaining 29 species are resident in Cameroon,
and of these 19 are restricted range species (endemic or near-endemic). Apart from the
Important Bird Areas identified by BirdLife International, Endemic Bird Areas have been
identified by Stattersfield et al. (1998). Two of these fall within Cameroon’s borders: the
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Cameroon and Gabon lowlands Endemic Bird Area and the Cameroon mountains Endemic
Bird Area.

A.3.3.4 Cameroon’s international commitments to biodiversity protection

Cameroon is a signatory to five key biodiversity-related conventions:

o Convention on Biodiversity (signed 14/06/1992);

o Convention on International Trade in Endangered Species (CITES - acceded

05/06/1981);

o Convention on the Conservation of Migratory Species of Wild Animals (Bonn
Convention - entry into force 01/11/1983); and

o United Nations Framework Convention on Climate Change (entry into force
17/01/1995, and the Kyoto Protocol (acceded 28/08/2002).

Cameroon is in the process of acceding to the Convention on Wetlands of International
Importance (Ramsar Convention, 1971).

Together, these conventions commit the government of Cameroon to protecting the
country’s biodiversity and natural environment through legislation and policy, that
enforces: (i) sustainable utilisation of biodiversity; (ii) restriction of trade in endangered
species; (iii) protection of habitats for migrant species; and (iv) maintenance of forest
resources and pollution and waste control to ensure that Cameroon contributes to global
efforts to minimise long-term climate change.

A.3.4 Socio-economic and cultural environment

The following section provides a description of communities and aspects of the socio-
economic and cultural environment of inland areas in Cameroon in the vicinity of the
Chad-Cameroon oil pipeline and other oil spill risk sources.

A.3.4.1 Population demographics and settlement patterns

Although the Chad-Cameroon pipeline passes through many remote and barely accessible
areas, towns situated relatively close to the pipeline route include Dompla (close to the
border with the Central African Republic), Meiganga, Bélabo, Nanga Eboko, Batchenga,
Ngoumou, Lolodorf, Bipindi and Kribi (at the coast). In the vicinity of the pipeline,
population settlements and cultivated lands are predominantly distributed along the local
road network.

The population density along the pipeline route passing through the Wooded Savanna
Zone from the oilfields in Chad to approximately Mararaba in Cameroon is low due to the
harsh, dry and desolate conditions of the region. The two main groups living in this zone
are permanently resident rural subsistence farmers and nomadic communities who follow
the seasonal cattle migration routes seeking fodder and water for their stock.
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The Semideciduous Forest Zone between Mararaba and Batchenga is generally rural and
sparsely populated, although larger population centres such as Bélabo have developed
around the timber concession areas where logging companies are involved in timber
exploitation in Deng Deng.

The pipeline’s route through the Mixed Forest Zone from Batchenga to Ngoumou, skirts
Yaoundé and runs through a heavily populated major commercial centre, which includes
industrial-scale palm plantations and cocoa farming alongside traditional forms of
subsistence agriculture (COTCO, 2002).

In the Atlantic Littoral Forest Zone between Ngoumou and Kribi it is estimated that
approximately 1 000 Bagyeli/Bakola and a further 10 000 Bantu villagers live in the
vicinity of the pipeline route.

Oil storage depots are located in major towns including Douala, Garoua, Yaoundé,
Ngoundéré, Bélabo and Bafoussam.

A.3.4.2 Cultural characteristics

Rural communities hold great respect for forest and stream dwelling spirits and deities,
which are believed to influence the success of fishing and hunting. Desecration of sacred
places of the gods is believed to anger these spiritual entities and lead to a scarcity in fish
and game. These beliefs are held more strongly by the older generation.

A.3.4.3 Economic livelihoods and activities

AGRICULTURE

A large proportion of the Cameroonian rural population living along the Chad-Cameroon
pipeline and along the oil transport corridors (road and rail) is engaged in rainfed
subsistence agriculture in savanna and forested areas. Agricultural activities include crop,
fruit and vegetable farming as well as stockbreeding. Traditional agriculture takes the form
of slash-and-burn agriculture, through which forested areas are burnt and cleared for
agricultural land. Shifting cultivation is practiced whereby agricultural land is farmed
intensively for a few seasons and then left fallow for short to long periods in order to
restore soil fertility. This practice implies that villages sometimes relocate to new farming
areas, depending on the availability of land; however, the trend towards permanent
cultivation, with shorter fallow periods, is increasing in line with pressures on available
farming land due to population growth (Chad Export Project, 1999b. Supporting
Documents Vol 5). Subsistence farms rarely exceed 1 ha in size.

Crops cultivated include: cassava, maize, banana, plantain, groundnuts, yam, sweet potatoe
and pumpkin. In the drier region of the Wooded Savanna Zone crops such as sorghum,
millet and sesame are grown. Tree crops include: mango, pear, guava, kola-nut, lemon,
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soursop, oil palm, coconuts, avocado and papaya. Small-scale stockbreeding includes goats,
sheep, pigs and poultry.

Large plantations of oil palm (Elacis guineensis) and rubber (Hevea brasiliensis) are established
near Kribi and Yaoundé. Near Mbanjok, on the Sanaga river, there is an extensive sugar
cane plantation, and a large tobacco plantation is located to the east of Batchenga (Dames
and Moore, 1994). Although coffee used to be the dominant cash crop, its cultivation is
currently in decline.

HUNTING

Due to the proximity to forested areas hunting is a popular activity that provides both
income, through the sale of bushmeat (medium to large mammals and reptiles), as well as a
food source. Attempts at managing the illegal hunting and bushmeat trade are underway,
for example, by forbidding bushmeat sellers to travel on Camrail.

FISHING

Fishing is a popular dry season activity practiced largely by children and women in streams
and rivers (Chad Export Project, 1999b. Supporting Documents Vol 5). Gillnets, hooks
and lines are the most commonly used fishing equipment.

In the Wooded Savanna Zone between Deng Deng and Doba (in Chad) artisanal fishing is
practiced at a small-scale along the Mba river in the dry season. Further north, in the
Mbéré Rift Valley, fishing is a more important artisanal activity.

The Semi-Deciduous Forest Zone lies in the Sanaga river basin between Batchenga and
Deng Deng. In this zone the Lom river supports an important local fishery, which includes
both artisanal as well as industrial fisheries. Although fishing is practiced year-round by the
local population, during the dry season, locals, as well as people resident further away from
the river, establish fishing camps along the Lom river and its many tributaries. Excess fish
that is not consumed by the fishermen and the local villagers is sold at markets, such as in
Lom Pangar. The Sanaga, Selé, Tedé and Sesse rivers are also popular fishing areas.

In the Atlantic Littoral Forest Zone between Kribi and Ngoumou, a relatively small
proportion of the population is involved in fishing activities in the Kienké and Nyong
rivers using gillnets, hooks and lines. Fishing is undertaken primarily for domestic
consumption, although excess quantities are sold. In the Lokoundjé river fishing is an
important dry season economic activity and temporary fishing camps are established along
the river in the vicinity of Bipindi.

FOREST EXPLOITATION

Industrial timber exploitation occurs largely between Kribi and Lolodorf, as well as in the
vicinity of Bélabo.
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Artisanal timber exploitation is undertaken both legally and illegally in forest reserves, with
timber being sold in the northern provinces of Cameroon, exported to Chad or used as
fuelwood. Forests also provide a source of food, medicinal plants and construction
materials as well as serving as the primary hunting ground for bushmeat.

SMALL-SCALE TRADING AND TRANSPORTATION

Small-scale trading is undertaken in most communities, but in particular, is focused around
transport infrastructure nodes such as train stations and road toll points. Goods traded
include agricultural produce, bushmeat, timber, staple goods and merchandise.

In the Atlantic Littoral Zone where fishing is undertaken along the Lokoundjé river, fish is
sold in towns such as Bipindi. Despite being approximately 75 km inland from Kribi and
the coast, the majority of fish sold in Bipindi is of marine origin (Chad Export Project,
1999b. Supporting Documents, Vol 5).

The bushmeat trade is predominantly undertaken in the Nanga Eboko, Bertoua, Bélabo
and Deng Deng region of the pipeline (Chad Export Project,1999b. Supporting
Documents, Vol 5). The trade involves medium- to large-sized mammals and reptile species
hunted and killed in the surrounding forest areas despite the legislation that is in place
prohibiting such activities. The railway is a primary form of transportation from the source
areas to bushmeat buyers in Yaoundé and Douala.

TOURISM AND ECOTOURISM

The pipeline corridor and other main inland sources of oil spill risk are not located in the
close proximity of any significant tourism or ecotourism feature within the country’s
hinterland.

A.3.5 Impact assessment and sensitivity analysis

A.3.5.1 Introduction

In this section the impacts of oil spills are differentiated according to their effect on the
country’s inland ecosystems and socio-economic environment. Ecosystem impacts reflect
the effects of oiling on the various components of the natural environment, while socio-
economic impacts reflect the effects of spilled oil on human health, subsistence, economic
production systems and livelihoods in general. The assessment conventions that are used
to rate the impacts of an oil spill (intensify, temporal scale and significance) are explained in
Boxes A.3.1 and A.3.2 for the ecological and socio-economic systems that are appraised.

The spatial scale of an impact can only be assessed for a particular oil spill scenario. In this
respect, the environment that will be affected depends mainly on three factors: the
location of the oil spill relative to the affected environment and to special features such as
inundated grasslands, swamp forests, protected areas, etc. and the amount and type of oil
that is spilled. Spatial scale can be divided into the following extreme categories: localised —
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where a small percentage (<5%) of an ecosystem type is expected to be affected; and
extensive — a high percentage (>50%) of the ecosystem type is expected to be affected.
Between these category extremes, a class of intermediate is recognised.

An analysis of the oil spill scenarios suggests that Tier 2, and certainly Tier 3, spills will
potentially have spatially extensive effects. In contrast, Tier 1 spills will typically have

localised effects.

Box A.3.1: Rating system for ecological impacts

Intensity: Expected change in ecosystem structure and functioning, where high
intensity implies a measurable/marked change in ecosystem structure and
functioning and low represents a barely measurable change. A rating of
intermediate implies some degree of change that is measurable, but not to the
extent that this is marked and permanent. Although spatial scale will affect the
intensity of the impact this can only be assessed for a particular spill or spill
scenario.

Temporal scale: Short term: effects lasting a few days, perhaps as long as two
weeks; Medium term: effects lasting more than one month, but less than a year;
Long term: effects lasting more than one year.

Significance: An impact of high ecological significance is one that could, for
example, result in the extinction of rare/threatened species. It could also be of
high intensity, resulting in the permanent deterioration of ecosystem structure and
functioning, measurable on an extensive spatial scale and in the long term. The
ability of affected ecosystems to revert to their pre-impacted state would be
severely compromised. An impact of low ecological significance implies that there
would be no measurable deterioration in ecosystem structure and functioning
beyond, perhaps, some transient (short term) perturbation; i.e. there would be no
diminished delivery of important ecosystem services beyond the short term; the
significance would also be affected by the spatial scale which will be specific to a
particular spill event. An impact of intermediate significance would be judged to be
intermediate between high and low significance.

A.3.5.2 Ecosystem impacts

The difficulty of assessing the impacts of oil spills on the country’s inland environment is
attributed to the scarcity of documented accounts of the effects of oil spills on the range of
ecosystems encountered in Cameroon. While many studies have reviewed the impacts of,
and responses to, marine and coastal oil spills, inland spills have not received the same level
of attention. Partly, this is a consequence of the generally smaller scale of such spills. It is
also a consequence of the lower profile given to these events, which tend to be
superimposed on background environmental perturbations (pollution, massive landscape
transformation) that are typically of high intensity. This analysis of potential impacts on
land, flora and fauna is, therefore, derived largely from first principles, and is supplemented
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with adapted information on oil spill impacts pertaining to the marine and coastal
environment.

In general, the primary ecological impacts of oil spills can be differentiated according to the
receiving environments within which they manifest. These environments include the
following:

o the strictly terrestrial or land-based environment;
o the surface water environment, including rivers, streams and other wetlands;

o the groundwater system, including both shallow and deeper fractured zone
aquifers; and

e coastal and marine environments.

In each case these primary receiving environments are divided into a number of constituent
environment types and the assessment of impacts of oiling deals with each of these.

A.3.5.2.1 Effects of oil on terrestrial ecosystems

In the following discussion, the sensitivity of terrestrial environments to oiling is defined
according to: (i) the vulnerability of the habitats to the effects of oil; and (ii) the
persistence and severity of the impacts of oiling in these locations. In these respects, the
effects of exposure of living organisms and ecosystems to oiling range widely, depending,
largely, on the type of oil concerned. For example, refined fuel products (such as kerosene
or petrol), which are highly volatile, are relatively toxic but do not persist in the
environment, whereas unrefined oils are persistent but less toxic.

The discussion is structured to deal separately with impacts related to the terrestrial or
land-based environment, the surface water environment, the groundwater systems and the
coastal environment. The discussion is also structured around the sensitive environments
identified in terms of the Chad-Cameroon pipeline (Sections A.2.4 and A.2.5), and those
identified for the road tanker network (Section A.2.9).

PHYSICO-CHEMICAL EFFECTS OF OILING ON ANIMALS AND PLANTS IN GENERAL

A summary of the main effects of oiling on plants and animals associated with terrestrial
environments is presented in Table A.3.6. In the following discussion, differentiation is
made between impacts associated with light refined fuel and unrefined product.
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Table A.3.6: Effects of oiling on plants and animals in the terrestrial environment

General Experimental evidence is scarce, but it is likely that many soil
organisms would be negatively affected by oil; however, short
life cycles and tropical conditions could lead to fast recovery of
the soil fauna through recolonisation. Harmful effects can be
transferred to other species through trophic hierarchies,
manifesting at higher levels as a result of bioaccumulation.

Herbaceous Vulnerable to toxic effects of oil. Ethylene causes injury to the
vegetation and leaves of sensitive plants including epinasty, chlorosis, curling,
grasses leaf abscission and growth retardation. More lasting effects
include impairment of reproduction (flowering, seed
production and germination). Contact with root systems can
cause rapid death of the plant.

Trees and shrubs Similar effects to herbaceous vegetation. Species with aerial
roots (e.g. in waterlogged areas) are particularly vulnerable to
lethal (smothering, toxic) effects on the root system.

Little information is available. Generally speaking,
invertebrates are vulnerable to smothering by oil and are
sensitive to the toxic effects of ethylene and PAHs.

Amphibians, reptiles | Little information is available on oiling sensitivity. These taxa
are reliant on invertebrate prey, which may be in short supply
in oiled areas or may be contaminated. Probably vulnerable to
both physical oiling and toxic effects of refined products
(respiratory effects and skin injuries).

Small mammals Little information is available on oiling sensitivity. Reliant on
fruits and seeds, which may be in short supply in oiled areas or
may be contaminated. Probably vulnerable to both physical
oiling and toxic effects of refined products (respiratory effects
and skin injuries).

Birds Particularly vulnerable. Oiled bird eggs will not hatch.
Hatchlings may die from ingesting contaminated food. Oiling
of eyes and skin can be severe. In some cases animals will move
away from oiled areas.

Larger mammals Many larger mammals can move away from oiled areas.
However, there is still the risk that they will be oiled. Skin and
eyes are sensitive to both crude and refined oils. Species that
enter water or riparian areas to feed will be especially at risk.
Carnivores and herbivores are at risk from eating contaminated
food.
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(a) Light refined fuels

The lighter refined fuels covered in this section, include diesel, petroleum, kerosene and jet
fuel (or Jet A-1). All of these, apart from the kerosene, which is used for household cooking
and heating, are primarily used as transportation fuels.

According to IPIECA (1991)
“Experiments on plants and animals have shown that severe toxic cffects are
associated with compounds with low boiling points, particularly aromatics. The
greatest toxic damage has been caused by spills of lighter oil, particularly when
confined in a small area.”

The higher fractions of ethylene and polyaromatic hydrocarbons (PAHs) in these fuels are
highly toxic to plants and animals. For example, effects on the leaves of sensitive plants
include epinasty, chlorosis, curling, leaf abscission and growth retardation. For animals,
there are acute toxic effects, including carcinogenic effects, and the causative agents that
can accumulate in the upper levels of the food chain and reach toxic levels in some species.
The effects of these oils on living organisms are primarily chemical and result in lethal or
sub-lethal effects.

(b) Heavy refined fuels and crude oil

The environmental effects of the heavier refined fuel oils (such as HFO or bunker oil) and
unrefined crude oil are primarily physical. In relative terms these fuels are less toxic than
the lighter products. Particularly in aquatic environments, they tend to smother living
organisms rather than cause toxic effects — which diminish over time as the oils degrade
through exposure to the elements. Particularly in warm environments, the volatile
components evaporate and the harder waxes and tars remain to eventually form insoluble
tar or wax balls in water or tarry ‘pavements’ on land.

Very little HFO is consumed in the country’s hinterland. Crude oil will, however, be
transported through the Chad-Cameroon pipeline from north-east Cameroon to the
country’s south coast at Kribi, and it is thus associated with the principal risk source
considered in the inland section of the NOSCP.

In assessing the impacts of light and heavy products it is recognised that although the
toxicity of light and heavy fuels varies widely, persistence is a key variable that largely
balances out the differentiation in resultant environmental effect. Light fuels, although
relatively more toxic, evaporate rapidly and do not persist, whereas heavy fuels, although
they persist and are difficult to clean up, are less toxic. The environmental impacts
associated with both types of product are likely to be of high intensity since marked effects
will definitely manifest amongst those organisms that come into contact with the oil. The
spatial scale of the impact, however, is likely to be localised and restricted to the area
inundated by the spill, while the temporal scale over which impacts are likely to result is
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medium- to long-term in the case of both light and heavy fuels. Because of the medium- to
long-term temporal scale and high intensity of this potential impact, the significance of the
impact of oiling is deemed to be high.

PHYSICO-CHEMICAL EFFECTS OF OILING ON SENSITIVE TERRESTRIAL
ENVIRONMENTS - INUNDATED GRASSLANDS

Three main types of inundated grasslands occur in Cameroon:

o Seasonally inundated grasslands of the Chad Basin (e.g. parts of the East
Sudanian savanna ecoregion, AT0705). In these grasslands, drying occurs
towards the end of the wet season, when spilled oil may then reach the roots of
the plants and cause lethal toxic effects; socially, these areas are important for
cropping and livestock grazing in an otherwise semi-arid area;

o Flooded grasslands associated with the upper reaches of larger rivers (e.g.
Nyong river (Plate A.3.4) in central Cameroon - Letouzey Vegetation Type
226, and periodically inundated marshy depressions of the Mbam-Sanaga
confluence - Letouzey Vegetation Type 152) (Letouzey, 1985); and

o Flooded grasslands of the lower reaches of larger rivers (e.g. Pennisetum
grasslands along the Mungo river - Letouzey Vegetation Type 244, and
Pennisetum and Echinochloa along the Wouri river, Letouzey Vegetation
Types 257 and 258 respectively, Letouzey, 1985).

All of these habitats are sensitive to the effects of oil. Because they are flooded all or part of
the time, they exhibit many of the properties of freshwater aquatic habitats. The wetland
vegetation associated with inundated areas is particularly sensitive to water quality, and
hydrocarbons in the water may result in physical smothering and sub-lethal toxic effects on
the stems, leaves and reproductive parts of these plants. Because they are frequently
inaccessible while flooded, the difficulty of removing spilled oil is considerable. Flooded
grasslands associated with rivers have the added sensitivity that spilled oil may enter the
river system and be swept downstream.

This impact is considered to be of high intensity. The spatial scale is expected to be
intermediate to extensive since some of the flooded grassland systems are very large and
contiguous, and the temporal scale medium-term to long-term. Overall, the significance of the
impact of oiling is deemed to be high.
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Plate A.3.4: Inundated grasslands of the upper Nyong river with swamp forest in the background

PHYSICO-CHEMICAL EFFECTS OF OILING ON SENSITIVE TERRESTRIAL
ENVIRONMENTS - SWAMP FORESTS

Inundated forest habitats are scattered across the southern, western and eastern parts of
Cameroon, often around the larger rivers, but have not been mapped precisely since they
occur patchily. Many swamp forests are associated with rivers, for example, the swamp
forests of the upper Nyong river in central Cameroon (near Abong Mbang, Letouzey
Vegetation Type 193). These cover large areas alongside the river, and merge into swathes
of flooded grassland further downstream. The swamp forests of the Ntem-Ma’an area
south-east of Kribi (Letouzey Vegetation Type 242, Letouzey, 1985) occupy broad tracts
along the Ntem river with multiple forested islands. Large areas of swamp forest also occur
around the Sanaga river near Edéa.

Swamp forests are vulnerable to the introduction of oils because the roots of the plants
would be exposed to the soluble portion of refined products, and, during dry periods, to the
insoluble (floating) fractions as well. Some of the tree species that occur in these forests
have ‘mangrove’ type aerial roots, or pneumatophores, which are highly sensitive to oiling.

The potential impact of oil from a road, rail or pipeline spill on swamp forest is considered
to be of high intensity. The spatial scale is expected to be intermediate to extensive since flooded
areas tend to interconnect with river, estuary and wetland systems. The temporal scale is
expected to be medium-term to long-term since there is low velocity flow through these
systems. Overall, the significance of this impact is deemed to be high.
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PHYSICO-CHEMICAL EFFECTS OF OILING ON SENSITIVE TERRESTRIAL
ENVIRONMENTS - PROTECTED AREAS

Protected areas such as National Parks, Forest Reserves, Faunal Reserves and areas
dedicated to sustainable resource utilisation have been accorded their conservation status
based on their perceived importance as refugia for local biodiversity or because of their
present or future value as resource-rich areas. In addition, many of these areas bring in
revenue through tourism and indicate Cameroon’s global commitment to biodiversity
conservation. Oil spills that affect protected areas should be treated with concern as both
the direct impacts of the spill (loss of biodiversity or habitat in the short- or long-term) and
the indirect impacts of clean-up (further damage to ecosystems) are costly.

The protected areas most at risk from the Chad-Cameroon pipeline are the Campo-Ma’an
UTO (incorporating the recently gazetted Campo-Ma’an National Park) and the Pangar-
Djerem Reserve. The proposed Mbam et Djerem National Park would be less at risk since
it is not intersected by the pipeline and does not have any major transport corridors
running through it. At risk from the transport of fuel by road and rail are the Abong
Mbang Forest Reserve and the Douala-Edéa Faunal Reserve, which lies downstream of the
fuel transport routes between Douala and Yaoundé.

The impact of oil spills on protected areas is expected to be of intermediate intensity over an
intermediate spatial scale. The temporal scale, relating to the persistence of the impact, would
be medium-term, since oil is likely to persist within the affected environment due to the
difficulty of implementing clean-up measures. Overall, the significance of this impact would
be intermediate.

INCREASE IN FREQUENCY AND INTENSITY OF FIRES IN FIRE-SENSITIVE
LANDSCAPES

Oil spills have the potential to increase the frequency and intensity of fires, particularly in
the case of incidents involving refined fuels, which are highly flammable. The vegetation of
the grasslands and woodlands of the forest-savanna mosaic of central Cameroon and the
savannas of northern Cameroon are flammable and ignite easily. Although much of
Cameroon is a fire-controlled landscape, uncontrolled fires are now a threat to many of its
environments. Fires that occur too frequently in savannas and woodlands can result in
changes in species composition, for example, with woody plants becoming less dominant
and grasses replacing them. Uncontrolled burning of forest edges and gallery forests
contributes to the shrinkage of these habitats. In combination with other human impacts
such as slash and burn agriculture and shortened fallow periods, fire can have a measurable
impact on forest succession.

The following ecoregions are sensitive to increased intensity and frequency of fires:

o Sahelian Acacia savanna;
e FEast Sudanian savanna;

e Mandara Plateau mosaic;
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o Northern Congolian forest-savanna mosaic;
o Cameroonian Highlands forests; and

e Mount Cameroon and Bioko montane forests.

This impact of spill-related fires or increased fire frequency on the above ecoregions is
considered to be of intermediate intensity. The spatial scale would be intermediate to extensive,
and the temporal scale would be medium-term. However, repeated spills with accidental or
deliberate ignition of the spilled fuel could result in long term or permanent changes in
vegetation structure and species composition. In protected areas or wetlands these impacts
could be difficult to rehabilitate. In this context, the significance of this impact is deemed
to be intermediate.

A summary of the assessment of impacts is presented in Table A.3.7, and the conventions
used in the impact assessment are explained in Box A.3.1.

Table A.3.7: Summary of potential impacts of oil spills on terrestrial ecosystems

Physico-chemical effects of oiling on Localised
animals and plants
Physico-chemical effects of oiling on

sensitive terrestrial environments -

Inundated grasslands
Physico-chemical effects of oiling on
sensitive terrestrial environments -
Swamp forests

Physico-chemical effects of oiling on Intermediate Intermediate | Medium-term | Intermediate

sensitive terrestrial environments -
Protected areas
Increase in frequency and intensity of

Intermediate Medium-term Intermediate

fires in fire-sensitive landscapes

A.3.5.2.2 Contamination of surface water systems (rivers and wetlands)

A summary of the main effects of oiling on plants and animals, associated with the surface

water environment, is presented in Table A.3.8.
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Table A.3.8: Effects of oiling on plants and animals associated with surface water environments

Floating plants

Can be completely covered by floating oil; photosynthesis and
respiration are prevented; sensitive to the toxic effects of lighter
oils.

Rooted plants

Marsh vegetation shows greater sensitivity to fresh light crude or
light refined products whilst weathered oils cause relatively little
damage. Oiling of the lower portion of plants and their root systems
can be lethal.

Freshwater mangroves

Species with aerial roots (pneumatophores) are extremely
susceptible to smothering and product toxicity.

Riparian vegetation

Oil spilled into rivers will collect along the banks, where the oil
clings to plants and grasses. Animals that ingest these contaminated
plants may also be affected.

Bottom dwellers

Oil in sediments may be very harmful because sediment traps the
oil and affects the organisms that live in or feed off the sediments.
Indirectly, organisms may be forced from their burrows and
shelters; they are then exposed and may be killed or carried
downstream by currents.

Surface dwellers

Very susceptible to physical effects (may be completely covered by
floating oil) and toxicity of oil (PAHs).

In-stream swimmers

The soluble portion of the oil may affect these organisms; if they
surface they will be oiled; may at times be exposed to contaminated
sediments.

Adult fish

The soluble portion of oils produces toxic effects on fish, their
larvae and eggs; effects on adults include fin erosion, skin sores,
liver damage, and inflammation of the olfactory tissue; some effects
on reproduction - fewer eggs, and reduced recruitment of adults
into the population. Commonly, fish in an exposed area either die
quickly or swim away from the area, so it is hard to determine the
exact nature of the impact on the total population. Contaminated
fish can cause food poisoning in humans when eaten, or tainting
may decrease the opportunity to market affected fish.

Fish larvae

The soluble portion of oils produces toxic effects on fish, larvae and

€gas.

Fish eggs and spawning
grounds

The soluble portion of oils produces toxic effects on fish, their
larvae and eggs; principal effect on eggs is on egg survival, but
young may hatch malformed.

Adults

Frogs may become covered in oil at breeding sites; terrestrial and
aquatic species may ingest oil when feeding; susceptible to toxic
components of oil (ethylene and PAHs); tadpoles are susceptible to
toxic components of oil (ethylene and PAHs); lethal effects.

Water birds and shore
birds

Birds may be coated in oil (affecting thermoregulation, loss of flight
or sight), ingest it accidentally or by eating oiled prey, or bring it
back to the nest; reproductive effects (reduction in the number of
eggs laid, decreased fertility of eggs, decreased shell thickness);
nests on margins of streams and wetlands may be oiled; eggs are
very susceptible to oiling (do not hatch); toxins may accumulate in
these birds.

Aquatic and riparian
mammals

Oiling of the eyes causes irritation; adhesion of oil to the fur can be
followed by skin lesions; lethal and sub-lethal toxic effects through
inhalation of lighter fuels; PAHs are carcinogenic to mammals.
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EFFECTS OF OIL ON SURFACE WATER SYSTEMS

Freshwater systems are very important to overall ecosystem health and human livelihoods,
and are sensitive to oil spills of every type. In Cameroon, rivers and wetlands are used for
drinking water and for fishing, and the riparian forests are important hunting areas.
Freshwater systems are inhabited by a large diversity of plants, animals, and micro-
organisms. These, in association with the physico-chemical environment, produce a
complex web of relationships that maintain water quality, sediment structure and fertility
and other ecosystem services. The effects of oiling on rivers and wetlands include direct
effects on the health of aquatic organisms, the ecological productivity of affected systems
and human livelihoods.

Decrease in water quality of wetlands

The effects of oil contamination on standing, or very slow-flowing, water bodies such as
marshes and swamps is generally more severe than contamination of swiftly flowing water
bodies, since they do not flush easily and do not benefit from the resultant dilution effects.
Heavy oils can remain in these areas for long periods unless removed, causing smothering
of aquatic plants, invertebrates and vertebrates, and toxic effects that manifest over time.
Lighter fuels have rapid toxic effects on aquatic plants and animals, evidenced in
developmental and reproductive defects attributable to water quality deterioration.

The impact of a spill affecting wetlands or marshes would be of intermediate intensity
regardless of product spilled, because of the importance of these resources in terms of both
natural and human (fisheries and hunting) value. The impact would be felt over an
intermediate spatial scale (but would also depend on the size of the wetland affected) and
would persist over a long timescale because of the difficulties of water quality amelioration
through the removal of oil and the persistent effects of toxicity in some organisms. The
overall significance of this impact is considered to be high.

Decrease in water quality of rivers and streams

Flowing water bodies are potentially as sensitive to oil spills as standing water; however, the
pollutants tend to be diluted and removed from the initial zone of impact by the river or
stream flow. Impacts of oil spills on the riparian zones are potentially more severe than
within the river channel itself since pollutants will tend to become distributed along the
river banks, fixed to fringing or aquatic vegetation, where they may persist for some time.
Animals such as otters and mongooses that feed in water could be affected by oiling of the
eyes and adhesion of oil to fur followed by skin lesions. Toxic effects may result from
inhalation of volatile compounds and ingestion of the pollutants. Animals that feed on
riverside or aquatic vegetation (antelope, particularly the water chevrotain) would be
exposed to similar risks. The high flow rates of most of Cameroon’s rivers, and thus the
ability to transport pollutants rapidly downstream, vastly extends the spatial scale of a river
oil spill compared to onland, which widely exposes aquatic species such as Cameroon’s
endemic fish fauna to the impacts of oiling.
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Impacts of oil spills on rivers and streams are expected to be of intermediate intensity,
extending over an extensive spatial scale in the medium-term. Overall, the impacts are deemed

to be of high significance.

Decrease in water quality of rivers and wetlands due to contaminated groundwater base flow
A large oil spill that contaminates groundwater in low lying areas, in particular along the
pipeline route, could affect wetland and river ecosystems that are fed by groundwater base
flow, particularly in the dry season when hydraulic gradients are more likely to be directed
towards surface water systems.

The impact is expected to be of low intensity on a localised spatial scale, because of the
capacity of the soil to attenuate the migration of pollutants associated with oil.
Groundwater migration is generally slower than surface water migration, and so the impact
will probably be experienced over the medium- to long-term. The overall significance of the
impact on wetland and river ecosystems groundwater contamination along the pipeline
route is expected to be low.

A summary of potential impacts of oil spills on surface water systems is presented in
Table A.3.9.

Table A.3.9: Summary of potential impacts of oil spills on surface water systems

Intermediate

Decrease in water quality of standing Intermediate
water bodies
Decrease in water quality of flowing Intermediate
water (rivers and streams)
Decrease in water quality of rivers and Low Localised
wetlands due to contaminated

groundwater base flow

A.3.5.2.3 Contamination of groundwater aquifers

Groundwater is an important water resource supporting human livelihoods in rural and
urban areas of Cameroon. Contamination by an oil spill would impair the quality of the
groundwater and could render the water unfit for human or animal consumption, irrigation
and domestic (e.g. washing) and industrial use. Potential impacts range from toxic effects
on humans and animals that use groundwater for drinking to socio-economic impacts on
human livelihoods and loss of revenue for industries and agriculture. Contamination could

also affect surface water ecosystems that are fed by groundwater. Toxic and physico-
chemical effects of oiling on animals and plants have been described in the previous
sections.
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The effects of oil spills on groundwater systems are generally less severe than for surface
water, because of the attenuation of contaminant migration in the overlying soils and in
the aquifer itself. Underground persistent leaks have more serious consequences for
groundwater, particularly in the case of small leaks, which may often be undetected.

Crude oil behaviour in the subsurface is complicated by the presence of multiple
compounds, each with different properties. The net result is that some hydrocarbon
fractions are transported faster than others and a contamination plume of varying intensity
may spread over a large area. The heavy compounds in crude oil are often retained in the
soil and generally do not migrate very far from the vicinity of the spill, but the lighter,
more soluble fraction, including compounds such as benzene, toluene, ethylbenzene and

xylene (BTEX), are more mobile. Some of these compounds are hazardous to human
health (Table A.3.10).

Table A.3.10: Potential human health impacts of high exposures (by ingestion or inhalation) to ‘
chemicals present in crude oil and refined petroleum products. Source: United States Environmental
Protection Agency, EPA, and Agency for Toxic Substances and Disease Registry, ATSDR.

Chemical - Health impact : -
Toxic impacts Carcinogenic impacts
Benzene Headaches, drowsiness, dizziness, anemia I<nown human carcinogen.
— known to cause harmful effects on the Causes leukemia.
blood.
Ethane Dizziness, loss of balance and co- No human data. Causes tumours in
ordination, unconsciousness. spleen, pancreas, kidney, abdomen of
rats.
Ethylbenzene Dizziness and throat and eye irritation. Not classifiable with regard to human
carcinogenicity.
Hexane Neurotoxic effects. No available data.
Naphthalene Damage to red blood cells, fatigue, lack of | No available data.
appetite, nausea, vomiting, diarrhoea.
Toluene Affects the brain. Tiredness, confusion, Not carcinogenic.
weakness, nausea.
Xylenes Affects the brain. High levels can cause Not carcinogenic, but evidence is not
headaches, lack of muscle coordination conclusive.
and dizziness.

Many hydrocarbons can be degraded by naturally occurring subsurface bacteria,
particularly under aerobic conditions. The process of biodegradation is likely to be
favoured by the warm, wet climate in the southern areas of Cameroon. Volatilisation and
photodegradation of the lighter compounds in petroleum are, however, not very effective
removal mechanisms in the subsurface environment and these contaminants may persist
for some time in groundwater.
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CONTAMINATION OF GROUNDWATER IN THE GAROUA SANDSTONE AQUIFER

A large spill of refined petroleum products at the Garoua storage depot (the only risk
source of potential significance in terms of groundwater contamination) could contaminate
the surrounding phreatic sandstone aquifer. This aquifer is an important water resource in
the dry Northern Province, supporting a variety of domestic, industrial and agricultural
uses. SNEC supplies bulk water to Garoua from a well field to the north of the town, but
these boreholes are expected to lie upgradient of the fuel storage depots and should not be
affected significantly by an oil spill.

Because of the significant water supply potential of the Garoua sandstone aquifer, the
impact resulting from an oil spill are considered to be of high enough intensity to warrant a
full geohydrological investigation should a major spill occur at the fuel storage depot. The
spatial scale is expected to be intermediate and the temporal scale of the impact medium-term
because of the relatively high hydraulic conductivity of the sandstones (10* to 10” m/s).
The overall significance of possible groundwater contamination from a large fuel spill at
Garoua is expected to be high.

CONTAMINATION OF GROUNDWATER IN THE DOUALA SEDIMENTARY BASIN
AQUIFER

A large spill of refined petroleum products at any of the Douala storage depots (again, the
only major risk source of potential significance in terms of groundwater contamination) has
a high potential to contaminate the surrounding phreatic aquifer, especially since the water
table is generally very close to the surface. This aquifer is widely exploited by private
individuals and industries in the city, particularly in the peri-urban areas where reticulated
water is not always available. The Douala aquifer was used as an important water resource
by SNEC to supplement the surface water supply to the city, but the Massoumbou well
field, which is located some distance (approximately 15 km) up gradient from the city, is
not likely to be affected by a spill at the fuel storage depots. Production from this wellfield
has also been significantly scaled down due to borehole failure.

Because of the significant water supply potential of the Douala sedimentary basin, the
impact of groundwater contamination is considered to be of high enough intensity to
warrant a full geohydrological investigation should a major spill occur at any of the fuel
storage depots. The spatial scale is expected to be intermediate and the temporal scale of the
impact medium-term because of the relatively high porosity of the coastal sand deposits. The
overall significance of possible groundwater contamination from a large fuel spill at Douala is
expected to be high.

CONTAMINATION OF GROUNDWATER IN THE UPPER WEATHERED ZONE

No major aquifers are known to exist in the vicinity of the other SCDP fuel depots in
Cameroon and groundwater is not used for bulk supply in towns where these installations
are located. Small-scale local users of groundwater may be at risk if a large spill of
petroleum products were to occur. This may be of greater economic significance where
large industries, such as the breweries in Yaoundé, which make use of groundwater from
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private boreholes, were affected. Impacts at Ngaoundéré may also be of greater significance,
since more people are likely to be reliant on groundwater in the drier part of the country.

Because of the low water supply potential of the local aquifers, the impact is considered to
be of low intensity. The spatial scale is expected to be localised and the temporal scale of the
impact medium- to long-term. The overall significance of possible groundwater contamination
from a large fuel spill at the SCDP storage depots is expected to be low at Bafoussam and
Bélabo and intermediate at Yaoundé and Ngaoundéré.

A large spill at the Pressure Reduction Station on the Chad-Cameroon pipeline, or along a
section of the pipeline near Kribi, could contaminate groundwater contained within the
coastal sediments with soluble hydrocarbons.

The impact is considered to be of intermediate intensity as the coastal aquifers may have
significant water supply potential. The spatial scale is expected to be intermediate and the
temporal scale of the impact medium-term (groundwater flow and, therefore, dispersion and
dilution of contaminants is expected to be faster in the coastal sands than in the clay-rich
weathered zone aquifers found inland). The overall significance of possible groundwater
contamination from a large crude oil spill at the Kribi Pressure Reduction Station is
expected to be intermediate.

A summary of potential impacts of oil spills on groundwater systems is presented in
Table A.3.11.

Table A.3.11: Summary of potential impacts of oil spills on groundwater

Contamination of groundwater in Intermediate | Medium-term
the Garoua sandstone aquifer

Contamination of groundwater in Intermediate Medium-term

the Douala sedimentary basin
aquifer

Contamination of groundwater in Low Localised Intermediate

the upper weathered zone aquifers

Contamination of groundwater in Intermediate | Intermediate | Medium-term Intermediate

the coastal aquifer near Kribi

A.3.5.3 Socio-economic impacts

The socio-economic and cultural environment could be affected by impacts resulting from
an oil spill originating from one of the oil spill risk sources identified in Section A.2, and
could also be exposed to safety risks attributable, for example, to the effects of fire and

explosion.
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A.3.5.3.1 Sensitivity analysis

The significance of impacts of an inland oil spill or fire will depend on the type of socio-
economic environment affected and the scale of the spill. However, there are a number of
generic factors that will influence the significance of the impact and the sectors of the
community potentially affected most negatively by a spill. These factors are discussed
below:

MOBILITY OF THE AFFECTED COMMUNITY

The continuing practice of slash and burn agriculture suggests that, in the event of an oil
spill contaminating existing agricultural land, the affected individuals may be forced to
abandon the polluted area and continue their agricultural activities elsewhere. This,
obviously, is undesireable from a biophysical environmental perspective as it would result
in increasing pressure being placed, for example, on natural forests. However, in the case
of communities used to this form of shifting agriculture, the impact would be reasonably
easy to mitigate (i.e. movement away from polluted areas). Communities with less mobility
would be affected to a greater extent, since they could be forced to remain associated with
the area affected by the spill. Farmers living in the vicinity of the Chad-Cameroon pipeline
between Batchenga and Ngoumou would probably be most sensitive to the impacts
associated with an oil spill as population pressure and land scarcity reduces the possibility
for affected farmers to shift their cultivation elsewhere.

DEPENDENCE ON NATURAL RESOURCES AS A FORM OF LIVELIHOOD

Communities living along the Chad-Cameroon pipeline route and in the vicinity of other
oil spill risk sources whose primary source of income, food and livelihood comes from
agricultural and inland fishing activities are expected to be more sensitive to the negative
impacts of an oil spill than communities or urban communities whose economic activities
are diversified. Outside of the larger towns, most of the communities living in the vicinity
of the risk sources are heavily dependent on the natural environment for income and
subsistence and are, therefore, sensitive to the impacts associated with a potential oil spill
(i.e. contamination of water supplies, agricultural land and fishing areas).

STRUCTURE OF THE ECONOMIC SYSTEM

In what might seem to be a contradiction to the above, individuals who are more
entrenched in a monetary exchange system may be more sensitive to the negative impacts
of an oil spill than those still reliant on a traditional system of exchange of goods and
services. This is argued on the basis that impacts may be more severe if individuals have
become dependent on the monetary income provided by the sale of agricultural produce
and natural products to purchase basic goods and services and to repay debtors.

PROXIMITY TO THE RISK SOURCE

Communities most sensitive to the risk and impact of an oil spill include those living in the
vicinity of the Chad-Cameroon pipeline, the commercial fuel storage installations (in
Douala, Yaoundé, Bélabo, Ngaoundéré, Garoua and Bafoussam) and transport corridors for
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road- and railtankers, who are dependent of the natural environment as a source of
livelihood and income (e.g. agriculture and fisheries).

Between approximately Ngoyoum (in the vicinity of Bélabo) and Yaoundé, the Chad-
Cameroon pipeline runs in close proximity to the railway line. At times this distance is as
close as 250m, with houses and agricultural lands located between the two oil spill risk
sources. These locations would, therefore, be at greater risk than most areas due to the
possibility of a spill or fire occurring either from the pipeline or from a railtanker.
Similarly, communities living near rivers - a key resource for artisanal fishing — who might
be located in close proximity to an oil spill risk source are more sensitive to the negative
impacts of an oil spill than artisanal fishing communities who live beyond the potential
impact zone. For example, the area surrounding Ngoyoum, Ndeng-Ndeng and Bélabo
(which is traversed by both the pipeline as well as the railway line used to transport oil) is
characterised by a dense network of streams and rivers (including the Sanaga and Lom
rivers), which support small-scale fisheries. Similarly between Ngoumou and Kribi, the
pipeline crosses the Nyong river, which is also an important river for local fishing activities.

STRUCTURE OF DWELLINGS

The sensitivity of communities to oil spill and fire risks will be influenced by the type of
dwelling within which potentially affected individuals live. Houses made from wooden
boards and raffia mat roofs will be more seriously damaged by spill-related fires than those
made from sun-dried bricks and which have sheet iron roofs.

A.3.5.3.2 Impact assessment

The following section assesses the significance of the impact of a potential oil spill on the
activities undertaken by inland communities who may be negatively affected by a spill. The

assessment is summarised in Table A.3.12, which refers to the conventions described in
Box A.3.2.

In socio-economic terms the spatial scale of an impact would be based on the effect of an
oil spill on the local population, tourists, industries, etc. established at, or having a
dependency on, the affected environment. A localised impact would involve a small
proportion of the inhabitants (e.g. a single village) or a small fraction of one or more
economic sectors (e.g. artisanal fisheries) and, thus, the general livelihoods of affected
communities. An extensive impact would involve several villages, or a large town, or a large
proportion of one or more economic sectors that sustain the affected communities. An
intermediate impact would lie between these extremes. An analysis of the oil spill scenarios
suggests that Tier 2 and certainly Tier 3 spills will result in an extensive socio-economic
impact. Tier 1 spills will generally have localised effects.
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Box A.3.2: Rating system for socio-economic impacts

Intensity: An impact of high intensity indicates that the effect of oiling on communities would be
measurable, for example, in terms of changed cultural traditions and livelihood strategies
(undesirable, unsolicited), and a diminished quality of life in the long term. An impact of low
intensity would indicate some effect on cultural traditions and livelihoods, more in terms of
nuisance effect (transient) than holding serious consequences for communities. A rating of
intermediate implies that there would be consequences for affected communities that would be
measurable somewhere along the continuum between being of nuisance value at the one
extreme and being socially severely disruptive at the other. Although intensity will vary with the
spatial scale of the impact, the scale cannot be assessed without information on a specific spill
or spill scenario (see also Section A.3.1).

Temporal scale: Short term: effects lasting a few days, perhaps as long as two weeks; Medium
term: effects lasting more than one month, but less than a year; Long term: effects lasting more
than one year.

Significance: An impact of high socio-economic significance would manifest in the form of long
term changed (undesirable and unsolicited) cultural traditions and livelihood strategies, probably
resulting in the breakdown in established social and economic structures. Quality of life of
affected communities would deteriorate in the long term as a result of the permanent
diminishment in the delivery of important ecosystem services upon which affected communities
are dependent; i.e. the impact would be of high intensity, could be spatially extensive and would
persist in the long term. An impact of low socio-economic significance implies that affected
communities would experience no measurable change in cultural traditions and established
socio-economic structures and patterns following perhaps some minor, transient (short term)
perturbation; i.e. in the absence of any serious diminishment in important ecosystem services,
socio-economic impacts would be barely measurable. An impact of intermediate significance
would be judged to be intermediate between high and low significance.

CONTAMINATION OF AGRICULTURAL LAND

Although the Chad-Cameroon pipeline generally passes through a fairly sparsely populated
area (except in the region between Batchenga to Ngoumou), agricultural lands located in
close proximity to the pipeline are sensitive to soil contamination in the event of an oil
spill. Agriculture is a primary source of both food and income, and the contamination of
agricultural land is, therefore, a key concern for affected communities and individuals.
However, impacts would be localised as only individuals or communities in the immediate
vicinity of the spill would be directly affected. The scale of the spill and the effectiveness of
the oil spill response and clean-up operations will ultimately determine the magnitude of
the impact. Taking into account the fact that agricultural practice has traditionally been
one of shifting cultivation, the impact is assessed to be of low intensity as relocating
agricultural activities to uncontaminated lands is unlikely to significantly change current
livelihood strategies or cultural practices. An oil spill may, however, result in food shortages
amongst affected farmers during the period between the spill and the re-establishment of
agricultural activities on uncontaminated land.

An indirect impact of agricultural soil contamination is the potential for tensions to arise
between affected farmers and neighbouring communities and individuals over competition
for land. Taking these factors into account the overall significance of the impact of
agricultural land contamination is assessed to be of intermediate significance.
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DECLINE IN HUNTING

There is a concern amongst communities that the Chad-Cameroon pipeline has delocalised
forest spirits. It is believed that this has caused a decline in the amount of animals that are
traditionally hunted by the communities.

Hunting is, however, only expected to be negatively effected by an oil spill if the spill
results, for example, in a fire that destroys an expansive area of forest or savanna used by
surrounding communities as hunting grounds.

The impact of a fire on affected communities is assessed to be of low intensity as this is not
expected to permanently affect the livelihood and culture of the community. Although a
fire may lead to a long-term loss of forest in the area that might be affected by fire
following a spill, the localised extent of this impact, and the opportunity for communities to
hunt in neighbouring forested areas, suggests that the impact of a fire on hunting activities
would be of low significance.

DEGRADATION OF FISHERIES

Although the Chad-Cameroon pipeline route has been adjusted to reduce the number of
rivers and streams that need to be crossed (Chad Export Project, 1999b) it does
nevertheless traverse a number of systems that are important for artisanal as well as
commercial fishing. These rivers include the Lokoundjé, the Lom, the Sanaga, the Mbéré
and their tributaries. Artisanal fisheries in the vicinity of oil spill risk sources may suffer
from contamination of streams and rivers in the event of a spill. A spill could negatively
affect fishing through immediate fish deaths, long-term decrease in productivity, as well as
through damage to fishing equipment from oiling. In general, artisanal fishing remains a
predominantly part-time activity undertaken in the dry season and supplements other
sources of food and income. Inland communities are, therefore, less dependent on fishing
as a source of food and income than coastal communities and will be relatively less
sensitive to the impacts associated with an oil spill into a river. However, during the dry
season and at times where there is a low yield in agricultural crops, fishing may play a more
important role as a source of food and income. Taking these considerations into account
the impact on artisanal fisheries is assessed to be of low intensity as it will not lead to a
change in culture or livelihood of the affected communities. The spatial and temporal scale
of the impact depends on the scale of the spill and the effectiveness of the oil spill
response. However, the dense network of rivers and tributaries of the Sanaga and Lom
rivers allow fishermen to fish in unaffected areas upstream of a spill, which reduces the
immediate negative impacts of a spill on fishing activities. Overall, the impact of an oil spill
on artisanal fishing is assessed to be of intermediate significance.

DECLINE IN SMALL-SCALE TRADING

Although an oil spill may result in a temporary reduction in fish or cultivated products
being sold at local markets in the vicinity of an area affected by an oil spill, most fish and
produce are for domestic consumption and only a relatively small proportion is sold at
markets. This suggests that any negative impact of an oil spill on small scale trading will be
of low to negligible significance.
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In the event of the outbreak of a fire resulting from an oil spill, dwellings and properties of
communities situated in close proximity of the incident may be damaged. The impact
would be localised and although structural damage may be permanent, it is assessed that
with compensation, structures can be replaced with relatively little long-term impact; i.e.
following significant short-term disruption, little effect on community livelihoods and
culture would persist in the long-term. The impact is, therefore, assessed to be of low
intensity and low significance beyond the short-term.

An oil spill or related fire may negatively affect the health of individuals, communities and
livestock through contamination of drinking water and/or soil (where there is a pathway for
exposure to such risk). Other health impacts could also result, attributable, for example, to
smoke inhalation in the event of fire. Impacts would be localised and of low intensity as they
would not result in a permanent change in cultural traditions and community livelihoods.
Health effects may be experienced over the short or long-term depending on the severity of
contamination and the period over which contamination persists. The potential for these
impacts resulting in the death of individuals provides justification for rating this impact as
being of high significance.

Table A.3.12: Summary of potential impacts of oil spills on the socio-economic
and cultural environment

Contamination of agricultural land Low Localised Short-term Intermediate
Decline in hunting Low Localised Low
Degradation of fisheries Low Localised Intermediate
Decline in small-scale trading Low Localised Short-term Low
Damage to or destruction of dwellings Low Localised Short-term Low
Impacts on health of humans and Low Localised

livestock
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A.4 ORGANIZATIONAL STRUCTURES, ROLES AND
RESPONSIBILITIES

A.4.1 Introduction

A predetermined organizational structure to respond to oil spill incidents is essential to
ensure both a clear understanding of roles and responsibilities related to oil spill incidents
and the rapid transition from reactive to proactive management of such incidents. An
important element of this organizational structure is the command structure that is
activated in the event of an oil spill, and the constitution of this command structure which
is determined by the level of the oil spill incident; i.e. Tier 1, 2 or 3.

This section of the NOSCP outlines and illustrates the structure of the national oil spill
response organization (applicable to the government, rather than the oil industry
operators) for each of the three tiers of oil spill incident; it identifies the key parties
constituting the structure; and it describes the roles and responsibilities of these parties.

With this organizational structure in place, and the roles and responsibilities of the
governmental parties defined, this allows the oil industry operators to understand where
the point-of-contact is located with regards to reporting an oil spill incident and how
government coordination of, and contribution to, the response effort will proceed,
particularly in the event of Tier 2 and 3 incidents.

Each oil industry operator in Cameroon is responsible for determining their own internal
command structure for responding to oil spills. The description provided here indicates the
linkage between these separate command structures and the national organizational and
command structures.

A.4.2 Command structures

The command structures described below aim to clearly indicate the contributions that will
be made by various government institutions (Ministries, the military, etc.) that have a role
to play in planning and responding to oil spill incidents. It is noted that there are already
certain structures in place to deal with disasters on land which divulge down from
MINATD to the Provinces (Governor), the Divisions (Senior Divisional Officers) and
finally Sub-Divisions. In this regard, it is recognised that a spill incident on land may first
be reported to the local fire brigade or in the absence of a fire brigade and of any
administrative authority, the local hierarchy of the National Gendarmerie. In the event of a
Tier 1 spill, this is unlikely to present any challenges and it will be important only for the
National Competent Authority to record the incident and to inspect the site for possible
human health and environmental impacts. However, with regards to Tier 2 and 3 spills the
need to involve the National Authorities to assist with coordination of the response to the
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spill incident is more apparent. In this regard, the organizational structure for Tier 2 and 3
incidents is important as represented in Figure A.4.1.

The main difference in structure applicable, for example, to Tier 2 and 3 incidents, is based
on the judgement made by the National Competent Authority and the National Incident
Command Team regarding the need for various authorities and institutions to be informed of
an incident and, if so, what contributions are required of them in terms of responding to
the incident.

Terrestrial Emergency Response Organization (Tier 1)
A4.2.1 National Qil Spill Response Standing Committee

As indicated in the organizational diagram that follows (Figure A.4.1), the National Oil
Spill Response Standing Committee (NOSR-SC) is the body designated by the
Government of Cameroon as having overall responsibility for oil spill planning at the
national level, defining the response policies, playing a lead role in certain oil spill response
operations, investigating the causes of oil spills and the related environmental and socio-
economic impacts and evaluating the effectiveness of oil spill response interventions.

The activities of the NOSR-SC are coordinated by the Ministry of Environment and
Forests (MINEF) by virtue of Decree N° 2001/718/PM of 3 September 2001, which assigns
to this Ministry a role for the general coordination of environmental matters such as “the
prevention and management of environmental emergency situations”.

There are no specific restrictions on which parties should be represented on the NOSR-SC;
however, it is expected that there will be representation at least by the following parties:

o Ministry of Environment and Forests (MINEF)

o Ministry of Defense (MINDEF): National Navy and National Corps of Fire
Fighters

o Ministry of Transports (MINT) - Merchant Navy and the Department of
Terrestrial Transportation (Important in terms of contact with IMO)

o Ministry of Mines, Water Resources, and Power (MINMEE)

o Ministry of Territorial Administration and Decentralization (MINATD)
o Ministry of Communication (MINCOM)

o Ministry of Livestock, Fisheries, and Animal Husbandry (MINEPIA)

o Ministry of Scientific and Technical Research (MINREST)

o Ministry of Public Health (MINSANTE)

o  Ministry of Justice (MINJUSTICE)

o Ministry of Finance and Budget (MINFIB)

o Secretary of Defense (SED)
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o General Delegation for National Security (DGSN)

o National oil industry organizations (SNH, SCDP, and SONARA)

o Oil companies (Total E and P, Pecten, Perenco, COTCO, Phillips and others)
o National Ports Authority, the Autonomous Port of Douala and CAMRAIL

e The office of the Provincial Governors

National Oil Spill Response Standing
Committee (NOSR-SC)

Permanent Secretariat

National Hydrocarbons Corporation (SNH)

Figure A.4.1: Inland Emergency Response Organization (Tier 1)

In the case of Tier 1 oil spills (see Section A.5.1 for definition) the command structure for response
activities is located within the operator’s organizational structure. The operator has the
responsibility for reporting spills to the National Competent Authority (discussed later in Section
B, Operational Plan).
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Inland Emer gency Response Organization (Tier 2 and 3)
A.4.2.2 The National Crisis Committee

In case of oil spills that present a high risk of catastrophe (Tier 2 and 3 incidents), the
terms of Decree N° 98/031 dated 09 March 1998, which relates to emergency planning and
aid, will apply. According to this decree it is the responsibility of the competent
administrative authority to direct the emergency plan (Figure A.4.2). To this effect, the
competent administrative authority will:

o Make the alert

o Immediately engage emergency aid,

o Inform the hierarchy of authorities

o Mobilize the necessary human, equipment and financial resources,
o Immediately notify National Crisis Committee

o Inform the public

A.4.2.3 National Incident Command Team (NICT)

The National Incident Command Team (NICT) is a body comprising members drawn from
the NOSR-SC, which will be constituted in the event of oil spill incidents (Tier 3, possibly
Tier 2 incidents). The team will have expert representation in the field of oil spill response
drawn from both the civil and military spheres of authority.

For oil spills in the inland environment, the National Corps of Fire Fighters will lead and
coordinate the National Incident Command Team.* In addition to the National Corps of Fire
Fighters the National Incident Command Team will include representation by at least the
following authorities:

e National Gendarmerie (MINDEF);

o Ministry of Environment and Forests (MINEF);

e SNH (HSE Division);

o  Ministry of Transport (MINT);

o  Ministry of Territorial Administration and Decentralization (MINATD);
o Ministry of Communications (MINCOM); and

o Ministry of Mines, Water Resources and Power (MINMEE)

3 Note: For oil spills in the marine environment, the National Navy substitutes the National Corps of Fire Fighters in leading
and coordinating the National Incident Command Team.
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It is the responsibility of the NICT to deploy the resources (equipment, personnel)
necessary to fulfill the national mandate with respect to oil spill response, specifically
concerning the following:

o Coordination of the national effort in emergency oil spill situations,
communication with all affected parties, including the media and counterpart
institutional structures in neighboring countries (where this may be required),
monitoring of key aspects of oil spill response and clean-up activities, record-
keeping (e.g. for the purpose of compensation claims), and reporting progress
to the NOSR-SC; and

o Facilitation with the implementation of oil spill response operations conducted
by oil industry operators, for example, by arranging immigration and customs
clearance for foreign equipment and personnel commissioned to respond to
Tier 3 incidents.

The roles and responsibilities of these ministries and other authorities that may be involved
in oil spill response at the national level are discussed below.
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A.4.3  Roles and responsibilities

Ministry of Environment and Forests (MINEF): The Ministry of Environment and Forest’s
main function is to coordinate the activities of the National Oil Spill Response Standing
Committee (NOSR-SC) and, in fulfilling this function, is recognized as the National
Competent Authority (NCA). As the NCA, the main functions of MINEF are to convene
meetings of the NOSR-SC from time to time, for example to review the National Oil Spill
Contingency Plan and the oil spill contingency plans drafted by the various oil industry
operators. MINEF will also play a key role as a member of the National Incident Command
Team (NICT) with the following responsibilities:

o To receive and to respond to notifications of oil spill incidents as these are
reported by parties responsible for the incidents [initial Oil Spill Report, Oil
Spill Report updates, final Oil Spill Report (Report No. OSR001)].

o To notify and place on the alert (if necessary), the National Incident Command
Team in the event of receiving notification of a Tier 2 oil spill incident.

o To immediately assemble the National Incident Command Team in the event of
receiving notification of a Tier 3 oil spill incident — if the local fire brigade or
Senior Divisional Officer have not already mitigated this process.

o To coordinate the activities of monitoring certain oil spill incidents, which are

undertaken by various government institutions (e.g. MINEPIA and
MINREST).

o To receive and review the Oil Spill Incident Review Report (Report No.
ORS002) submitted by oil industry operators.

o To approve the terms of reference of post-spill audit reports for Tier 2 and 3
incidents.

o To receive and review post-spill audit reports.

o To coordinate debriefing sessions involving the National Oil Spill Response
Standing Committee following Tier 2 and 3 incidents.

o To record and file all reports received from operators during an oil spill
incident and any other relevant information to be entered into the National Oil

Spill Database, which must be established by MINEF.

National Hydrocarbons Corporation (SNH): The National Hydrocarbons Corporation
(Société Nationale des Hydrocarbures, SNH) as the State’s secular arm in charge of the
management of the State interests in the petroleum sector is ideally placed to make a
significant contribution to oil spill preparedness and response at the national level.
Important in this regard, are the direct links that SNH has with the activities of essentially
all participants in the hydrocarbons sector, typically through partnership and shareholder
affiliations. All upstream operators in sector are required to systematically provide up-to-
date industry data to SNH, which places the organization in a well-informed position
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regarding the sector. Thus, SNH will always be one of the first institutions to be alerted, as
a matter of course, in the event of oil spills.

Given its well-informed position with regard to the hydrocarbon sector and the resources to
which it has access, SNH through its Health, Safety and Environment (HSE) Division will
act as the permanent secretariat for the National Competent Authority (NCA), the National
Oil Spill Response Standing Committee (NOSR-SC) and the National Incident Command Team
(NICT). In this regard, the organization will assume the following responsibilities:

o Assist the NCA in updating of the National Oil Spill Database, making
available to the NCA all information it receives regarding oil spills (Database to
reside within SNH offices);

o Assist the NCA in assembling the NICT in the event of Tier 3 (possibly some
Tier 2) oil spill incidents;

o Assist the NCA to monitor all activities related to oil spills that are undertaken
by technical ministries such as MINMEE, MINT, MINEPIA and MINREST;

o Assist the NCA in responding to all notifications of oil spill incidents that are
reported to the NCA by the parties responsible for the incidents;

o Assist the NCA with the review of the Oil Spill Reports that are submitted by
oil operators — including the review of both the terms of reference for post-spill
audits, in the case of Tier 2 and 3 incidents, and the audit reports that are
submitted;

o Where required, recommend to the NCA the establishment of appropriate
technical sub committees to address issues pertaining to oil spill incidents
(monitoring, report reviews, etc.);

o In collaboration with the oil industry operators, prepare the terms of reference
for post-spill audits (Tier 2 and 3 incidents);

o Provide communications material to the NCA and NICT required for public
debriefing sessions;

o Ensure that the NOSCP strategy is incorporated into the oil spill response
plans of oil industry operators (including those of parastatal organizations);

o Ensure that operators have appropriate equipment available and hold sufficient
stocks of consumables for responding to oil spills - for which they may be
responsible - and to keep all parties (other operators, the NCA) updated with
regard to their inventories;

o Foster the establishment of formal agreements between oil operators in
Cameroon with regard to collaboration in responding to Tier 2 and 3 incidents;

o Assist the NCA in developing a capacity building plan for all role players
involved in the implementation of the NOSCP;

o Organize, under the authority of the NCA, desk-top exercises conducted to
evaluate the effectiveness of the NOSCP with regard to communication
between, and the response preparedness of, all key role players.
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Ministry of Defence (MINDEF): The two key administrations within this Ministry include
the National Navy and the National Corps of Fire Fighters. Apart from being members of the
National Oil Spill Response Standing Committee, these two administrations will play a key lead
role as Incident Commanders of the National Incident Command Team for marine and inland
spills respectively. As previously stated, for oil spills in the marine environment, the
National Navy will lead and coordinate the National Incident Command Team by virtue of
Presidential Decree N° 36 of February 4, 2002, which grants the Navy the power to
commandeer and mobilize civil and military forces as well as maritime equipment. For oil
spills on land, the National Fire Fighting Corps substitutes the National Navy to lead and
coordinate the National Incident Command Team.

As Incident Commanders, the National Navy and the National Corps of Fire Fighters will
have the following responsibilities for marine and inland oil spill incidents respectively:

e To coordinate the activities of the National Incident Command Team.

o In emergency situations (probably only Tier 3 incidents), to set up a National
Incident Command Centre, which should be equipped with all of the NOSCP
documentation and necessary communications equipment.

e To coordinate customs and immigration clearance for foreign nationals and
equipment, imported to assist with the response to Tier 3 incidents, through
liaison with the relevant authorities.

o To make available appropriate equipment, such as fire engines and other
emergency response equipment and personnel. Where necessary, the oil spill
response activities of the National Corps of Fire Fighters will be centred at a
tire station located closest to the oil spill incident.

o If required, to participate in the incident debriefing sessions once the
emergency response and clean-up actions have been terminated.

Ministry of Territorial Administration and Decentralization (MINATD): MINATD is in a
position to coordinate clean-up actions through liaison with the offices of the Provincial
Governors. By virtue of Law N° 86/016 of 6 December 1986, relating to the organization
of civil protection, and Decree N° 98/031 of 9 March 1998, relating to emergency plans for
crisis situations, MINATD is best suited to coordinate the logistics and mobilization of
resources required for oil spill clean-up, including labour, transport, minor equipment
(shovels, buckets, etc.) and temporary waste storage facilities - through the offices of the
Provincial Governors and Senior Divisional Officers. Communication with affected
communities will be the responsibility of MINATD, also through in liaison with the offices
of the Govenors and Senior Divisional Officers.

Ministry of Communication (MINCOM): By virtue of the Ministry's statutory mandate,
MICOM'’s main function is to coordinate all Government communication with third
parties (excluding local communities) during a spill incident. This will entail
communication with the following groups:
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o The general public
o Neighboring countries

e The media

Communication initiatives should also involve the National Communication Commission
(NCC), which should assist MINATD in disseminating reliable and consistent information.
The NCC comprises the Director of Public Communication, the Provincial Delegates for
Communication, and the Chiefs of the Communication Units at the ministries represented
on National Oil Spill Response Standing Committee.

Ministry of Mines, Water Resources, and Power (MINMEE): An important function of
MINMEE is to ensure that all oil industry operators have in place an Oil Spill Response
Plan, which must be submitted for approval by the National Oil Spill Response Standing
Committee on which MINMEE is represented. MINMEE is also likely to be included in any
monitoring activities initiated during and post il spill to observe the response and clean-up
actions that are undertaken.

Ministry of Justice (MINJUSTICE): The main function of this authority is to assist with
the formalization of claims for compensation that may be submitted, for example, in
accordance with the provisions of the Civil Liability Convention and the Fund Convention.

Ministry of Finance and Budget (MINFIB): The Customs Department, which falls under
MINFIB, will play a critical role in the event that oil spill response equipment is
commissioned from international sources to respond to a Tier 3 oil spill incident. The
Customs authorities will need to assist with prompt temporary importation clearance in
this situation. MINFIB will also be responsible for tracking the costs of deploying
Government personnel and resources to assist with oil spill response and clean-up actions.

General Delegation for National Security (DGSN): Similar to the function of the Customs
authorities, the DGSN will be required to process immediate immigration clearances for
foreign nationals who are commissioned to assist with Tier 3 incidents. This role is defined
as per Decree N° 298/2000 of 12 October 2000, promulgating the law regulating the entry
to Cameroon, residence and exit of foreign nationals.

Ministry of Transports (MINT): In the event of an inland spill reaching the marine
environment, the Merchant Navy may be required to assist the National Navy with the
provision of vessels and other equipment required to respond to oil spills. The Department
of Terrestrial Transportation may assist MINATD with the logistical aspects of moving
clean-up equipment to areas where it is required.

Ministry of Livestock, Fisheries, and Animal Husbandry (MINEPIA): MINEPIA’s main
contribution is to liaise with the industrial and artisanal fishing sectors in the event of oil
spills and to monitor and assess the associated impacts. This should be undertaken in
collaboration with MINEF and MINREST (see below).
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Ministry of Scientific and Technical Research (MINREST): MINREST’s main function is
to assist MINEF and MINEPIA with the research on marine pollution, and seafood quality.

Secretary of Defence (SED): SED’s responsibility is to ensure the readiness of the corps of
gendarmes to respond to in-land oil spills in cases where there is no local Fire-Fighting
Brigade. Charge shall be taken of the situation until representatives from the National
Corps of Fire Fighters are available to take over this function.

Ministry of Public Health (MINSANTE): MINSANTE will help with the identification of
health hazards associated with pollution.

National Oil Industry Organizations (SNH, SCDP, and SONARA): The main task of
these institutions will be to provide expert input on oil-related issues.

Oil companies (Total E and P, Pecten, Perenco, COTCO, Phillips and others): In
terms of their operating licenses, oil companies are required to maintain adequate stocks of
equipment and materials and to have in place Oil Spill Response Plans to deal with oil spill
incidents arising from their operations. In this regard, they are a key resource for
responding to oil spills under a variety of situations and are in the position to provide
expert advice and assistance to the Government of Cameroon in the event of incidents
where the party responsible for the oil spill does not have the capability to respond (e.g. in
the event of a shipping incident).

Others parties (e.g. CAMRAIL): Institutions that can be called upon to assist in various
ways in dealing with oil spill incidents.
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A.5 OIL SPILL RESPONSE STRATEGIES

A.5.1 Philosophy and objectives of oil spill response

The prime objective of any oil spill response strategy is to minimise damage to
environmental and socio-economic resources in the area of the spill. This is done by
selecting the response options that are best suited to the particular set of circumstances
prevailing at the time of the spill. The purpose of any oil spill contingency plan is to decide
upon as many of the required actions as possible before the time of the spill. This
information is then available in advance of an oil spill, which facilitates rapid decision-
making when an incident does arise, and avoids delays in response that could lead to
increased environmental damage.

The potential or actual intensity and significance of oil spill impacts affecting the natural
environment and socio-economic resources exposed to risk is dependent on a variety of
factors. These include the volume of oil spilled, the type of product, the sensitivity of the
receiving environment in which the impacts of the spill will manifest, the spatial extent of
the area contaminated, the weather conditions at the time of the spill, etc. A number of
different techniques and methodologies are available to clean up oil that is spilled within
Cameroon’s hinterland, whether the spill occurs onland or into freshwater bodies
(wetlands, rivers). No single technique or methodology is suitable for application under all
circumstances and it is, therefore necessary, to consider a number of options, given the
availability of equipment and other resources, to cover the circumstances that might
prevail. The various techniques and methodologies, as they pertain to the situation in
Cameroon, are discussed in detail in Section A.5.2.

A three-tiered oil spill response approach has been developed, which is generally adopted
worldwide, in order to structure oil spill response activities relating to a marine oil spill.
This permits the response strategy to be escalated as a spill incident may increase in
magnitude and/or expose environments to increasing risk. This system is adapted here to
address response operations onland and in freshwater environments. The approach allows
for easier identification of resources required to address spills of different magnitudes:

o Tier 1: Small localised spills. This covers small spills that are unlikely to have a
significant impact on environmental or socio-economic resources and which
can be cleaned up with resources and equipment at, or in the vicinity of, the
spill site. This type of spill would include, for example, small fuel spills from
vehicles, whether on land or in a river, and road or rail fuel tanker accidents
resulting in the release of small quantities of fuel.

o Tier 2: Medium sized spills with the potential to result in impacts of
intermediate (or greater) significance. Tier 2 spills usually involve a greater
volume of oil than Tier I spills and have the potential for giving rise to impacts
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on the natural and/or socio-economic environment of intermediate to high
significance. The clean-up resources and equipment in the vicinity of the spill
site are unlikely to be adequate to effectively respond to the spill and would
need to be supplemented with materials and equipment sourced from
elsewhere. This type of spill would include, for example, a road fuel tanker
plunging from a bridge into a river and loosing the majority of its cargo, or a
release of oil at a river crossing of the Chad-Cameroon pipeline. A Tier 2
incident, in the context of the examples given here, would not give rise to
environmental impacts of catastrophic proportions.

Tier 3: Major spill that exceeds national capacity to respond. A Tier 3 incident
involves a spill of major proportions, where the oil spill response resources
available in the country are inadequate to effectively respond to the situation.
This type of spill would be expected to have a significant impact on the
environmental and socio-economic resources of Cameroon. Additional
resources and equipment would need to be brought into the country from
established international oil industry response bases. This type of spill might
emanate from a major pipeline rupture resulting in the release of significant
quantities of persistent oil into, for example, an important river system.

The general criterion for selecting the most suitable response option under the prevailing

circumstances is that the response actions should not be more damaging to the

environment or the socio-economic resources than would be the case if the oil was left to

natural breakdown. In selecting the most appropriate response option, the option that has

the greatest chance of success in removing the oil with the least overall impact on the

environment, within reasonable cost restraints, needs to be selected. A “net environmental
benefit analysis” (NEBA), as described by IPIECA (2000), needs to be undertaken to
identify the most suitable options.

A.5.2 Oil spill response strategies applicable to Cameroon

This section briefly describes the different response options available for responding to oil

pollution both on land and in surface water systems, such as rivers. Those options that

have an application in Cameroon are described in more detail, and arguments are presented

for those options that are not considered to be appropriate.

A.5.2.1 Oil spill responseinrivers

The prime goal for the response to oil spills in rivers is to limit the movement of the oil

downstream and hence the extent of river impacted by a spill from a particular source; i.e.

the aim is to intervene as quickly as possible, thereby preventing the contamination of

extensive downstream reaches of the river where the natural environment and local

communities would be exposed to the risks of oiling. This is best achieved by attempting to

contain and recover the oil as close to the source as possible.
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Intervention in the form of containment is more relevant to cases where persistent oil, such
as crude oil, is spilled. Lighter oils, such as diesel and petrol, will evaporate and disperse
more easily and will not spread for great distances downstream, and such spills do not,
therefore, call for the same degree of intervention as for spills of persistent oils.

Many of the rivers in Cameroon are wide and fast flowing. During the rainy seasons, the
river flows and water levels are at their highest, making it virtually impossible to contain
any oil. However, the water turbulence is typically high in such situations, which enhances
the natural dispersion of the oil. The oil is also less likely to stick to the vegetation and
accumulate in localised, calm areas under these conditions.

A.5.2.1.1 Surveillance (track and monitor)

Should oil enter a river system, it is essential that its movement, fate and behaviour are
closely monitored. This is to ensure that appropriate remedial action is timeously initiated
if there is a threat to sensitive resources situated within the path of the oil as it flows
downriver. It is particularly important to track the position of the oil to determine its
location in relation to communities making use of the river water for domestic purposes,
fishing, etc. These communities need to be warned of the approaching oil and must be
advised of the risk that it poses to human health and what actions should be taken in terms
of impact avoidance.

It is also necessary to undertake environmental monitoring (collection of water samples
and monitoring of indicators of water quality) to support any claims for compensation for
impacts suffered by the local communities that might be lodged in future.

A.5.2.1.2 Containment

Different types of floating booms can be used in rivers to contain oil and stop it from
proceeding downstream, thereby protecting (to the maximum extent possible) sensitive
environments. Such booms either concentrate the oil in calm areas, from where it can be
removed using skimmers or sorbents, or deflect the product to less sensitive areas from
where it can be collected and removed. The conditions for booming in rivers differ
markedly from those in the marine environment, in particular with respect to water flow.
Certain types of boom have been designed for specific use in rivers to cater for higher
current speeds through the addition of tension cabling on the top of the boom, which
provides the structure with greater stability in high-flow conditions. This enables the boom
to contain oil in current speeds up to three times greater than is possible using booms
designed for marine conditions (for marine conditions the incident velocity of the water
current perpendicular to the boom should be less than 0.3 m/sec for effective containment
of oil). Wherever possible, purpose-built types of booms should be used in river situations.

Specific types of boom are also available to create a seal across the shore and nearshore
river bottom when the boom is laid out from a gently sloping riverbank. The top half of the
boom is filled with air for buoyancy, whilst a bottom chamber contains water, which
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creates the seal against the river bottom in shallow water. These types of boom are
particularly effective in areas where there is tidal variation in water level.

Where booms are not commercially available, booms constructed from materials of
opportunity can be also be used for the same purpose. This can include the use of logs to
divert the oil in desired directions — a method that works effectively only under low flow
conditions, since the logs have no underwater skirt to improve containment effectiveness.
Floating sorbent-type booms can also be constructed from materials such as dry grass or
wood chips contained in lengths of rolled wire or nylon mesh.

In narrow, low-flow streams, containment dams or barriers can be constructed using earth
or other materials to prevent spilled oil from moving downstream. Here, it is necessary to
install siphon or flow pipes at a level below the crest of the dam structure so as not to
interrupt water flow and/or to avoid overtopping and spillage of the contained oil.

Effective containment of oil in the majority of rivers in Cameroon can be expected to be
difficult due to the size of the rivers and the high flow conditions, particularly during the
rainy season. The inaccessibility and presence of dense vegetation along the majority of
river banks also makes response actions problematic in Cameroon’s riparian environment.
It is, therefore, necessary that trained personnel with experience in river booming
techniques be used when this response option is considered.

Under high flow conditions, it is not considered feasible to attempt to contain light oils,
such as petrol and diesel, as these will evaporate and disperse rapidly. Consideration should
only be given to the containment of heavy fuel and crude oils.

A.5.2.1.3 Recovery of oil

Once persistent oil has been contained on the water surface or diverted to a calm water
environment it must be collected and removed as soon as possible. A number of techniques
are available for this purpose, including:

o Skimming the floating oil off the water surface using various types of skimmers,
such as rope mop, weir, disc, barrel or brush skimmers;

o Use of sorbents to absorb the oil when it is present in smaller quantities. These
sorbents may be in the form of loose fibres or fibres contained in porous booms
or pillows. Re-usable synthetic material, such as expanded polypropylene,
sheets or pads may also be used; and

o Various types of pumps, or a vacuum tanker, to remove oil collected against the
river banks.

A.5.2.1.4 Temporary storage

Once oil has been collected in the manner described above, it is essential that proper
storage methods are used to prevent further contamination of the environment, particularly
groundwater resources.
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In many cases, it will not be possible for the oil to be removed for final disposal
immediately. Here, temporary storage facilities, close to the area of collection, will need to
be established. These may take the form of barges or floating storage tanks on the river —
although in many cases this will not be feasible due to high flow conditions. Another
option is to establish temporary waste storage facilities on land. These can include
commercially available frame-based or inflatable portable tanks and bladders, 200 litre
drums, tank trucks or excavated areas lined with plastic materials. In all cases, care must be
taken to avoid further contamination of the environment during handling and temporary
storage of the oil.

A.5.2.1.5 Burning

In certain circumstances in situ burning of oil on the water surface of rivers has been
recommended. However, in the case of the rivers of Cameroon, this is not considered to be
a feasible option for the following reasons:

o Only persistent oils would be considered for burning. The main potential risk
of spillage of a persistent oil is the crude oil transported in the COTCO
pipeline. This is a heavy oil and is not easy to ignite when spread on a water
surface;

o Fire hazard. Many of the river banks are heavily vegetated down to the water’s
edge or have tree branches overhanging the river. Under the variable flow
conditions of the rivers, oil may escape the intended burn site and present a
significant hazard downstream;

o As a result of incomplete combustion of crude oils, heavy, tarry residues may
be formed, which can sink to the bottom of the river making collection
virtually impossible, thereby creating a persistent source of pollution;

o Incomplete combustion of heavy oils also results in large clouds of black
carbonaceous smoke, which can contaminate surrounding areas; and

o Fire resistant booms for the containment of burning oil are not available in
Cameroon.

The in situ burning of persistent oils in river environments in Cameroon should be avoided.

A.5.2.2 OQil spill response onland

Oil spills on land can happen under a variety of circumstances (e.g. large or small spills,
spills of various products, etc.) and in different environments (e.g. steeply sloping or flat
terrain, porous or impermeable soils, in the proximity of potable groundwater resources
that are used by local communities, etc). Response to a spill of light oil resulting from a
road tanker accident in an urban situation will differ significantly from a major spill of
crude oil from the rupture of the Chad-Cameroon pipeline in a rural terrestrial situation.
Due to the high diversity of circumstances and response approaches, not all of these can be
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covered in detail and only some generic approaches will be addressed to give overall
guidance.

A.5.2.2.1 Containment and recovery of free product

The first priority in any spill situation is to stop the source of the leak and to minimise any
threat of fire or explosion, ensuring the safety of people in the area. Clearly the advance
creation of an awareness of the hazards of oil spills to humans and on-site communication
in the event of a spill is important in this regard. It is then necessary to rapidly contain the
spilled oil to prevent it spreading and resulting in extensive contamination. Sensitive
resources such as ground or surface water, agricultural land and drainage courses need to be
identified as soon as possible so that the containment strategy can take their priority
protection into account. Once this has been done, any of the following techniques for
containing the oil can be employed:

o blocking of drains using plastic bags filled with sand to prevent oil from
entering drainage systems;

e construction of barriers using either soil or sand bags within open drains should
attempts to prevent the entry of oil into the drains fail;

o construction of an earth barrier around or down-gradient of the spill, either
manually or using mechanical equipment;

o creation of diversion channels to areas for easy collection of the spilled oil;

o excavating trenches to stop the flow of the spill and to facilitate easy collection.
These should be lined with plastic material where possible; and

o placement of sorbent barriers around small spills.

The above approaches do not require dedicated oil spill response equipment, but the use of
materials and equipment that is commonly available on construction sites, maintenance
yards, etc. Due to the diversity of possible scenarios, it has to be left to the resourcefulness
and ingenuity of the person in charge of the response activities to devise a site-specific
method for achieving the above.

Once the spilled oil has been contained, a suitable collection technique must be employed
to recover the product for removal to either temporary storage or final disposal. This may
include:

© pumping;

e vacuum tanks;

o skimming;

e manual collection; and

o sorbent materials (both commercial products or materials of opportunity, such
as dry grass) for small quantities of oil.
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A.5.2.2.2 Treatment of contaminated soil

Once spilled free product has been contained and recovered, contaminated soil will usually
remain, which could pose a threat to human health, groundwater and other environmental
resources. This contaminated material could be physically removed, if in a sensitive area,
and dumped at a site where it will either not pose a significant threat to the environment
or it can be effectively treated or landfarmed. It is, however, preferable wherever possible,
to treat the contaminated soil in situ in order to avoid high costs and other problems
associated with transporting contaminated soils for treatment offsite.

The approach for stimulating biodegradation of contaminated material, whether in situ or
off site, is basically the same. Biodegradation involves the breakdown of the oil by either
natural or introduced micro-organisms under enhanced conditions. Expert advice should be
sought in establishing a landfarm. Certain basic principles do, however, apply:

o Where an offsite location for landfarming is selected, the risk that there could
be leaching and contamination of groundwater resources must be avoided. This
can be done either by selecting a site where non-porous soils are present or by
lining the landfarming area with an impervious material such as an HDPE
liner. An open, flat area is required;

o In most cases, unless rapid degradation is required, it is unnecessary to
introduce foreign bacterial or fungal strains. If foreign strains are to be
introduced, this must be done under expert advice;

o The soil should not be saturated with oil. If it is, fresh soil should be added to
reduce the oil to soil ratio. Free oil should not emerge when the contaminated
soil is squeezed by hand,;

o In its simplest form, landfarming involves the stimulation of naturally-
occurring micro-organisms to degrade the oil. To do this, the bacteria require a
nutrient to initiate the process. This can take the form of the addition of one
handful of mono-ammonium phosphate to one cubic metre of contaminated
material. The bacteria require moisture and oxygen to function optimally. It is,
therefore, necessary to keep the soil moist, which in most cases, will be
achieved naturally through local precipitation and naturally high humidity
levels. The contaminated material should be laid out to a thickness of no more
than 0.4 m. This allows for it to be rotovated periodically to maintain sufficient
oxygen levels. Where the contaminated zone is deeper than this, for example,
where the treatment is undertaken in situ, slotted pipes may be installed to
introduce air into the contaminated soil. The pH of the soil should be
maintained between 6.5 and 7.5 and adjusted through the addition of lime, if
necessary;

o A more sophisticated approach may be adopted if the rate of biodegradation
needs to be optimised;

e Monitoring of the hydrocarbon levels should be conducted to determine when
the weathering end-point has been reached.
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A.5.2.2.3 Monitoring

In certain cases where oil is spilled on land, it may be preferable that no action, other than
monitoring, is undertaken. This is often the case where the contamination poses no threat
to human health or sensitive components of the environment; i.e. there are no receptors
immediately exposed to risk (humans or sensitive ecosystems) and/or pathways (e.g.
groundwater flow) through which such receptors could be exposed to risk. In this situation,
where there is no urgency to remove the source of contamination, it may be left to
biodegrade or break down through natural processes without any further action, other than
monitoring.

A.5.2.2.4 Remediation of contaminated groundwater

As described previously, the vulnerability of the country’s ground water resources varies
depending upon the aquifer characteristics, but is generally high. However, ecosystems are
not necessarily sustained by groundwater and it is not exploited throughout the country as
a potable resource (e.g. where there is surface water in abundance). At the time of the spill
it is necessary to identify the risks posed to any groundwater resources that may be used
for human consumption, agricultural irrigation, etc. If a potential for contamination does
exist, expert advice should be sought from a geohydrologist in order to conduct an
assessment of the contamination risk and to design a suitable remediation strategy. This is
a skilled activity and should only be carried out under expert supervision. Inappropriate
actions can lead to an exacerbation of the problem with larger areas and volumes of
groundwater ultimately becoming contaminated. Often, natural remediation proceeds
within groundwater systems without intervention.

A.5.2.2.5 Waste disposal

A key concern regarding the disposal of oily waste is the potential for human health risks to
materialise, for example, through hydrocarbon contamination of ground and surface water
resources.

Quantities of oily waste (other than contaminated soil) may be collected during both land-
based and river clean-up operations. Such material might include oiled sorbents and oiled
vegetation. Dedicated public hazardous waste disposal sites are not available in Cameroon
for use in the disposal of large quantities of oily wastes. Decisions regarding the final
disposal of oily waste collected as a result of a land-based spill must, therefore, take the
prevailing situation into account. Authorities such as MINMEE and MINEF, as well as
local authorities, need to be part of this decision-making process. Importantly, expert
advice must be sought on a case-by-case basis in order to avoid impacts attributable, for
example, to secondary environmental contamination.

It can be expected that smaller quantities of oily waste (other than oil-contaminated soils)
will be collected during land-based spill clean-up operations than would be the case in
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major marine-based oil spill clean-up operations. In this situation, the following disposal
methods could be considered:

o Landfarming: Some oiled materials may be added to the contaminated soils
that are undergoing bioremediation at sites established for their clean-up;

o Co-disposal with municipal wastes: Large established municipal waste sites are
not readily available in Cameroon. However, localised informal sites are used to
collect and burn municipal waste. These sites could also be used for dealing
with very small quantities of, and unsaturated, oily wastes; and

o Burning: The direct burning of larger quantities of uncontained oily debris is
not recommended except in remote areas, since it usually causes atmospheric
pollution. However, these problems can be overcome through the use of a
suitable incinerator. Portable incinerators, such as rotary kilns and open-hearth
types are most suitable. Incineration using this type of equipment, if portable
units can be brought to site, is considered to be a feasible disposal option for
application in Cameroon.

Three commercial oil treatment facilities are based in Douala, which could be used for
treating quantities of contaminated liquid oil.

A.5.3 Framework for decision-making, underpinned by NEBA/RBCA

As with any other emergency plan, an oil spill contingency plan needs to attempt to
identify as many appropriate courses of action as possible prior to an incident so as to
avoid loss of time involved in decision-making under a crisis situation. However, certain
decisions concerning appropriate courses of response action can only be taken once all the
prevailing circumstances are taken into account at the time of the incident. These include
size and duration of spill, environmental conditions at the time, limitations of response
under these conditions, movement of spilled oil, etc. In this decision-making process, the
principles of “net environmental benefit analysis” need to be taken into account to ensure
that the potential environmental consequences of different actions — including no action -
are properly taken into account in the formulation of the decision.
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A.5.4 Conclusions and Recommendations

Containing and cleaningup oil spills that might affect Cameroon’s hinterland (terrestrial
and fluvial environments) is not a process that is established to the same extent as response
operations within the marine and coastal environment. In particular, the process is
complicated by the diversity of site-specific environmental conditions in which spills might
occur (certainly more diverse than marine environmental conditions), which are
attributable to the following:

o Diverse topography, geology and soils, climate and ecosystems;

o High overall precipitation, with run-off typically directed into large, fast-
flowing river systems and aquifers; i.e. a complex and dynamic component of
the receiving environment;

o Remoteness and inaccessibility of large portions of the country, leading to
difficulties in responding to spills that move into these areas through river flow;

o Lack of formal disposal facilities; and

o Lack of resources in many areas.

It will, therefore, be necessary to largely improvise response strategies according to the
specific circumstances surrounding the incident at the time, based on the principles
pertaining to response strategies described above. Expert advice should be sought when
technically complex oil spill response interventions are required, such as landfarming and
groundwater remediation operations. At all times it is necessary to employ the “net
environmental benefit analysis” philosophy to ensure that greater harm is not caused by
inappropriate actions that may have a more detrimental effect than would be the case if no
action were taken.
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A.6 OIL SPILL RESPONSE RESOURCE INVENTORY
AND COLLABORATION AGREEMENTS

The offshore oil production and refinery industry in Cameroon owns a certain amount of
dedicated oil spill response equipment for combating oil spills at sea (see Section A.6 of the
Marine and Coastal section of this report). A certain amount of this equipment is also
suitable for use in rivers and is listed in Section C.2 of the Data Directory. The largest
body of dedicated oil spill response equipment suitable for use in the country’s hinterland,
is owned and operated by COTCO for the purpose of responding to oil spills emanating as
a result of a failure of the Chad-Cameroon crude oil pipeline. At present, no formal
agreements or arrangements have been established for the use of this equipment by parties

other than COTCO.

In the majority of oil spill incidents, non-dedicated equipment can be used for oil spill
clean—up, such as shovels and spades, and mechanical earth-moving equipment, which is
held, for example, by civil contractors and local authorities and can be accessed by
arrangement with local Senior Divisional Officers in the various provinces. Of importance
in this regard will be the effectiveness of the organizational structure and understanding of
the roles and responsibilities of different parties, as described in Section A.4.

A.6.1 Existing equipment

A list of existing equipment known to be currently located in Cameroon is contained in
Section C.2 of the Data Directory. In the course of revision of the NOSCP, this list must
be updated on the basis of information supplied by the various operators.
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A.7 COMMUNICATIONS AND LOGISTICS

A.7.1 Framework for communication

Effective and efficient communication is central to a rapid response to oil spill emergencies
and the minimisation of damage to the natural and social environment. Two main forms
of communication need to be employed at the time of a spill. Firstly, communication
procedures must be initiated by the operator (or party responsible for the oil spill) in order
to initiate immediate and ongoing emergency response operations; secondly,
communication must be initiated with the National Competent Authority to other parties,
who may need to become involved with (or who may be affected by) a spill following the
initial emergency response being implemented.

The National Competent Authority is responsible for co-ordinating communication via
The National Incident Command Team with all involved Government authorities,
organizations, affected local communities and, potentially, the neighbouring countries in
the event of a spill being reported. The level of communication will vary according to the
type and scale of the incident. The framework within which communication is conducted is
illustrated in Figure A.7.1.

In the event of a Tier 1 or 2 oil spill incident, an operator is responsible for internal
communications for the purpose of implementing the organization’s oil spill response plan,
which includes communication with the National Competent Authority. Such
communication will be co-ordinated from the Operator’s Command Centre and will include
communication with the offices of the National Competent Authority.

In the event of a Tier 3 oil spill incident, an operator will immediately communicate with
the offices of the National Competent Authority. Thereafter, further communication will
be undertaken with the identified National Incident Commander who will put into operation
the National Command Centre within the National Corps of Fire Fighters (Yaoundé).

A.7.2 National command and control

Command and control centres function as communications hubs through, and around,
which information flows and technical and logistical support can be co-ordinated. The
National Corps of Fire Fighters in Yaoundé will be used as a 24-hour facility for co-
ordinating the response activities surrounding a Tier 3 oil spill incident, if the need arises.
Communications with the operator (or party responsible for the oil spill) will take place
through the operator’s Command Centre. Communication with provincial and local
authorities (who may be affected by and become involved in coordinating coastal clean-up
operations) and with public bodies, such as the police and gendarmeric will be conducted
from the National Command Centre.
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A.7.3 Communications involving local communities

As described in the section dealing with communication around oil spills affecting the
marine and coastal environment, the importance of developing an effective strategy for
communicating with local communities is illustrated by a recent disaster involving a road
tanker accident in Cameroon. This incident resulted in the loss of human life and damage
to property, which was avoidable. Two factors explain why this tragedy occurred, and
highlight what needs to be done in the way of developing a communication strategy in
order to prevent such incidents in future. Firstly, villagers are not sensitized to the health
and safety risks posed by oil spills and cannot immediately anticipate what action should
be taken in the event of emergency situations. Secondly, the choice of language in which
communication is conducted in advance, and at the time, of an incident limits the extent
to which hazardous situations are understood by local communities.

In the case of an inland oil spill, particularly a spill into a river, it is vital that communities
that might be affected by the spill (i.e. communities living downstream of the spill site)
should be informed of the health and safety implications of the spill so that impact
avoidance measures can be instituted. Many communities live in remote regions of the
country where communications can be difficult, and the role of the local authority in
facilitating such communication, specifically the office of the Senior Divisional Officer in
whose area of jurisdiction the communities are resident, is very important.

Clearly, the issues of advanced community awareness and preparedness regarding oil spill
risk is a priority to be addressed in the implementation phase of the NOSCP, in particular
with respect to immediate measures to be taken prior to expert intervention in an
emergency situation. These issues have also emerged in the form of public opinion
regarding the Chad-Cameroon pipeline project, which emphasizes the need for creating a
general awareness amongst local communities regarding oil spill risks and, more specifically,
the need for communication strategies to be implemented to empower local communities
to protect themselves from such risks.

A.7.4 Communications equipment

As a minimum, the National Command Centre should be equipped with the communications
equipment identified in Table A.7.1 to ensure that communications can be maintained
with the command centres of the operators, the provincial and local authorities and public
bodies, such as the police and the gendarmeric. The communications network must be
adequate for geographical coverage of the country’s inland environment within which oil
spills could occur.
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Table A.7.1: Communications equipment identified for the National Command Centre.

Type Use Range
VHF-AM Aircraft Ground-to-air communication Line of sight
UHF-Oil Spill Oil company frequencies for Line of sight

communication with individual
oil companies

High Frequency Radio | Single side band for distances 30 to 50 miles
over 30 miles offshore

Cellular Phones Mobile communication where Within network area
network is available

Satellite Telephones Voice, data and facsimile Worldwide
offshore or remote locations
where approved

Telephone and Transmission system to cover Not mobile

Facsimile equipment the geographical are of the spill

A detailed list of equipment, radio frequencies, telephone, facsimile numbers and email
addresses of all parties likely to be involved in oil spill incidents is contained in the Data
Directory (Section C) of the Inland Section (green pages).

A.7.5 Logistical support

Each operator will be responsible for the logistical arrangements for mobilising equipment,
company personnel and international assistance that may be involved in oil spill response
and clean-up following an incident. In the event of a Tier 3 incident the National Incident
Commander (National Corps of Fire Fighters), as part of the National Incident Command
Team will be responsible for facilitating some of the logistical arrangements that may be
required by an operator, for example, involving Customs and Immigration, for rapid
customs clearance of oil spill response equipment that might be imported and immigration
clearance of foreign nationals who may be commissioned to assist with an oil spill response.

The National Incident Command Team will also be responsible for co-ordinating logistical
arrangements involving other authorities in the event of an oil spill. In this respect,
examples of the response and logistical support that may be required from the authorities
are listed in Table A.7.2 below:
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Table A.7.2: Examples of the response and logistical support required from the authorities.

Level of oil spill

Response by the authorities

Logistical support required

Tier 1

Audit team may be required to visit the
site on one occasion

Transport (vehicle)
Accommodation

Equipment required for
environmental data collection and
analysis

Tier 2

Audit team may be required to visit the
site on more than one occasion

Transport (vehicle)
Accommodation

Equipment required for
environmental data collection and
analysis

Tier 3

An observer will be required to monitor
response and clean-up actions during and
after the spill

Transport (vehicle)
Accommodation

Equipment required for
environmental data collection and
analysis

An audit team will be required to visit the
affected environments on more than one
occasion

Transport (vehicle)
Accommodation

Equipment required for
environmental data collection and
analysis

The import of foreign personnel and
equipment will need to be facilitated to
ensure rapid customs clearance

Custom clearance certificates
Immigration clearance

Contracting of local labour to assist with
oil spill clean-up

Procurement/contracting
Transport (vehicle)
Accommodation

Clean-up equipment
Temporary waste storage sites
Waste disposal

It should be noted that in the event of an oil spill where the authorities are required to
mobilise resources as indicated above, detailed records of the equipment used, vehicle,
accommodation expenses, etc. should be maintained for possible claims at a later stage.
Detailed records of the impact of the oil spill (i.e. audit results) must also be maintained in
order to facilitate later compensation claims that may be processed (see Section B.7).
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A.8 TRAINING AND EXERCISES

A.8.1 Training

Any oil spill contingency plan has little value if the identified role players do not have the
capacity or adequate training to properly activate and implement the actions identified in
the plan. It is therefore essential that all role players, including Fire Chiefs and the
Provincial Delegates of the relevant government ministries, receive proper training in oil
spill response activities. Section A.8 of the Marine and Coastal section of this report
contains recommendations for a program of training for private and public sector personnel
in various aspects of oil spill response, modelled according to the International Maritime
Organisation training courses. In addition to these courses, various organisations
administer training courses on inland oil spill response; e.g. the services provided by Oil
Spill Response Ltd in Southampton, who present both marine and inland courses, which
could be presented in Cameroon as a single training package.

A.8.2 Exercises

Once the key oil spill response role players have been trained in the application of the
NOSCP, or industry-specific oil spill response plans, it is important that exercises are
undertaken that test the effectiveness of the plans with regard to communications,
understanding of roles and responsibilities and the implementation of oil spill response
strategies. These can range from desk-top exercises, which test the communications and
role players’ responsibilities defined in the plans, to a full field exercise where the response
equipment is actually deployed as part of a simulated response operation. The purpose of
these exercises is to evaluate the effectiveness of the plans and the state of readiness of the
role players involved, and to address any shortcomings so that these can be addressed, for
example, in future amendments to the NOSCP.

Date: September 2004 INLAND
Section A: Strategy
Page A 125 of 128




Revision: 0
Cameroon
National Oil Spill Contingency Plan

REFERENCES

Central African Regional Programme for the Environment, 2002. CARPE and CARPE-Related
Products. http://carpe.umd.edu/Products/index.asp (downloaded 14 November 2002).

Chad Export Project, 1999a. General Oil Spill Response Plan. Chad Export Project,
Environmental Documentation. May 1999.

Chad Export Project, 1999b. General Oil Spill Response Plan. Chad Export Project,
Environmental Supporting Documentation Vol 5. September 1999.

CONCAWE, 1992. Gasolines. Product Dossier No. 92/103. Brussels.

CONCAWE, 1995. Kerosenes/Jet Fuels. Product Dossier No. 94/106. Brussels.

CONCAWE, 1996. Gas oil (Diesel Fuels/Heating Oils). Product Dossier No. 95/107. Brussels.
CONCAWE, 1998. Heavy Fuel Oils. Product Dossier No. 98/109. Brussels.

Conservation International, 2003. Guinean Forests of West Africa.
http://www.biodiversityhotspots.org/xp/Hotspots/west africa/?showpage=Biodiversity#i
ndepth (downloaded 14 January 2003)

COTCO 2002a. Area-specific Oil Spill Response Plan: Pipeline Maintenance Area 2 (MAZ2). Draft.
COTCO, Cameroon.

COTCO 2002b. Area-specific Oil Spill Response Plan: Pipeline Maintenance Area 3 (MA3). Draft.
COTCO, Cameroon.

COTCO 2002c. Area-specific Oil Spill Response Plan: Pipeline Maintenance Area 4 (MA4). Draft.
COTCO, Cameroon.

DAMES and MOORE, 1997. Environmental assessment. Chad Export Project. Cameroon Portion.
Dames and Moore, Canada.

FAO, 2001. Atlas of water resources and irrigation in Africa. FAO Land and Water Digital Media
Series No. 13. FAO, Rome.

FOTSO, R., DOWSETT-LEMAIRE, F., DOWSETT, R.J., CAMEROON ORNITHOLOGICAL
CLUB, SCHOLTE, P., LANGUY, M. and BOWDEN, C. 2001. Cameroon. Pp. 133-159
in L.D.C. Fishpool and M.I. Evans, eds. Important Bird Areas in Africa an associated islands:
Priority sites for conservation. Newbury and Cambridge, UK: Pisces Publications and
BirdLife International. BirdLife Conservation Series No. 11.

Date: September 2004 INLAND
Section A: Strategy
Page A 126 of 128



http://carpe.umd.edu/Products/index.asp
http://www.biodiversityhotspots.org/xp/Hotspots/west_africa/?showpage=Biodiversity
http://www.biodiversityhotspots.org/xp/Hotspots/west_africa/?showpage=Biodiversity

Revision: 0
Cameroon
National Oil Spill Contingency Plan

GABCHE, E.C. and SMITH, S.V., 2000. Cameroon and Congo Estuarine Systems. Pages 24-26.
Land-Ocean Interactions in the Coastal Zone (LOICZ). Also available at
http://www.noiz.nl/loicz/.

HAZMAT, 1995. Physical processes affecting the movement and spreading of oils in inland
waters. HAZMAT Report 95-7. Prepared for US Environmental Protection Agency,
Chicago, Illinois.

HILTON-TAYLOR, C., 2000. 1998. The IUCN 2000 Red List of Threatened Species. IUCN,
Gland, Switzerland and Cambridge, United Kingdom.

IBE, A.C., FOLACK, J., MBOME, L.I., BOKWE, A. and TANGANG, A., 1999. Cameroon
Coastal Profile. MINEF-C/UNIDO/UNDP-GEF. ISBN 2-910526-29-1. 102 pp.

IPIEKA, 1991. Guidelines on Biological Impacts of Oil Pollution. IPIECA Report Series Volume
1. International Petroleum Industry Environmental Conservation Association, London.

JAGUAR, J.A. 1979. Atlas de la République Unie du Cameroun.

LETOUZEY, R., 1985. Notice de la carte phytogéographique du Cameroun au 1 : 500 000 (1985).
Institut de la Carte Internationale de la Végétation, Toulouse, France, 5 Fascicules: 240

PP

MINK, J.F., 1983. Groundwater hydrology in agriculture in the tropics. In: Hydrology of humid
tropical regions with particular reference to the hydrological impacts of agricultural and
forestry practice (ed R. Keller), pp 241-247. IAHS Publication No. 140, International
Association of Hydrological Sciences.

NEBA, A.S., 1987. Modern Geography of the Republic of the Cameroon. 2nd edition. NEBA
Publishers, Camden, New Jersey, USA.

NJITCHOUA, R., DEVER, L., FONTES, J. CH. and NAAH, E. (1997). Geochemistry, origina
and recharge mechanisms of ground waters from the Garoua Sandstone aquifer,
northern Cameroon. Journal of Hydrology, 190, 123 — 140.

OLSON, D.M., DINERSTEIN, E., WIKRAMANAYAKE, E.D., BURGESS, N.D.,, POWELL,
G.V.N., UNDERWOOD, E.C., D’AMICO, J.A., STRAND, H.E., MORRISON, J.C,
LOUCKS, CJ., ALLNUTT, T.F., LAMOREUX, J.F., RICKETTS, T.H., ITOUA, I,
WETTENGEL, W.W., KURA, Y., HEDAO, P. and KASSEM, K., 2001. Terrestrial
ecoregions of the world: A new map of life on Earth. BioScience 51(11):933-938.

RODIER, J., 1983. Aspects scientifiques et techniques de I'hydrologie des zones humides de
I'’Afrique centrale. In: Hydrology of humid tropical regions with particular reference to
the hydrological impacts of agricultural and forestry practice (ed R. Keller), pp 105-126.
IAHS Publication No. 140, International Association of Hydrological Sciences.

Date: September 2004 INLAND
Section A: Strategy
Page A 127 of 128



http://www.noiz.nl/loicz/

Revision: 0
Cameroon
National Oil Spill Contingency Plan

STATTERSFIELD, A.J., CROSBY, M.J., LONG, AJ. and WEGE, D.C., 1998. Endemic bird
areas of the world: priorities for biodiversity conservation. BirdLife Conservation Series
No. 7, BirdLife International, Cambridge, UK.

UNH/GRDC, 2002. Composite Runoff Fields V. 1.0. Compiled by B.M. Fekete, C].
Vorosmarty and W. Grabs of the Federal Institute of Hydrology, Koblenz, Germany.
University of New Hampshire (UNH), Durham, USA and Global Runoff Data Centre
(GRDC). Also available at http://www.grds.sr.unh.edu/index.html.

WWEF, 2003. WWF Ecoregion Profiles. — Afrotropic.
http://www.worldwildlife.org/wildworld/profiles/terrestrial _at.html (downloaded 13
January 2003).

www.iopcfund.org.

Date: September 2004 INLAND
Section A: Strategy
Page A 128 of 128



http://www.grds.sr.unh.edu/index.html
http://www.worldwildlife.org/wildworld/profiles/terrestrial_at.html
http://www.iopcfund.org/

Revision: 0
Cameroon
National Oil Spill Contingency Plan

SECTION B:

OPERATIONAL PLAN




Revision: 0
Cameroon
National Oil Spill Contingency Plan

Contents

B.1 INTRODUCTION ....coouiiiiiiiiiiiiereiiieettieeetiieetiieeeenieeeeneeennneeeeenes 3
B.2 OBJECTIVE ...ttt et 4
B.3 AMENDMENTS ...ttt ettt eeeeas 5
B.4 REPORTING OF INLAND OIL SPILLS ....c.ccotiiiiiiiiiieeeiieeeeieeeenen 6
B.4.1  Tier 1 spill inCidents ...............c.ccccocoiiiiiiiiiiiiiiiiiiiiieccee e 6
B.4.1.1 Action by the operator responsible for the oil spill.............ccccooviiiiennnnn. 6

B.4.1.2 Action by the NCA ... 7

B.4.2  Tier 2 and Tier 3 spill incidents ..................cccccccoviiiiiiiiiiiiiiiiiiicicecec 7
B.4.2.1 Action by operator responsible for the oil Spill.............cccoiiiiiiiiniiiinen. 7

B.4.2.2 Action by the NCA and other Authorities.........cccccccoviiiiiiiiie i, 8

B.5 RESPONDING TO OIL SPILLS ON LAND....ccccecetvuireiiireernnnnennn. 12
B.5.1 Road or rail tanker accident on land......................cccocooiiiiiiiiiiiiiiiiee 12
B.5.2  Road or rail tanker accident on a bridge or close to a river ......................c........... 13
B.5.3  Spillage at distribution depot or other commercial storage facility ...................... 14
B.5.4  Crude oil pipeline spill on land or at a river crossing...............cccccccecvevcveccann.. 15

B.6 WASTE DISPOSAL .......cccootiiiiiiiniiiiiiiiiii e 19

B.7 GUIDELINES FOR MONITORING AND RECORD-KEEPING
FOR COMPENSATION CLAIMS .....ccoiitiiiiiiiiiiiiiiiciiiinecceeiie 21

Tables

Table B.5.1: Actions to be instituted by the NICT, NCA and other government

authorities in a Tier 2 and 3 oil spill situation.............ccccccoviiieeiiiiienens 10
Table B.5.2: Oil spill response for the inland region............cccooiiieiiiieiiiiiiieeeeeeen, 16
Date: September 2004 INLAND

Section B: Operational Plan
Page B 2 of 21




Revision: 0
Cameroon
National QOil Spill Contingency Plan

B.1 INTRODUCTION

This Operational Oil Spill Response Plan (the green pages of the NOSCP), as well as the
Data Directory that follows must be kept up to date and amended as the information it
contains becomes outdated as new information becomes available.

The Operational Plan sets out the actions that need to be taken at the time of an oil spill,
from the initial reporting of an incident to the termination of clean-up operations. In this
respect, the following generic inland oil spill scenarios are covered:

e Road or rail tanker accident on land;
o Road or rail tanker accident on a river bridge or close to a river;
o Spillage at a distribution depot or other commercial storage facility; and

o  Crude oil pipeline spill on land or at a river crossing

The first part of the plan describes the main reporting procedures and responses to be
instituted over the duration of small Tier 1 spills, and large Tier 2 and 3 spills involving any
of the above scenarios. The second part describes the generic response actions that should
be employed for each of the described spill scenarios, where reference is made to the oil spill
response strategies described in Section A.5.

The Data Directory (Section C) contains contact details of all key role players
(Section C.1) It is particularly important that this information is kept up to date and
amended as required.
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The primary objective of this section is to minimize loss of time and hence environmental
damage in carrying out the appropriate remedial action. This is achieved by clearly stating
the functions and responsibilities of the various parties involved in the plan’s
implementation and by describing the infrastructure to be set up and the responses to be
instituted by all parties for the duration of the incident.
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All amendments to this section will be issued by the National Competent Authority (NCA)
in the form of new pages, which are to replace the pages requiring amendment. The holders
of each copy of this plan, as named in the Distribution List at the front of the NOSCP, will
receive a copy of all new pages that are issued from time to time. The amendments are
highlighted by a vertical line in the left hand margin.

Holders of the NOSCP are to advise the NCA of any changes of telephone numbers,
organisational details or any other relevant information immediately that it comes to their

attention.

Upon receipt of an amendment letter from the NCA, the recipient is to verify its
completeness and update the copy of the plan accordingly. After completing this update,
the recipient is required to return the tear-off slip, that will accompany the amendment, to
the NCA by mail.
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B.4 REPORTING OF INLAND OIL SPILLS

B.4.1 Tier 1 spill incidents

Tier 1 oil spill incidents cover relatively small spills that may result quite frequently from
operational procedures or accidents, the majority of which typically do not pose a
significant threat to local socio-economic and/or environmental resources. Such incidents
would include, for example, a rail or road tanker accident with light oil spilling onto the soil
in an unpopulated area, or a contained spillage at a storage depot (e.g. due to a valve
malfunction). It is expected that resources (materials, equipment, personnel) will be
available in the vicinity to respond effectively and easily to the incident.

B.4.1.1 Action by the operator responsible for the oil spill

A Tier 1 spill should be reported by the organisation responsible for the spill to the NCA
and the Senior Divisional Officer in whose area of jurisdiction the incident occurred (see
Section C.1 in the Data Directory for contact details) at the earliest opportunity following
the incident — although it is likely that the incident may first be reported to the local fire
brigade, for example, in the case of a road tanker accident. This initial report should be
telephonic and should include, as a minimum, information on the following:

o  Name, affiliation and contact details of the person reporting the spill;
o  Date and time of spill;

o  Volume and type of oil spilled;

o  Source and reason for the oil spill;

o  Description of environment into which the oil has spilled;

o Potential threat to any local resources; and

o  Response actions being taken.

Following the initial telephonic report to the NCA, the official Oil Spill Report (OSROOI,
contained in Section C.4 of the Data Directory) must be completed in full and submitted
to the NCA by means of fax or email (See Section C.1 in the Data Directory for contact
details) within 24 hours of the spill occurring. The NCA and Senior Divisional Officer must
be kept informed of progress should the situation escalate or should additional response
measures be required.

The report OSR 000 (contained in Section C.3 of the Data Directory) must be completed
in the case of oil spills reported to the NCA by members of the public or, for example, a
local authority. This will apply to incidents where the party responsible for the oil spill is
either unknown or has failed to report the incident.
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B.4.1.2 Action by the NCA

The NCA must acknowledge, in writing, receipt of the Oil Spill Report (OSROOI) in the
space provided on the report form. This acknowledgement must be directed to the party
who submitted the incident report. The report should be distributed to the following
authorities:

o  Ministry of Mines, Water Resource, and Power (MINMEE),

o  Ministry of Livestock, Fisheries and Animal Husbandry (MINEPIA),
o  Ministry of Territorial Administration and Decentralization (MINATD),
o  Other Authorities, at the discretion of the NCA

If the spill warrants it, the NCA shall despatch an official to assess the situation in the field
to ensure that the response actions are commensurate with the level of risk posed by the oil
spill and that the actions taken are serving to reduce the potential impact on socio-
economic and environmental resources.

The NCA must enter the information contained in the Oil Spill Report (OSROO0I), together
with any other relevant information, into the National Oil Spill Database to be created and

managed by the NCA.
B.4.2  Tier 2 and Tier 3 spill incidents

Tier 2 and 3 oil spill incidents are typically larger in volume than Tier 1 incidents, as
described above, and pose a more significant threat to the country’s socio-economic and
environmental resources. An example of an incident that could fall into the Tier 2 or 3
category could be a spill resulting from the rupture of the Chad-Cameroon pipeline, where
such failure leads to the drainage of a large volume of crude oil into a major river system.

In the case of large oil spills, the resources available in the vicinity of the spill may be
insufficient to adequately respond to the scale of the incident. Under these circumstances,
additional equipment and material stocks available within the region would, therefore, need
to be sourced in order to respond to the incident. Within Cameroon, such oil spill response
resources are held by a limited number of operators (mainly COTCO) — the details of which
are listed in sections C.1 and C.2 of the Data Directory.

B.4.2.1 Action by operator responsible for the oil spill

A Tier 2 or 3 incident should be reported to the local fire brigade and Senior Divisional
Officer in whose area of jurisdiction the incident occurs. Thereafter, the NCA must be
informed of the situation using the reporting procedures described for Tier 1 incidents
(Section B.4.1.1). A situation update outlining the development of the oil spill incident,
the actions taken, the effectiveness of these actions and the actual or potential impact of
the oil on the environment should be submitted to the NCA every 24 hours (or at other
intervals agreed to by the NCA) using the Oil Spill Report, OSROOI.
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Within one week following the termination of the oil spill response activities, the Oil Spill
Response/Clean-up Review Report, OSRO02 (contained in Section C.5 of the Data Directory)
should be submitted to the NCA. This report, which provides an overview of the oil spill
and response activities, must also contain proposed terms of reference for a post-spill audit
that will need to be conducted in order to establish the socio-economic and environmental
impacts caused by the oil spill. Once the terms of reference have been approved by the
NCA, the audit must be undertaken by a competent institution (see guidelines for post-spill
audits presented in Section C.6 of the Data Directory). An interim audit report, containing
the results and conclusions of the assessment, must be submitted within six months of the
termination of the oil spill response, and the final audit report (modified where necessary
following its review) must be submitted within three months of the NCA’s review of the
draft report.

B.4.2.2 Action by the NCA and other Authorities

Immediate response to the incident will be taken by the local fire brigade under the
command of the office of the National Corps of Firefighters (if in close proximity to the
spill). Alternatively, immediate intervention at the national level of response, will be
directed through the office of the local Senior Divisional Officer.

The NCA must acknowledge receipt of the oil spill report in writing in the space provided
on the Oil Spill Report, OSRO01. This acknowledgement must be directed to the operator or
party who has submitted the report. The NCA must enter the information contained in the
report, together with any other relevant information, into the National Oil Spill Database
to be created and managed by the NCA.

The NCA must forward the Oil Spill Report, OSROOI, to other authorities recognised as
having an interest in the incident or a responsibility to intervene. These authorities would
include, but would not necessarily be limited to, the following:

The office of the Governor within whose province the spill has occurred;
Ministry of Defense (MINDEF) — National Corps of Fire Fighters;
Ministry of Transports (MINT) — Department of Terrestrial Transportation;
Ministry of Mines, Water Resources and Power (MINMEE);

Ministry of Territorial Administration and Decentralization (MINATD);
Ministry of Communication (MINCOM);

Ministry of Livestock, fisheries, and Animal Husbandry (MINEPIA);
Ministry of Scientific and Technical Research (MINREST);

Ministry of Public Health (MINSANTE);

Ministry of Justice (MINJUSTICE);

Ministry of Finance and Budget (MINFIB);

Secretary of Defense (SED);

General Delegation For National Security (DGSN); and

SNH.
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In a major oil spill situation, the National Incident Command Team (NICT) will mobilize to
direct the co-ordination of activities related to the oil spill. The Incident Commander will
be a representative of the National Corps of Fire Fighters. The activities of the NICT might
include:

o  Co-ordination of inter-Ministerial activities relating to the oil spill response;

o Liaison with the party responsible for the oil spill, their insurers and legal
representatives;

o  Facilitation of the needs for local labour to assist with clean-up operations;

o  Facilitation for the import of equipment for responding to the spill (if required);

o  Facilitation of immigration clearance of foreign experts arriving to assist with response
activities (if required);

o  Facilitation of the use of State or local authority equipment for responding to the oil
spill;

o  Co-ordinate record-keeping for compensation claim purposes;

o  Co-ordinate claim procedures for costs incurred in responding to the spill or damage
suffered; and

o  Facilitate communications with local communities regarding the activities surrounding
the oil spill response operations and the impact on the communities, particularly
relating to health and safety.

The National Competent Authority will liaise with the body responsible for the spill and
maintain an overview of the situation. After an assessment of the situation has been carried
out, it may be deemed necessary to despatch an audit team to the affected areas to ensure
that the national interests are not being unduly compromised by the oil spill and response
activities — a function not to be mistaken with the post-spill audit. This audit team will
report back to the National Competent Authority.

The NCA shall maintain an up-to-date record of the incident, including details of the
actions taken by the operator responsible for the spill as well as any other organisation
involved in the response operation. Information on apparent impacts on affected socio-
economic and environmental resources shall be accurately recorded (Note: this information
may be required to substantiate claims lodged by the government of Cameroon or any other
parties for loss or damage incurred as a result of the spill or for recovery of clean-up costs).

Upon termination of the response operations, the NCA shall review the proposed terms of
reference for the post-spill audit. In this regard, the NCA shall consult with other Ministries
and institutions to ensure that the audit will cover the full scope of potential socio-
economic and environmental impacts. The NCA shall also review the draft and final post-
spill audit reports and identify any failings in the response actions that were taken, so that
improvements can be effected in future. Where necessary, the findings of the audit shall be
incorporated into future revisions of the NOSCP.
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Table B.5.1 summarizes the response actions to be undertaken by the various parties in the

event of Tier 2 and 3 incidents.

Table B.5.1: Actions to be instituted by the NICT, NCA and other government authorities in a
Tier 2 and 3 oil spill situation.

Response by Cameroon Government

Responsible Operators and Authority

1. Receive first notification of the Tier 2 or 3 | National Corps of Firefighters (immediate
spill notification);
Receive written notification - Oil Spill Report | MINEF (written notification)
OSROO1
2. Alert National Incident Command Team and | National Incident Command Team (NICT):
establish if the incident warrants a full =  MINDEF - National Corps of Fire
response involving other authorities; i.e. Fighters
socio-economic or environmental resources =  Ministry of Environment and Forests
are threatened, clean-up action is required. (MINEF)
*  Ministry of Communications
(MINCOM)
=  Ministry of Territorial Administration
and Decentralization (MINATD)
(a) If full response is not warranted then:
3. Distribute Oil Spill Report (OSR001) to the | MINEF
following:
= MINATD
= MINMEE
=  MINEPIA
= SNH
»  other selected members of the NOSR-SC
4. Dispatch an observer/audit team to the site to | Observer team may include representatives
observe oil spill response activities and clean- | from MINEF, MINMEE MINEPIA, and
up actions. others.
5. Receive and review operator’s Oil Spill | MINEF
Review Incident Report (OSR002).
6. Receive and review Terms of Reference for | MINEF
Post-Spill Audit.
7. Review and accept Post-Spill Audit Report. MINEF
8. Debriefing session with the NOSR-SC. NICT

(b) If full response is warranted (i.e. Tier 3 or socio-economic or environmental resources
are threatened, clean-up action is required):

3. Assemble National Incident Command Team

and establish National Command Centre.

National Incident Command Team (NICT):
=  MINDEEF: National Corps of Fire

Fighters

*  Ministry of Environment and Forests
(MINEF)

*  Ministry of Communications
(MINCOM)

=  Ministry of Territorial Administration
and Decentralization (MINATD)

4. Coordinate communication with all relevant | MINEF to contact NOSR-SC, MINMEE,
Government Departments and institutions. MINEPIA, SNH and others.

5. Coordinate communications with affected =  MINCOM to communicate with
communities, the public, media and media, general public and
neighbouring countries if required. neighbouring countries (if necessary)
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Response by Cameroon Government Responsible Operators and Authority
=  MINATD through the Provincial
Governors Office, to communicate
with local communities.

6. Dispatch an observer team to the site to | Observer team may include representatives
observe oil spill response activities and clean- | from MINEF, MINMEE MINEPIA, and
up actions, if any. others.

7. Facilitate implementation of operators’ Oil | National Corps of Fire Fighters, as the
Spill Response Plan (e.g. assist with customs | Incident Commander, will facilitate this
and immigration clearances) if required. through Customs (Ministry of Finance) and

Immigration (Department General
delegation for National Security).

8. Receive Spill Report Updates (Report form | MINEF responsible for documentation
OSROO1). control, filing and database entry.

9. Coordinate Government resources for oil spill | National Corps of Fire Fighters to
response if assistance is requested by the | coordinate use of equipment and personnel
operator (emphasis on human safety). that may be required to assist with the oil

spill response.
= Record expenses for the following items:
- Equipment used for response
—  Personnel deployed for response

10. Coordinate Government resources for oil spill | MINATD with the Provincial Governors’
clean-up actions if assistance is requested by | Office to coordinate this. Take over control
the operator (See Section B.5). from National Corps of Firefighters.

=  Record expenses for the following items:
- Equipment used for clean-up
—  Personnel deployed for clean-up
- Accommodation costs
—  Travel costs
— Material costs

11. Keep the National Oil Spill Response | NICT through MINEF
Standing Committee up-to-date on incident.

12. Receive and review operator’s QOil Spill | MINEF
Response/Clean-up Review Report
(OSR002).

13. If necessary, dispatch an audit team to the | MINEF, MINEPIA, MINMEE, MINFIB,
site to assess possible socio-economic and | MINJUSTICE
environmental damage and collect relevant
data to facilitate possible compensation
claims.

14. Investigate disposal options for oily waste if | MINEF, MINMEE
necessary.

15. Receive and review Terms of Reference for | MINEF
Post-Spill Audit (Tier 2 and 3).

16. Review and accept Post-Spill Audit Report. MINEF

17. Debriefing session with the NOSR-SC. NICT

18. Record keeping of all equipment and | All departments involved in response and
resources deployed by the Government of | clean-up actions. Compensation claims to be
Cameroon and expenses incurred. coordinated by MINFIB.
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B.5

RESPONDING TO OIL SPILLS ON LAND

B.5.1

This Section outlines generic response actions that might be required in dealing with an oil
spill from the identified risk sources.

Priorities for both containment and clean-up are indicated in Table B.5.2 by means of the
words high, medium and low. Priorities are established on the grounds of:

e  important inland socio-economic and environmental features;
o  vulnerability — i.e. the likelihood of oil stranding in particular areas;

o  environmental sensitivity — areas where the potential environmental impact of an oil spill
would be high (e.g. in protected areas) are given a high priority, whereas non-sensitive
environments are given a lower priority; and

©  socio-economic importance — areas where socio-economic activities are located (e.g.
artisanal freshwater fisheries would be negatively impacted by an oil spill) are given a
high priority rating.

Specific instructions for the containment and clean-up of inland socio-economic and
environmental features are provided in Table B.5.2, and are listed according to the four
identified oil spill situations described in Sections B.5.1 to B.5.4. It should be noted that
the prescribed containment and clean-up measures are based on available information
pertaining to the current situation regarding the inland environment and the availability of
oil spill response resources. Should this situation change in future, different approaches to
oil spill response may need to be adopted. This highlights the need for the NOSCP to be
regularly reviewed and amended where necessary based, for example, on the information
derived from post-spill audits that are conducted.

Road or rail tanker accident on land

Light fuel oils, such as petrol and diesel, are delivered from the SONARA refinery in Limbe
and the oil terminal in the Port of Douala to various SCDP storage depots and commercial
and retail inland sites by both rail and road tankers (see Sections A.2.9 and A.2.10). In the
course of fuel transportation, accidents can occur, resulting in spillage of differing amounts
of product. It is the responsibility of the operator of the road or rail tanker to initiate an
appropriate response and to call on the assistance of local authorities if necessary. In the
case of an incident, the following response actions need to be taken, where there is no risk
of oil reaching a surface water resource (this situation is dealt with in Section B.5.2):

o  Ensure the safety (from fire or explosion) of personnel and the public in the vicinity of
the spill site;
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o Attempt to stop the flow of product, using any safe and practical means to do so — for
example, using a wooden plug to seal small punctures in the tank;

o  Determine the location of particularly sensitive environments in the proximity of the
spill and ensure that priority action is taken to direct the spill away from such areas.
For example, prevent the flow of oil into drains, streams and rivers.

o Block any drains in the area, into which the spilled oil could flow, using sand-filled
plastic bags or any other appropriate means;

o  Divert free-flowing oil away from sensitive areas (such as streams or rivers) to a less
sensitive area by digging trenches or building earth barriers;

o  Contain free oil using sand bags, earth structures, trenches, sorbents or other barriers;

o  Collect free product from contained areas using either pumps, skimmers or sorbents
(where smaller quantities are involved); and

o  After removal of the free product, treat any contaminated soil and other material,
applying the options described in Section A.5.2.2 and B.6.

In recovering the damaged road or rail tanker, the following factors must be considered:

o  Bulk tank cars that need lifting or righting must have their liquid cargoes transferred
prior to the lifting operation. The cargoes are not to be discharged to the environment
before righting.

o If it is not possible to gain access to the cargo through the bottom valves or manholes
without spilling product, then a hole should be cut in the shell in order to pump out
the cargo. The hole should not be ground (due to fire hazard) but should be cut using a
hydraulic or air-powered hole saw, which is a cup-shaped toothed cutter that fits into a
drill. A slow speed should be used, together with a water coolant.

B.5.2  Road or rail tanker accident on a bridge or close to a river

Should a road or rail tanker carrying light fuel oils, such as petrol or diesel, sustain damage
on a bridge or close to a river or stream into which oil could flow, then the following course
of action should followed:

o  Ensure the safety (from fire or explosion) of personnel and the public in the vicinity of
the spill site;

o Attempt to stop the flow of product, using any safe and practical means to do — for
example, using a wooden plug to seal small punctures in the tank;

o  Where appropriate, prevent the flow of oil into the river and contain it by erecting
barriers of earth or other materials;

o  Collect free product from containment areas using pumps, skimmers or sorbents;

o  Where oil has entered a stream or river it should ideally be contained (see
Section A.5.2.1) as close to the spill site as possible to prevent the downstream spread
of pollutants — an intervention that is particularly important, for example, where

Date: September 2004 INLAND
Section B: Operational Plan
Page B 13 of 21




Revision: 0
Cameroon

National QOil Spill Contingency Plan

communities use the water for drinking purposes. However, this will not often be
possible in practice due to the lightness of the oil and the generally unfavourable
conditions for product containment and recovery. The light oils will evaporate and
disperse naturally, particularly under turbulent, high-flow conditions.

Where persistent oils are spilled, cut and remove, for proper disposal, any oiled
vegetation along the river banks.

In recovering the damaged road or rail tanker, the guidelines outlined in Section B.5.1
should be followed.

B.5.3

Spillage at distribution depot or other commercial storage facility

Tank leaks or ruptures, tank overfills and valve failures are some of the causes of oil

spillages at fuel storage installations. The majority of the larger tank facilities (e.g. SCDP

installations) are enclosed in bund areas, which are designed to contain any oil spilled from

the

tanks. In this respect, the bund structures are usually effective, except under

catastrophic circumstances. However, smaller fuel storage facilities may not be bunded,

resulting in the escape of spilled oil, thereby increasing the risk to the environment — which,

in most cases is of a largely industrial character.

In the case of spills at depots and storage facilities, the following course of action should be

followed:

Ensure the safety (from fire or explosion) of personnel and the public in the vicinity of
the spill site. Ensure the readiness of fire-fighting equipment at the facility;

o Attempt to stop the flow of product, using a safe and practical means to do - for
example, by closing opened valves, halting the tank filling operation, etc.;

o If the oil has spilled into a bunded area, ensure that any discharge valves (e.g. for
draining rainwater accumulation) are closed and that the bund has not been breached
at any point. Recover oil from bunded area using pumps, skimmers or sorbents. If the
floor of the bund is unsealed, landfarm contaminated soil;

o If oil escapes from bunded area, or where no bund exists, then:

o Divert free-flowing oil away from sensitive areas (such as streams, stormwater
drains, manholes, etc.) to a less sensitive environment by digging trenches or
building earth barriers;

0 Attempt to contain the flow of oil by means of sand bags, trenches, earth
structures, sorbents or other materials;

Block any drains in the area, for example, using sand-filled plastic bags;

0  Collect free product from contained areas using pumps, skimmers or sorbents; ad
After removal of the entire free product, any contaminated soil and other
contaminated material is to be treated using the options described in
Sections A.5.2.2 and B.6.
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B.5.4  Crude oil pipeline spill on land or at a river crossing

The Cameroon section of the pipeline conveying crude oil from southern Chad to the
Cameroon coast at Kribi, is owned and managed by the Cameroon Oil Transportation
Company (COTCO) (see Sections A.2.2 to A.2.7). Other oil pipelines (existing, planned)
are (will be) operated by other parties. The response to any oil spillage from pipelines in
inland areas, whether the spillage takes place on land or in any of the rivers, is the
responsibility of the operators.

In order to effectively respond to an oil spill from the Chad-Cameroon pipeline, COTCO
has developed a General Oil Spill Response Plan, which details the overall co-ordination of
a response to an oil spill associated with construction and operation of the pipeline and
associated infrastructure. This document serves as a general framework and reference
document for six Area-Specific Spill Response Plans. These Spill Response Plans provide
guidance for emergency response procedures for oil spills from operations associated with
the pipeline, as well as area-specific information needed for initial response.

The Spill Response Plans make provision for COTCO to report any such spillage to Local
Authorities, Local Community Co-ordinators and appropriate government agencies and the
Pipeline Steering and Monitoring Committee.

In the event of a Tier 2 spill, the COTCO Operations Manager is identified in the Plans as
the person within COTCO who will fill the role of Incident Commander during a spill
situation and will be responsible for all activities relating to the spill. A Government Liaison
and Permitting advisor, as well as a Public Affairs Advisor will assist the Incident
Commander in communicating with government agencies. These provisions should be
expanded to meet the requirements outlined in Section B.4.

The area-specific plans outline the oil spill response options that COTCO has available for
cleaning up any oil spillages from their facilities and spells out the actions that COTCO
personnel need to take in responding to an oil spill. COTCO has established stockpiles of
oil spill response equipment at various locations within the country for use in the event of
an oil spill from their facilities. A list of the equipment appears in Section C.2, the Data
Directory. The area-specific plans also state that they will be revised, if necessary, to be
consistent with the NOSCP once it has been finalised. It can, therefore, be expected that all
oil spill response activities adopted by COTCO will comply with the strategy presented in
the NOSCP.

Although reference is made above to the COTCO oil spill plans, it is the responsibility of
other pipeline operators to prepare similar plans, aligned with the strategies, etc. presented

in the NOSCP.
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B.6 WASTE DISPOSAL

As indicated in Section A.5.2.1 and A.5.2.2, dedicated hazardous waste sites, suitable for
the disposal of large quantities of oily waste, are not available in Cameroon. Therefore,
decisions regarding the final disposal of oily waste, which might be collected following an
oil spill, need to take the current situation into account. The main concern regarding the
disposal of oily waste is the potential for hydrocarbon contamination of ground- and surface
water resources. Clearly, expert advice will need to be sought in this regard, particularly to
ensure that the initial environmental impacts of oiling are not compounded by secondary
environmental impacts; e.g. relating to human health.

Once large quantities of oily waste have been collected, options for disposal include the
following:

o  Stabilization with lime: This approach can be used in the case of oily soil that does not
contain large amounts of organic matter. An inorganic substance such as quicklime
may be added to bind the material, thus forming an inert product that does not easily
permit leaching of pollutant compounds. This enables the waste to be used for such
purposes as road foundation or land reclamation. The stabilized product may also be
disposed of under conditions that are less stringent than in the case of unstabilized
material. Stabilization with lime is an option that should be implemented under the
advice of experts in the fields of ground- and surface water contamination.

o  Co-disposal with municipal waste: Lightly oiled material may be co-disposed on top of
a layer of municipal waste of at least 1,5 metres thick. However, due to the current lack
of municipal waste sites in the proximity of the coastline, this is not considered a
feasible option.

o  Burning: The direct burning of uncontained oily debris is not recommended, except in
very remote areas, since it causes atmospheric pollution that can result in a suite of
environmental impacts. However, these problems can be overcome through the use of a
suitable incinerator. Portable incinerators, such as rotary kilns and open-hearth types
are most suitable. Incineration, using this type of equipment, if portable units can be
imported and deployed locally, is considered to be a feasible option for waste disposal.

o  Biodegradation or landfarming: This involves the breakdown of the oil by either
natural or introduced micro-organisms under enhanced conditions. This is considered
to be one of the most suitable options for disposal of oily debris in Cameroon. Land
space is generally available in areas that could experience oiling and the climate is
conducive to rapid degradation of oil. Expert advice should be sought in establishing a
landfarm; however, the following basic principles apply:

0 Leaching and contamination of groundwater resources must be avoided. This can
be done by lining the landfarm area with an impervious material such as an
HDPE liner. An open flat area is required onto which to place the liner;
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In most cases, unless rapid degradation is required, it is unnecessary to introduce
foreign bacterial or fungal strains. If foreign strains are introduced, this must be
done under expert advice;

The soil should not be saturated with oil. If this is the case initially, fresh soil
should be added to the contaminated material to reduce the oil:sand ratio. As a
rough indication, free oil should not emerge when the contaminated soil is
squeezed manually;

In its simplest form, landfarming involves the stimulation of naturally-occurring
micro-organisms to degrade the oil. To do this, the bacteria require a nutrient
stimulus, which can be achieved through the addition of one handful of mono-
ammonium phosphate to one cubic metre of oily material. The bacteria require
moisture and oxygen to function optimally. It is, therefore, necessary to keep the
soil moist, which will be achieved locally through rainfall and high humidity
levels. The oily material should be laid out to a thickness of no more than 400
cm. This permits the material to be rotovated periodically to maintain high
oxygen levels. The pH of the soil should be maintained between 6.5 and 7.5 and
adjusted through the addition of lime if necessary;

A more sophisticated approach may be adopted if the rate of biodegradation
needs to be optimized;

Monitoring of the hydrocarbon levels within the landfarm must be undertaken
to determine when the desired end-point of the breakdown of the pollutant has
been reached.

Biodegradation, incineration (if suitable equipment can be made available) and stabilization

with lime are considered to be the most feasible options for the disposal of oily waste in

Cameroon.
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B.7 GUIDELINES FOR MONITORING AND RECORD-
KEEPING FOR COMPENSATION CLAIMS

Economic loss and impacts on community livelihoods can result from an oil spill, and high
costs can also be incurred in responding to major spills. To ensure the maximum degree of
success in obtaining compensation for damages suffered and costs incurred, it is essential
that claims should be properly presented and should contain sufficient detail and
justification for the claim that is made. In preparing a claim, the following needs to be
taken into account:

o  Each claim should contain the following basic information:
o0 Name and contact details of claimant;

The identity of the party responsible for the oil spill;

The date, place and specific details of the incident;

The type of damage for which compensation is being claimed;

O O O o

The actions taken for which compensation is sought in order to cover incurred
costs; and

0 The amount of compensation claimed.

o  Claims should be submitted as soon as possible after an incident or damages/costs are
incurred

o  Claims should be made in writing, detailing the damage (also in monetary terms) on
the basis of facts. Each item of a claim must be substantiated with supporting
documentation, such as worksheets, explanatory notes, accounts, photographs and an
invoice. It is, therefore, essential that affected parties, in particular the NCA, maintain
accurate and comprehensive records of all activities that take place in connection with
the oil spill response — including records of all labour, equipment, materials and
consumables used.

o  Claims for consequential loss (e.g. a community’s loss of earnings due to exclusion from a
polluted area) should similarly be backed up with detailed descriptions and evidence of
the loss suffered.

o The post-spill audit should be used as a primary source document for providing
supporting evidence when lodging a claim for socio-economic and environmental loss
and damage.

In the event of a major oil spill, which results in damage and costs, the NCA must
coordinate the claims submission procedure — both with respect to the collation of claims
and the submission thereof to the liable party and/or the party’s insurers.

Date: September 2004 INLAND
Section B: Operational Plan
Page B 21 of 21




Revision: 0
Cameroon
National Oil Spill Contingency Plan

SECTION C:

DATA DIRECTORY




Revision: 0
Cameroon
National Oil Spill Contingency Plan

Contents

C.1 CONTACT DETAILS OF ALL KEY ROLE PLAYERS .............cc...... 3

C.2 LIST OF FACILITIES (MATERIALS AND EQUIPMENT)
AVAILABLE FOR USE IN THE EVENT OF AN OIL SPILL

REP O R T et aaeas 13
C.2.1 COTCO Oil Spill Response Equipment for Tier 1...............ccccceevviiiiieniiann.n. 13
C.2.1.1 MaAINTENANCE ATMBA 2 ..ceeeieieieee e e et e e et e e e e e e e e e e e e eaeeeseaas 13
C.2.1.2 MaINtENANCE ATNBA 3 . .eeeiiiiii ettt e e e e e s e e e e e e s eaaeeseaas 14
C.2.1.3 MaiNtENANCE ATEA 4 ......cooeeeeeee et e e e e 15
C.2.2 COTCO Oil Spill Response Equipment for Tier 2............ccccccocvevvviiniiennanenn. 16
C.2.3  Communications EQUIpMENt .................cccccoiiiiiiiiiiiiiiiiiiiiiccec e 19
C.2.3.1 MaAINTENANCE ATNBA 2 ...coveieiiteeeeeee et e e e et e e e e e e e e s e eaaeeseaas 19
C.2.3.2 MaiNtBNANCE ATBA 3 ... ittt e e s e s e e e rab e 20
C.2.3.3 MaiNtENANCE ATEA 4 ..ot s e 20
C.3 OIL SPILL REPORT : OSROOO ......cooiuinieieiiiiiieeiiieeeeeeaeienenes 21
C.4 OIL SPILL REPORT : OSROOL ......ouuiiiniiieinininrieeeieeeeieeseeenee. 24
C.5 OIL SPILL RESPONSE/CLEAN-UP REVIEW REPORT :
(@ 3 20 L0 5/ 27
C.6 GUIDELINES FOR INCIDENT REVIEW AND POST-SPILL
BN ) (6 30
Date: September 2004 INLAND

Section C: Data Directory
Page C 2 of 31




Revision: 0
Cameroon

National QOil Spill Contingency Plan

C.1 CONTACT DETAILS OF ALL KEY ROLE PLAYERS

Position Name Telephone Postal Comments
Fax Address
Mobile
E-mail
Ministry of Environment and Forestry / Permanent Secretariat for the Environment
Permanent Pr. TCHALA ABINA T:222 69 09 PO Box
Secretary Francois F: 22212 25 Yaounde
M: 785 83 26
Chief of the Dr EFENDENE T: 222 69 09 PO Box
Brigade for Blaise. F: 22212 25 Yaounde
Environmental M: 998 53 51
Inquiries and E: fendene@gcnet.cm
Inspections
Ministry of Defence
1. National Navy
National Navy Vice Admiral T:222 3016 P.0.Box 11923 In case E. V.
Commander N'GOUAH N'GALLY | F: 2223043 Yaoundé ZOGO FOUDA
C.E.M.M. M: 989 49 98 Abraham; Porte
Fanion V.A.
CEMM: 999 57 55
Navy commander | C. V. OYONO T: 343 3565 PO Box 4951
of Douala station | MVENG F: 3432213 Douala
(COMBAND) M: 960 16 18
Douala Centre of | C.V. TINKEU T: 342 68 50 (24h / 24h) PO Box 4951
information Co- NGATCHOU T:343 82 35 (B) Douala
ordination and M: 739 20 77 / 954 50 50
Operations —
Commander
2. National Corps of Fire Fighters
Commander Brigadier General T: 223 39 34/223 55 93 PO Box 6863
BABA SOULEY M: 770 12 52 Yaounde
Chief of the Captain GARKA T: 223 55 93/223 99 08 PO Box 6863
Service of GARKA M: 995 38 76/789 12 76 Yaounde
Operations E: garka@yahoo.fr
Yaounde Centre T:18 PO Box 6863
of information Co- M: 118 Yaounde
ordination and
Operations
3. Secretariat of State in charge of National Gendarmerie
Secretary of State | Mr. Rémy ZE MEKA | T: 22329 79 PO Box
F: 222 39 98 Yaounde
Ministry of Territorial Administration and Decentralization
Direction of Civil Dr NANA Jean T: 221 46 06 PO Box
Protection Pierre M: 996 10 50 Yaounde
Director
Direction of Civil Mr. MBEDY Jacques | T: 221 46 07 PO Box
Protection Deputy Director Yaounde
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Position Name Telephone Postal Comments
Fax Address
Mobile
E-mail
Dr. ENOUMBA Henri | T: 221 46 07 PO Box
Claude M: 993 65 85 Yaounde
E:hcenoumba@yahoo.fr
Ministry of Communication
Minister Pr. FAME NDONGO | T:223 39 74/222 31 55 PO Box
Jacques Yaounde
Director of Public | Mr. KAMGANG T: 223 02 86 PO Box
Communication Jacques M: 953 63 75 Yaounde
Ministry Name Telephone Postal address | Comments
Position Fax
Mobile
E-mail
Other Relevant National Authorities
Ministry of Mines, Mr ABESSOLO T: 2223970 PO Box
Water Resources, Adolphe F: 2223970 Yaounde
and Power Director of Mines M: 991 15 82
(MINMEE) Mr. NGASSA T: 22239 70 PO Box
Célestin F: 2223970 Yaounde
M: 963 78 19/993 18
63
E: ngaroza@yahoo.fr
Ministry of Livestock, | Dr Baba T:231 60 49 PO Box For updating, M.
Fisheries, and Animal | MALLOUM O. F: 2313048 Yaounde Mohamadou
Husbandry Director of Fisheries Nasrou
(MINEPIA) T:2223311
M: 763 48 42
Ministry of Transports | Mr EKOUMOU T:3428956/342 43 PO Box
(MINTRANS) Dieudonné 82 Douala
1. Merchant Navy Director F: 342 89 56
Department
Ministry of Transports | Dr YOUMBA Josué | T: 222 05 47/222 41 15 | PO Box
(MINTRANS) Director F: 22241 15 Yaounde
2. Department of
Terrestrial
Transportation
Ministry of Finance Mr. GONI MAL Adji | T: 342 7080/340 76 74 | PO Box
and Budget Director of Customs | F: 342 32 02 Douala
(MINFIB - Customs) | vr NGALLE T: 342 70 80/340 76 74 | PO Box To be confirmed
(Information & F: 342 3202 Douala as the right
Communication) M: 989 05 32 contact
Ministry of Justice Mr. AHMADOU ALI | T:222 2154 PO Box The right contact
(MINJUSTICE) Minister of State F: 223 00 05 Yaounde still to be
determined
Ministry of Public Mr. OLANGUENA T: 222 35 25/222 02 33 | PO Box The right contact
Health AWONO Urbain F: 222 35 25/222 02 33 | Yaounde still to be
(MINSANTE) Minister determined
Ministry of Scientific Mr. PEREVET T:222 1334 PO Box The right contact
and Technical Zacharie F: 222 13 36 Yaounde still to be
Recearch Minister determined
Date: September 2004 INLAND
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National QOil Spill Contingency Plan

Ministry Name Telephone Postal address | Comments
Position Fax
Mobile
E-mail
(MINREST)
General Delegation Mme MBASSI née | T:2201117/221 28 84
for National Security LELE F: 221 00 69
(DGSN - Border Director ofBorder
Police) Police
National Institutions
Hydrocarbons BROH NDUM T:220 19 10/221 04 30 | PO Box 955
National Corporation | Augustine /220 98 60 Yaounde
(SNH) / Pipeline Permanent F: 220 46 51
Steering & Monitoring | Secretary M: 750 64 72
Committee (CPSP)
SONARA Mr. TAKERE T: 342 38 15/333 22 38 | PO Box 365
Derrick F: 342 34 44 Limbe
Director, Risks
Mr. TONYE MBOG | T: 342 38 15/333 22 38 | PO Box 365
Eric F:34234 44 Limbe
Chief, Environment M:
SCDP Dr NGUINI EFFA T:340 37 39/342 09 63 | PO Box 2271
Jean Baptiste (D) Douala
General Manager F: 340 47 96
M: 770 32 58
LIMBOURG Jean T: 340 27 77/342 01 PO Box 2271
Paul 87(D) Douala
Deputy General F: 340 47 96
Manager M: 770 92 94
VOILLARD Marc T: 340 21 98/343 10 65 | PO Box 2271
Deputy Exploitation | (D) Douala
Director F: 340 47 96
M: 770 92 95
Autonomous Port of Mr SIEWE Siyam T:223 3554 PO Box
Douala General Manager F: 222 34 56 Douala
CAMRAIL Mrs. NDOUGSA T: 340 91 89/340 7159 | PO Box
Division of Health, MBANG Héléne-M | F: 340 8252 Douala
Safety, & Manager
Environment

Relevant International National Authorities (e.g. Equatorial Guinea, Nigeria, Chad )
Country | Name Telephone Postal Comment
Position Fax address S
Mobile
E-mail
Equatorial | Ministry of Mines and Energy | T: 240-935 67 Malabo
Guinea F: 240-933 5
Petroleum National T:240-764 80/ 944 84 Malabo
Company (GE Petrol)
Ministry of transport and T: 240-1-262 23 98
communication 240-93313/92515
Date: September 2004 INLAND
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Relevant International National Authorities (e.g. Equatorial Guinea, Nigeria, Chad )
Country | Name Telephone Postal Comment
Position Fax address S
Mobile
E-mail
Nigeria Hon. Minister of Petroleum. T: 234-1-262 23 98 Shehu
Federal Ministry of 01-320 04 40-9 Shagari Way
Petroleum Resources Abudja
Federal Secretariate Phase |
Federal Ministry of T:234-9 23474 95/523 49 31 Lagos
Environment F: 234-9 523 49 31
National Maritime Authority T:234-1 58048 00 /545 19 43 41 Burma
F: 234-1 545 07 22 /545 19 44 Road, Apapa
— Lagos
Chad Mr. YOUSSOUF Abassallah | T: 235-52 38 50 P.O. Box 94
Ministry of Petroleum, Mines | F: 235-52 25 65 N’jamena
and energy
Petroleum Affairs Manager T: 235-52 38 50
F: 235-52 25 65
Gabon Ministry of Transport and T:241-039384 /77 43 82 PO Box 803
Maritime Affairs 241-7258 05/72 15 87 Libreville -
F: 241-72 00 42 Gabon
Direction Générale de la T:241-7453 07 /76 01 85
Marine Marchande F:241-76 06 60/ 74 66 55
Littoral Province
Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. GOUNOUKO T:342 63 71 (B) For updating
HAOUNAYE 342 46 00 (Sec) Douala Mr KAMENI
342 80 08 (D) Nestor
M: 997 92 55 MINAT/DOT/CCC
Wouri Senior Mr. NDONGO T: 342 44 56 (B) 2230263 /735 41
Divisional Officer | NDONGO 34224 70 (B) Douala 69
M: 778 93 07 / 993 72 46
Some Provincial offices of Ministries
MINEF Mr. EBEN ABAIA T: 342 63 36/343 05 09
Provincial Samuel F: 342 91 46/342 74 00 Douala
delegate M: 952 65 19
MINEPIA Dr TCHOUBIA T: 342 11 13/342 00 10 PO Box 721
Provincial Antoine M: 991 63 94 Douala
delegate
MINMEE Mr. SAMBA T: 342 93 56 Douala
Provincial Dieudonné M: 959 06 88
delegate
MINCOM Mr. NANGA T:342 36 30/342 35 77 Douala
Provincial ABANDA Jean P M: 959 06 88
delegate

Date: September 2004
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Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Local ports and airports (For Customs, see MINFIB -- Ministries)
Douala T:3423630/3423577 PO Box 3131
International F: 342 37 58 Douala
Airport
Local fire departments, hospitals and police
Fire Fighters -- C. B. OWONO T: 347 26 04/342 52 52
Littoral & S-West NLEND M: 991 85 88 Douala
Headquarters-- Commander
Captain NSOGO T: 347 37 94/342 52 52
BOGLA Daniel M: 983 49 45 Douala

2" in Command

Local hotels and other services

Hotel Méridien T: 342 41 34/343 50 00 Douala

F: 342 35 07
Hobtel SAWA T: 342 44 41/342 08 24 Douala

F:342 3871
Hétel IBIS T: 342 58 00/342 58 17 Douala

F: 342 36 05
Hotel AKWA T:342 26 01 Douala
Palace F:342 74 16
Sanaga Maritime Division
Sanaga Maritime | Mr. ABAKAR T:346 41 48/41 15 Edea
Division Senior AHAMAT M: 987 65 43
Divisional Officer
MINEF Mr. MANGA Hilaire | T:346 44 11 Edea
Divisional M: 983 19 14
delegate
MINCOM Mme ZOGO T: 346 41 48 Edea
Divisional Suzanne M: 956 73 31
delegate
Local hotels and other services
Hostellerie de la T:346 48 86 /49 62 PO Box
Sanaga Edea
South West Province
Position Name Telephone Postal Comme
Division Fax address nts

Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. EJAKE MBONDA T:3322627/33224 84 Buea
Thomas

Fako Division - Limbe Mr. OKALIA BILAI T:3332221/3332417 Limbe
Senior Divisional Office Bernard
Some Provincial offices of Ministries
MINEF Mr. DJIBRILLA ASSALA | T: 3322577 Buea
Provincial delegate
MINEPIA Dr DJAO DAKSALA T:3322110 Buea
Provincial delegate M: 997 38 20
Date: September 2004 INLAND
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Position Name Telephone Postal Comme
Division Fax address nts
Mobile
E-mail
MINMEE Mr. John N. FONJI T:3332615/3332117 Buea
Provincial delegate 33326 29
Local fire departments, hospitals and police
Fire Fighters -- Littoral & C. B. OWONO NLEND T: 347 26 04/342 52 52 Douala
S-West Headquarters-- Commander M: 991 85 88
Captain NSOGO T: 347 37 94/342 52 52 Douala
BOGLA Daniel M: 983 49 45
2" in Command
Local hotels and other services
Atlantic Beach Hotel T:3332689/2332 Limbe
South Province
Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. ENOW T:2284948/36 66 /37 81 Ebolowa
ABRAMS EGBE
Ocean Division — Mr. MVONGO T:346 1196/ &2 31
Kribi Grégoire F: 346 11 96 Kribi
Senior Divisional M: 951 18 78
Officer
Some Divisional offices of Ministries
MINEF Mr. MEKEDJUE T: 228 44 48 Ebolowa
Provincial Delegate Dieudonnée
T Mr. AKOGO T:346 12 74 Kribi
Kribi Divisional MVOGO M: 990 51 81
Delegate Guillaume D
— Kribi divisional
MINEPIA Dr EBODE T: 346 12 53 Kribi offices would be
Kribi Divisional Sylvain Blaise M: 756 41 39 more useful than
delegate afar Provincial
MINMEE Mr. NGWA SHUH | M: 752 49 76 Kribi ones
Kribi Divisional John
delegate
MINCOM Mme BOBE T: 346 10 67
Kribi Divisional Liliane. F: 346 11 96 Kribi
delegate M: 954 17 49
Local fire departments, hospitals and police
Fire Fighters -- Commander T:347 26 04 / 342 52 52 PO Box Kribi will soon
Littoral & S-West M: 991 85 88 Douala have a National
Headquarters-- training center
with an
operational unit
Fire Brigade
Date: September 2004 INLAND
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Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Local hotels and other services
Hotel Palm Beach T: 346 14 47 Kribi
Plus M: 776 10 29
Hétel llomba Kribi
T:346 21 44 /346 17 44
Hotel Le Paradis T:346 1993/18 39 PO Box 232
F:346 1247 /14 38 Kribi
M: 968 85 67 /998 54 21/ 785
09 61
Hoétel Framotel T:346 1541/ 346 13 58 PO Box 355
F: 346 15 41 Kribi
M: 994 82 22 / 994 82 23
Résidence Jully T:346 1562 /17 67 / 68 Kribi
M: 968 75 70
Adamoua Province
Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. Joseph T: 2252054 (B)
NOUTSA 22517 06 (D) Ngaoundere
M: 778 34 34 /971 3521
Vina Division Mr. BABA T: 225 23 70 (B)
Senior Divisional NGAMDJI 225 20 81 (Sec) Ngaoundere
Officer 225 24 50 (D)
M. 985 15 52
Some Provincial offices of Ministries
MINEF Mr. DAMOU T:2252502/1168 Ngaoundere
Provincial LAMTOING M: 980 29 23
delegate Antoine
MINEPIA Dr ADAMOU T:2251024 /225 10 02 Ngaoundere
Provincial ABBA M: 997 60 08
delegate
MINMEE Mr. T: Ngaoundere
Provincial FUMTCHOUM M: 992 60 08
delegate Flobert
MINCOM Mr. Louis Claude | T:2251374/2251971 Ngaoundere
Provincial BAHANE M: 752 40 64
delegate
Local ports and airports (For Customs, see MINFIB -- Ministries)
Ngaoundere T/F:3251157 PO Box 249
National Airport Ngaoundere
Local hotels and other services
Transcam Hoétel ‘ T:2251252 ‘ Ngaoundere
Date: September 2004 INLAND
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Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
M: 947 33 45
Hétel Relais T:22511 38 PO Box 47
F:22511 41 Ngaoundere
M: 967 88 10
Hotel du Lac T:225182 Ngaoundere
M: 986 93 74
Hétel du Rail T:2251013 Ngaoundere
Central Province
Position Name Telephone Postal address | Comments
Division Fax
Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. FAI YENGO T: 221 38 21/221 18 32 (B) | PO Box
Francis 223 03 55 (D) Yaounde
M: 776 27 19
Mfoundi Senior Mr. MANI Pacal T:22073 73 (B) PO Box
Divisional Officer 22072 73 (Sec) Yaounde
23118 78 (D)
M: 742 38 62/ 997 74 92
Some Provincial offices of Ministries
MINEF Provincial | Mr. YADJI BELLO T:22142 11 Yaounde
delegate M: 992 60 47
MINEPIA Dr OMBEDE T: 231 25 56 Yaounde
Provincial OHANDJA T M: 993 38 33
delegate
MINMEE Mr. MENGUELE T:22313 34 Yaounde
Provincial Jean Claude F: 22352 75
delegate
MINCOM Mr. ASSALE Jean T:. 220 33 99 Yaounde
Provincial Claude
delegate
Local ports and airports (For Customs, see MINFIB -- Ministries)
Yaounde T: 223 36 02 Yaounde
Nsimalen F: 223 45 20
International
Airport
Local fire departments, hospitals and police
Fire Fighters Captain MIKAILA T:223 1479 PO Box 6863
Yaounde Brigade | Commander F: Yaounde
M: 792 57 78
Downtown help T:
Centre 223 5593/22399 08 Yaounde
College de la 220 32 68
Retraite 222 22 41
Etoudi
Mimboman
Date: September 2004 INLAND
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Position Name Telephone Postal address | Comments
Division Fax
Mobile
E-mail
Local hotels and other services
Hotel Hilton T: 223 36 46/ 222 34 16 PO Box 11852
F: 2223210 Yaounde
Hoétel Mt FEBE T: 220 29 51 /221 40 02 PO Box 711
F: 22160 70 Yaounde
Hotel des T:2236383/226384 PO Box 24
Députés F: 2233710 Yaounde
Hoétel Mercure T:2222131/ PO Box 14304
F: 222 2161 Yaounde
M: 989 02 20 /989 02 21
Nyong et Kelle Division
Eseka Senior Mr. NGONG Justin | T: 228 65 85 (B)
Divisional Officer 228 64 42 (Sec) Eseka
228 60 54 (D)
M: 738 54 68
Upper Sanaga Division
Nanga Eboko Mr. ABANDA Jean | T:22386 22 (B)
Senior Divisional Bienvenue 223 86 44 (D) Nanga Eboko
Officer M: 771 00 95/ 956 01 67
West Province
Position Name Telephone Postal Comments
Division Fax address
Mobile
E-mail
Governors and Senior Divisional Officers
Governor Mr. AHMADOU T:344 13 93/ 35 66 (B) PO Box
TIDJANI 344 36 36 (D) Bafoussam
M: 989 06 40/ 776 55 35
Mifi Division Mr. NDJAGA T: 344 47 85 PO Box
Senior Divisional Jules Marcellin M: 981 29 78/ 773 65 09 Bafoussam
Officer
Some Provincial offices of Ministries
MINEF Mme MBAH T:344 1170 PO Box
Provincial Grace M: 750 14 46 Bafoussam
delegate
MINEPIA Dr NSANGOU T:3441150/344 14 92 PO Box
Provincial CHOUAIBOU M: 984 06 90 Bafoussam
delegate
MINMEE Mr.ASSOUMOU T: 344 14 67 / 344 15 63 PO Box
Provincial Jacob M: 985 87 54 Bafoussam
delegate
Local hotels and other services
Hétel Le T:3441321/1136 PO Box
Président Bafoussam
Hotel Talotel T: 344 41 85/61 81/ 43 46 PO Box
Bafoussam
Date: September 2004 INLAND
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OPERATORS IN THE OIL INDUSTRY

Organisation Name Telephone Postal Comments
Position Fax address
Mobile
E-mail
COTCO Mr. E.R. (Ed) T: 343 3500 PO Box 3738
CALDWELL F: 342 95 96 Douala
EPI Manager M: 7957172
SONARA Mr. TAKERE T: 342 38 15/333 22 38 PO Box 365
(Limbe Refinery) Derrick F: 3423444 Limbe
Director, Risks
SCDP (Douala — Dr NGUINI EFFA T: 340 37 39/342 09 63 (D) PO Box 2271
Head Office) Jean Baptiste F: 340 47 96 Douala
General Manager | M: 770 32 58
Date: September 2004 INLAND
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C.2 LIST OF FACILITIES (MATERIALS AND
EQUIPMENT) AVAILABLE FOR USE IN THE
EVENT OF AN OIL SPILL REPORT

C.2.1 COTCO Oil Spill Response Equipment for Tier 1

c.211 Maintenance Area 2

Tier 1 Response equipment for a Tier 1 spill is available at Pump Station 2 (Dompta) and
response from spill kits on company maintenance vehicles. MA-2 personnel provide the
equipment manpower to resporxd to Tier 1 spills.

The following table lists the equipment for a Tier 1 response.

Table D-1 Tier 1 Response Equipment

EQUIPMENT | vMr | pompTa
Boat
6m x 2m Jon boat, 60 hp outboard, sump, with trailer boat 1
6-m Boston Whaler, 40 hp outboard, with trailer boat 1
Boom
River boom (50-cm) meters 600
Shoreseal boom - neoprene meters 100
Sorbent sweep meters 750
Snare boom (pom-pom boom) meters 750
Log boom assembly (materials for) meters 300
Anchor and mooring systems system 10
Skimmers
Portabie drum/brush skimmer system systern i
Portable rope mop skimmer system system {
Weir and screw pump skimmer system system 1
Storage
Fastanks (23 cubic meters) l tank 2
Shoreline/River Bank Cleanup
Shovel package (50 in each) pke. 2
Rake package (50 in each) pkg. 2
Portable incinerator unit 1
Handheld torch unit 2
Other
6m enclosed trailer- boom & sorbents unit 1
Spill Kit (overpack barrel}* kit 1
Sorbent pads rolis 5
PPE assemblies for 50 workers ass. 1
Note: *Spill kits to be located on figkd inspeciion trucks.
Date: September 2004 INLAND
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c.2.1.2 Maintenance Area 3

Tier 1
response
equipment

Response equipment for Tier 1 spills is available at Pump Station 3 (Bélabo) and from
spill kits on Project maintenance vehicles. MA-3 personnel provide the manpower to

respond to a Tier 1 spill.

'The following table lists the equipment for a Tier 1 response.:

Table D-1 Tier 1 Response Equipment

Date: September 2004

EQUIPMENT UNIT BELABO

BOAT
6m x 2m Jon boat, 60 hp outboard, sump, with trailer boat 1
6-m Boston Whaler, 40 hp outboard, with trailer boat 1

TRUCK
Hi-rail wtility truck, crew cab, with hydraulic crane, dual winches, fruck 1
flatbed

BOOM
River boom (50-cm) meters 600
Shoreseal boom - neoprene meters 100
Sorbent sweep meters 750
Snare boom (pom-pom boom) meters 750
Log boom assembly (materials for) meters 300
Anchor and mooring systems systein i0

SKIMMERS
Portable drum/brush skimmer system system |
Portable rope mop skimmer system system 1
Weir and screw pump skimmer system system 1
STORAGE
Fastanks (23 cubic meters) tank 2
SHORELINE/RIVER BANK CLEANUP

Shovel package (50 in each) pke. 2
Rake package (50 in each) pke. 2
Portable incinerator unit 1
Handheld torch umnit 2

OTHER
6m enclosed trailer- boom and sorbents vinit i
Spill kit (overpack barrel}* kit 1
Sorbent pads rolls 5
PPE assemblies for 50 workers ass. 1

Note: *Spill kits to be located on field inspection frucks.
INLAND
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Cc.2.1.3 Maintenance Area 4

Tier 1 Response equipment for a Tier 1 spill is available at the Ngoumou storage yard and

response
equipment

rail head, at the Pressure Reducing Station (PRS) in Kribi, and from spill kits on
Project maintenance vehicles. MA-4 personnel provide the manpower to respond to
Tier 1 spills.

The following table lists the equipment for a Tier 1 response.

Table D-1 Tier 1 Response Equipment

EQUIPMENT | UNIT Kribi
BOATS
6m x Zm Jon boat, 60 hp outboard, sump, with trailer | boat | 1 -
TRUCKS
Hi-rail utility truck, crew cab, with hydrantic crane, truck 1 -
dual winches, flatbed
BOOM
Inflatable neoprene boom (1-m) on reels meters - 150
Curtain boom (50-cm) meters - 1,300
River boom (50-cm) meters 600 -
Shoreseal boom - neoprene meters 100 100
Sorbent sweep meters 750 900
Snare boom (pomn-pomn boom) meters 750 1,000
Anchor and mooring systems system 10 20
SKIMMERS
Portable drum/brush style skimmer system system 1 1
Portable rope mop skimmer system system 1 1
Weir and screw pump skimmer system system 1 1
STORAGE
Fastanks (23 cubic meters) | tank 2 3
SHORELINE/RIVER BANK CLEANUP
Shovel package (50 in each) pkg. 2
Ralke package (50 in each) pke. 2
Portable incinerator uﬁit 1 1
Handheld torch unit 2 -
OTHER
6m enclosed trailer- boom & sorbents unit 1 2
Spill kit (overpack barrel)* kit 1 1
Sorbent pads rolls 5 5
PPE Assemblies for 50 workers assm. i 1
*8pill kits to be located on field inspection trucks.
Date: September 2004 INLAND
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Mutual Aid Agreement — Offshore and Maintenance Area 4

Tier 2: Mutual Mutual aid resources could be used for a Tier 2 or Tier 3 response (Table D-3). These
Aid Agreement resources comprise additional dispersant capabilities, available through agreement
with Mobil Equatorial Guinea.

Table D-3 Spill Response Equipment Available Through Mutual Aid

Mobil Equatorial Guinea, Inc.

Dispersant Home
Vessel Name Owner Type Ready Port/Location
Pacific Supplier | Swire Pacific AHTS Yes Malabo, EQ
Pacific Swire Pacific AHTS Yes Malabo, EQ
Buccaneer
Pacific Barbarian | Swire Pacific AHTS Yes Malabo, EQ
Equipment Units Abayak Zafiro Malabo Aviation Base
g,(::et:ripray system 1
Corexit 9500A 200 liter drums | 27
Corexit 9527 200 liter drums | 7 10 4
Helo Simplex
Sling Spray system 2
C.2.3  Communications Equipment
c.23.1 Maintenance Area 2
Date: September 2004 INLAND
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C.2.3.2 Maintenance Area 3
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REPORT OSR000

Cameroon National Oil Spill Contigency Plan
Oil Spill Report OSR000
This form should be completed for oil spills that are not reported by the parties responsible for the incidents. In most situations,
the National Competent Authority (NCA) will complete the form through reference to information supplied by a member of the
public or an authority who may have observed, or been informed of, an incident. It is anticipated that much of the information will
be anecdotal.

DO NOT DELAY SUBMITTING THIS REPORT DUE TO INSUFFICIENT INFORMATION.

SEND TO: National Competent Authority

DD MM YY (24 hr clock)
Report Date: Time of spill:| | |
Spill Date (if unknown, estimate date):

Person reporting spill:

Telephone: Fax:

DESCRIPTION OF OIL SPILL INCIDENT

Location of spill or observed spilled product
(location relative to closest town, village or other locatable feature):

Brief description of spill incident and present status:
Type of oil spilled (unrefined crude oil; petrol; diesel; other):

Spill size (metric units; any other appropriate descriptor):

Apparent cause of spill:

Present situation:

Threats to human safety:
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REPORT OSR000

Particulars of any socio-economic or environmental resources threatened/impacted:

Particulars of any socio-economic or environmental resources threatened/impacted:

Actions taken thus far:

Any additional information

For official use only:

Note: National Competent Authority to complete and post (registered) or fax back to person/authority
who reported the incident.

Report prepared/acknowledged by:

Name: Signature:

Date:

File Ref No.:
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REPORT OSR001

Cameroon National Oil Spill Contingency Plan
QOil Spill Report 0OSR001

This form should be completed and posted (registered) or faxed to the National Competent Authority within 24 hours of any spill.
Information provided should be as accurate and complete as possible. This report can also be used to provide updates on the
spill, which should also be submitted to the National Competent Authority. In the event of Tier 2 and 3 incidents, Report OSR002
should be completed and submitted to the National Competent Authority on termination of the spill response activities.

DO NOT DELAY SUBMITTING THIS REPORT DUE TO INSUFFICIENT INFORMATION BEING AVAILABLE TO COMPLETE THE REPORT IN FULL

SEND TO: National Competent Authority

Initial Spill Report: DD MM YY
Spill Report Update: Report Date:
Final Spill Report: Spill Date:

(indicate with a cross, X))

24 hr clock
Time of spill:

Company/Operator:

Contact person: Signature:
(Person submitting the report)

Telephone: Fax:

Radio (type & frequency):

DESCRIPTION OF OIL SPILL INCIDENT

Tier 1 _Tier 2 Tier 3

Classification of spill:
Vol of oil spilled (m®): Type of oil spilled:

Location of initial spill (include Lat and Long coordinates and/or description of location):

Brief description of spill incident and present status:

Actions taken thus far:
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REPORT OSR001

Prevailing weather and environmental conditions. Describe predicted movement of oil:

Particulars of any socio-economic or environmental resources threatened/impacted:

Is additional assistance required, and in what form?

Any additional information

For official use only:
Note: National Competant Authority to complete and post (registered) or fax back to operator.

Receipt of report acknowledged by:

Name: Signature:

Date:

File Ref No.:
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REPORT OSR002

Cameroon National Oil Spill Contingency Plan
Oil Spill Response/Clean-up Review Report 0SR002
A post-spill audit should be undertaken by the operator after the response and clean-up actions (if any) are terminated.
The terms of reference for the post-spill audit should be submitted to the National Competent Authority within one week
following the termination of the oil spill response activities.

SEND TO: National Competent Authority

Company/Operator:

Contact person: Signature:

Telephone: Fax:
(24 hr clock)

Time of spill:

DD MM YY

Report Date:
Spill Date:
Termination of Oil Spill Response Date

REVIEW OF OIL SPILL INCIDENT AND RESPONSE AND CLEAN-UP ACTIONS

Description of oil spill incident:

Include reasons for the spill, environmental conditions, volume and type of oil spilled, spill location.

Description of response and clean-up actions

Assessment of the effectiveness of response and clean-up actions:
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REPORT OSR002

Initial assessment of environmental and socio-economic impacts

Tier 1: Provide a brief assessment of any environmental and socio-economic impacts. Propose impact
mitigation measures, where required.

Terms of reference for Post-Spill Audit

Tier 2 and 3: Provide detailed terms of reference for a post-spill audit (see Data Directory Section C.6, for
guidelines).

For official use only:
Note: National Competent Authority to complete and post (registered) or fax back to operator.

National Competent Authority's comments on Review Report

National Competent Authority's comments on Terms of Reference for Post-Spill Audit (Tier 2 and 3)

Post-spill Audit Terms of Reference (Tier 2 and 3) accepted:

Name: Signature:

Date:

File Ref No.:
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C.6 GUIDELINES FOR INCIDENT REVIEW AND
POST-SPILL AUDIT

It is a requirement of the NOSCP that an incident review and a post-spill audit be
undertaken by the operator responsible for the spill and that this process should be
initiated (through the submission of the Oil Spill Response/Clean-up Review Report, OSR002)
within one week following the termination of oil spill response activities. In this respect, the
following elements of the process are relevant: (i) the incident review, which is conducted
by the operator responsible for the oil spill; (ii) the terms of reference for the post-spill
audit, which are prepared by the operator; (iii) the review of these terms of reference by the
NCA; (iv) the conduct of the post-spill audit by a competent institution working under the
instruction of the operator; and (v) the review of the post-spill audit by the NCA.

The aim of the incident review and audit is to establish the causes of the incident, the
effectiveness of the response and clean-up actions (if any) that were instituted and to derive
an objective measure of any significant socio-economic and environmental impacts arising
from the incident. Underpinning this aim, is the desire to prevent similar incidents from
occurring in future and/or to improve the effectiveness of response and clean-up measures.
The guidelines presented here are intended to direct the review and audit process so that
this aim is achieved.

The following guidelines provide a framework within which the above actions can be
undertaken in a consistent manner.

REVIEW OF OIL SPILL INCIDENT RESPONSE AND CLEAN-UP
EFFECTIVENESS

The following information should be included in the Oil Spill Response/Clean-up Review Report,
OSRO002, in which the incident, the response and clean-up measures are reviewed and (in the case
of Tier 2 and 3 incidents) the terms of reference of a post-spill audit are proposed. As a minimum, the
following information must be supplied:
o Description of the incident (reasons for the spill, environmental conditions, volume and type of
oil spilled, spill location, etc.);

o Description of response and clean-up actions;
o Assessment of the effectiveness of these actions;

o For a Tier 1 incident, a rapid assessment should be made (and documented) of any
environmental and socio-economic impacts arising from the spill. Impact mitigation measures
should be proposed, where required; and

o Recommendations should be provided to improve the effectiveness of future response and

clean-up actions, which may require a revision of the operators’ Oil Spill Response Plan (e.g.
COTCO and SCDP plans) and, possibly, the NOSCP.

Date: September 2004 INLAND
Section C: Data Directory
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POST-SPILL AUDIT

0]

In the case of Tier 2 and 3 incidents, the terms of reference for a post-spill audit should include the
following:

Description of the approach that will be used to define the spatial extent of the oil spill and
product dispersed onto the land or into a water body; (e.g. based on surveillance information);

Approach to be adopted for describing the potentially affected natural biophysical and socio-
economic components of the environment. Here, it is expected that information contained in the
NOSCP will provide one reference source;

Approach to be adopted to quantitatively measure levels of environmental deterioration (e.g.
soil analyses and the use of bio-indicators to establish changes to soil or water quality relative
to reference states in areas unaffected by the spill);

Approach to be used to assess the significance of oil spill impacts on the biophysical and socio-
economic environment;

Approach to be adopted for impact mitigation (in addition to the response interventions already
instituted), including, for example:

o0 Compensation of affected communities, and

0 Rehabilitation of affected ecosystems
Approach to be adopted for monitoring residual environmental impacts of the oil spill, including
parameters to be measured, frequency of measurements, and how the monitoring data will be
interpreted; and

Action plan for implementing the post-spill audit.

The terms of reference for the post-spill audit shall be reviewed by the NCA, or by any institutions
judged by the NCA to be competent to conduct the review. In conducting the review, an assessment
should be made of the extent to which the terms of reference of the post-spill audit will deal with (as a
minimum) the points listed above. Following the completion of the audit by the operator, the NCA, or
any institution judged by the NCA to be competent, shall gauge the extent to which the terms of
reference for the audit have been met. Where there are deficiencies in the audit, the review should
reveal these, and instructions should be issued to the operator to address these deficiencies.

Date: September 2004 INLAND
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A.1 STATUTORY AND PLANNING FRAMEWORK

This section outlines both the international legal instruments that are relevant to the
prevention and combating of oil spills in the waters of Cameroon, as well as the local
statutes that have a bearing on oil spill response activities within the country and its
territorial waters.

International instruments include global conventions and treaties largely initiated by the
International Maritime Organisation (IMO) to address issues relating to pollution of the
sea by oil, as well as regional agreements devised to facilitate regional response to oil spills.
The relevant international and regional conventions and agreements are described here to
define the framework within which the National Authorities may act in dealing with an oil
spill, or a threat of an oil spill at sea. This background also serves to address the issue of
compensation for actions taken and loss and damage incurred during and following an oil
spill at sea.

The description of the national regulatory framework provides the background from which
the national, provincial and local authorities are structured to fulfil their responsibilities in
preparing for and responding to an oil spill at sea. The roles and responsibilities of the
various relevant authorities, which are described later, are drawn from the provisions of the
national statutes.

Al.l International and Regional Conventions and agreements

Al11.1 International Convention Relating to Intervention on the High Seas in Cases of Qil
Pollution Casualties, 1969

As a Contracting Party to this Convention, Cameroon “may take such measures on the
high seas as may be necessary to prevent, mitigate, or eliminate grave and imminent danger
to its coastline or related interests from pollution or threat of pollution of the sea by oil,
following upon a maritime casualty or acts related to such a casualty, which may
reasonably be expected to result in major harmful consequences.” This means that in the
event of a casualty situation involving a sea-going vessel (not, for example, an oil
production platform) which is, or is likely to spill oil, be it within or outside territorial
waters, and is likely to impact on the interests of the State, then the authorities can take
whatever proportionate action (including towing away and/or sinking) that is necessary to
remove such risk.

Al12 International Convention on Civil Liability for Oil Pollution Damage, 1992 (CLC ‘92)

The aim of this convention is to ensure that adequate compensation is available to persons
who suffer oil pollution damage resulting from maritime casualties involving oil-carrying
ships. Here, it is important to note that the convention does not cover compensation for oil
spills resulting, for example, from offshore oil production platforms. In terms of the CLC
the ship owner is strictly liable (with a few exceptions) for clean-up costs, preventative
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measures and pollution damage, including reasonable restoration costs, resulting from a
spill of persistent oil (not light oils, such as petrol and diesel) in the territorial waters and
exclusive economic zone (EEZ) of a contracting party. This covers a spill of both the cargo
and the vessel’s bunker fuels. All tankers in the waters of a contracting party need to carry
compulsory insurance to cover costs covered by the CLC. The maximum costs payable in
terms of the convention are in the order of US$ 86.3 million for tankers over 140 000
DWT, and proportionately less for smaller tankers.

Cameroon has ratified and become a contracting party to the CLC, which came into force
locally on 15 October 2002. This means that all tankers entering the EEZ of Cameroon are
required to carry adequate insurance to cover their liability for clean-up costs and pollution
damage suffered within the EEZ. As a consequence, the Government of Cameroon and its
citizens have direct recourse to claim costs for loss and damage suffered as a result of an oil
spill from the insurers of the vessel. These claims can include costs for taking preventative
measures to stop the oil from impacting resources such as mangrove ecosystems, costs for
cleaning up the oil spill, costs for damage to resources such as fishing equipment, costs for
loss of earnings such as in the case when fishermen cannot put to sea, reasonable costs for
rehabilitating affected areas that have suffered as a result of the oil spill, etc.

A1.1.3 International Convention on the Establishment of an International Fund for
Compensation for Oil Pollution Damage, 1992 (FUND '92)

The FUND Convention provides supplementary compensation to the CLC where the costs
related to the oil spill exceed the CLC limit as described above, the exemptions specified
under the CLC apply, or where the insurance cover under the CLC is insufficient to meet
the prescribed limits of the ship owner. The convention provides for the establishment of
an international oil pollution fund made up from levies on imported persistent oils or
persistent oils moved between the ports of a contracting party. To this effect, companies
operating within the area of jurisdiction of a contracting party pay an annual levy to the
Fund, proportional to the amount of persistent oil imported (above a minimum amount of
150 000 tonnes) as well as persistent oil moved along the coast between ports. Whereas
the ship owner attracts liability under the CLC, the cargo owner attracts liability under the
FUND Convention. Claims for clean-up costs and pollution damage are covered up to a
maximum of approximately US$ 195 million.

Cameroon has ratified and become a contracting party to the FUND Convention on 10
October 2002. This means that the SONARA refinery at Limbe, which imports
approximately 1.5 million tonnes of crude oil via its jetty annually, will pay a levy to the
FUND. The government of Cameroon and its citizens may lodge claims for loss and
damage against the Secretariat of the FUND for the same issues described in Section
A.1.1.2. The Fund Convention Guide to Claims procedures provides an important
reference in this regard.
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Al11.4 International Convention on Oil Pollution Preparedness, Response and Co-
operation, 1990 (OPRC '90)

Cameroon is not a contracting party to the OPRC, and in terms of this convention, has not
entered into any bilateral or multilateral agreement with neighbouring states regarding co-
operation in planning for or responding to oil spills in their waters. Other contracting states
or the IMO are not required to render assistance to Cameroon in the event of an oil spill,
as would be the case if Cameroon was a contracting party to the convention. However, in
practice this does not necessarily mean that assistance would not be forthcoming.

A.1.15 Convention for Co-operation in the Protection and Development of the Marine and
Coastal Environment of the West and Central African Region and the Protocol
concerning co-operation in combating pollution in cases of emergency (Abidjan
Convention)

Cameroon is a signatory to Abidjan Convention and Protocol, which aim (inter alia) to
provide for regional co-operation in dealing with oil spills. However, the convention is
currently not being effectively implemented and, therefore, does not provide a proper
platform for regional co-operation as originally envisaged by the signatory states. Measures
are being instituted to revive the convention in order to provide for co-operation in the
region in the future.

A.1.2 National legislation and decrees

Al21 Introduction

The process whereby a general environmental awareness has been initiated in Cameroon,
and environmental legislation has been drafted in support of this, was triggered by the Rio
Earth Summit of June 1992. Flowing from this important occasion was the creation in
1992 of a cabinet level department, the Ministry of Environment and Forests (MINEF),
through the issuance of Decree n® 92/069 dated 09 April 1992.

MINEF is responsible for the overall formulation and execution of the national
environmental policy, the determination of strategies for sustainable management of
natural resources and the prevention of pollution. In this regard, a priority for MINEF has
been the preparation, and adoption in 1996, of the Cameroon National Plan for
Environmental Management (PNGE), which in turn paved the way to the issuance and
adoption of the Environmental Framework Law (Law N° 96/12 of 5 August 1996) relating
to environmental management.

In 1996, the developing concern for the environment became formally entrenched as a
national priority through the emphasis on environmental quality in the preamble of the
country’s Constitution. This fundamental law prescribes that each person has the right to a
clean environment, for which the State is accountable, and that the protection of the
environment is the duty of every citizen. During the same year (1996) Law 96/14 dated 5
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August 1996 was published, which governs the pipeline transportation of liquid or gaseous
hydrocarbons (produced by the other countries) through the territory of the Republic of
Cameroon. This law was enacted to enable the realization of the Chad/Cameroon Pipeline
Project, a major project with significant potential for environmental impacts. Law 96/14
and its application decree, N° 97/116 issued on 7 July 1997, require from any pipeline
operator, adherence to technical norms and best practice regarding the protection of the
physical as well as human environment.

In terms of relevance to the NOSCP, the above developments in national environmental
legislation are most pertinent.

A.1.2.2 Government institutions administering environmental legislations and regulations

The President of the Republic is the highest authority regarding the formulation of
national environmental policy applicable to the Republic of Cameroon. The Government,
through various ministries and in collaboration with some specialized national institutions
and organizations, is responsible for the implementation of the national environmental

policy.

The main Government institution (Competent Authority) tasked with policy
implementation and the administration and coordination of environmental management
issues at the national scale is the Ministry of Environment and Forests (MINEF). This
responsibility is vested upon MINEF by the provisions of the Environmental Framework
Law. However, it is important to recognise that the notion of Competent Authority,
expressed in various other laws (Petroleum Code, Mining Code and others) brings into play
other Government institutions and/or organizations in the implementation of
environmental policies in specific domains, such as the hydrocarbons sector.

In the case of the hydrocarbons sector, the Ministry in charge of hydrocarbons - i.e. the
Ministry of Mines, Water Resources and Power (MINMEE) - is assigned responsibility
pertaining to various environmental management issues related to petroleum operations.
Separate and joint responsibility for the environment therefore exists, illustrated, for
example, by the legal requirement for waste management plans, based on an integrated
pollution control system, to be submitted to both the Minister in charge of environment
and the Minister in charge of hydrocarbons. To illustrate this further, in addition to the
responsibilities of the Minister of the environment, it is also the responsibility of the
Minister in charge of hydrocarbons (based on the Petroleum Code, Law 99/013) to
evaluate and approve the measures taken by holders of petroleum contracts to protect the
natural bio-physical and human environment in the execution of their operations. In this
regard, the Petroleum Code (Law 99/013) and its application decree require the Minister in
charge of hydrocarbons to approve the appointment of experts commissioned by the
holders of petroleum contracts to carry out environmental impact assessments.

The Ministry of Mines, Water Resources and Power is the government department in charge of
promoting mining and geological activities as well as the follow-up and monitoring of
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petroleum exploration and exploitation activities. The involvement of this Ministry in
environmental matters relates more specifically to:

o Identification of natural risks as well as the surveillance and protection of
persons and goods, in collaboration with all other ministries involved with
management of risks and catastrophes; and

o The monitoring of industrial and commercial facilities for pollution risks,
safety, hygiene and industrial nuisances.

The National Hydrocarbons Corporation (Société Nationale des Hydrocarbures — SNH), is the
national oil company of Cameroon, placed under the supervision of the Presidency of the
Republic, and is the State’s secular arm responsible for:

o The management of the State interests in the petroleum sector; and

o The promotion and follow-up of all hydrocarbons activities in Cameroon.

To this effect, SNH represents the State in every oil and gas exploration and production
venture. It is entrusted by the State to ensure that there is full compliance by the
petroleum companies with the standards and regulations pertaining to the execution of
hydrocarbons activities, including those aimed at the protection of the environment.

A.1.2.3 Legislation provisions for oil spill prevention and response

Legislation is in place within Cameroon that provides for general measures to prevent
and/or combat pollution of the environment by oil (hydrocarbons). Specific environmental
legislation relating to the hydrocarbons sector regarding the prevention and combat of oil
spills must still be issued; however, there are general provisions that exist in the
Environmental Framework Law that are applicable to the hydrocarbons sector. The
following provisions of this law are most pertinent:

ARTICLE 6:
o Public and private institutions shall, within the context of their competence,
sensitize all the populations on environmental problems; and
o the institutions shall consequently include programmes in their activities to
provide better knowledge of the environment.

ARTICLE 7:
o All persons shall have the right to be informed on the negative effects of
harmful activities on man, health, and the environment, as well as on the
measures taken to prevent or compensate for these effects.

Some fundamental principles are also applicable.
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ARTICLE 9:

o The precautionary principle of precaution, according to which lack of certainty,
given the current scientific and technical knowledge, should not retard the
adoption of effective and commensurate measures aimed at preventing a risk
entailing serious and irreversible damage to the environment at economically
acceptable cost;

o The principle of preventative action and correction (through priority at the
source) of threats to the environment by using the best available techniques at
an economically acceptable cost;

o The principle of liability according to which any person who,
through his actions, creates conditions likely to endanger human health and
environment shall eliminate or cause said conditions to be eliminated in such a
way as to avoid the said effects; and

o The principle of substitution according to which in the absence of a written
general or specific rule of law on environmental protection, the identified
customary norm of a given land, accepted as efficient for environmental
protection, shall apply.

Regarding oil spills, the Environmental Framework Law, without prejudice of international
conventions adhered to by the Republic of Cameroon, provides for the protection of the
coast and maritime waters by prohibiting, through its article 31-1, any discharge or
immersion into the country’s maritime waters any substances likely to:

o Endanger human health and maritime biological resources;
o Hinder maritime activities, including navigation, aquaculture and fishing;
o Alter the quality of maritime waters from the point of view of their use; and

o Downgrade the aesthetic value and the touristic potential of the sea and the
coast.

Article 32-1 of same law provides that in the event of damages or accidents involving any
ship, aircraft, device or platform transporting or carrying hydrocarbons or harmful or
dangerous substances in waters under Cameroonian juridiction, which may create a serious
or imminent danger for the marine environment and its resources, the owner of such
equipment shall be charged to pay for the rehabilitation of the contaminated site by the
competent marine authorities, in accordance with the regulations promulgated under the
law.

To date Cameroon must still issue the enabling national general regulations, where it will
be stipulated what provisions are required for the prevention or combat of marine pollution
originating from ships and installations situated at sea and/or on land. In the absence of
such regulations, it is implicit that the substitution principle will apply, which relates to the
adoption of international custom and/or best practice. In addition to this important
principle of substitution, there are other specific regulations issued by the Republic of
Cameroon that have application to the NOSCP. These include the laws and decrees of
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application that have been issued to enable the realization of the Chad-Cameroon Pipeline
Project:

o Law 96/14 dated 5 August 1996 relating to transportation by pipelines of
hydrocarbons from other countries;

o Decree 97/116 dated 7 July 1997 setting the conditions and modalities of
application of Law 96/14; and

o Decree 2000/305 dated 17 October 2000, through which Authorization of
Transportation by Pipeline was issued to the Cameroon Oil Transportation
Company (COTCO).

The legal texts outlined above collectively provide a framework for the further issuance of
national legislations dealing with matters pertaining to spills of hydrocarbon in the
country’s maritime waters and the hinterland.

A.l.3 Liability and compensation claims procedures

A major oil spill at sea may severely compromise the marine and coastal interests of a state
and attract considerable costs — illustrated, for example by the Exxon Valdez oil spill in
Alaska, where the intervention costs amounted to many billions of dollars. The following
are pertinent to the situation in Cameroon:

o In the event of a large oil spill, attempts to prevent oil from impacting sensitive
environmental features, efforts to retrieve spilled oil and the cleaning of
contaminated areas, oiled seabirds, etc. would attract significant costs;

o Both industrial and artisanal fisheries may suffer economic loss as a result of
the oiling of equipment (for example, nets) and the prevention of access to
fishing waters affected by an oil spill; and

o Tourist facilities, such as coastal hotels, may suffer an occupancy reduction,
and hence financial loss, due to the presence of oil pollution in their vicinity.

In order to remove the financial burden from coastal states severely impacted by an oil
spill, international regimes have been established to apportion liability for these costs to
the ship and cargo owner respectively, in situations where an oil tanker is the source of the
oil spill. The international conventions that specify the provisions for liability and
compensation are described in Section A.1.1; however, these do not cover the liability and
compensation issues relating to oil spills resulting, for example, from offshore hydrocarbon
exploration and production operations. These issues are covered by individual third party
insurance contracts entered into by the oil companies in order to safeguard their interests
in the event of an oil spill.

The following section outlines the issues that need to be considered to ensure that claims
for compensation meet the expected requirements of claim procedures and are, therefore,
settled with a minimum delay. Specific procedures for recording all aspects of the oil spill
that are pertinent to seeking compensation for costs incurred or loss and damages suffered
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A.131

A.1.3.1.

are outlined in more detail in the Operational Oil Spill Response Plan (Section B) for the
Marine and Coastal Environment (blue pages).

Liability and claims associated with shipping incidents
1 Tanker traffic carrying persistent oils

Tanker traffic carrying persistent oils in Cameroonian waters mainly comprises the
movement of vessels loading crude oil from the various offshore production platforms and
COTCO’s offshore facilities as well as the conveyance of crude oil from various sources to
the SONARA refinery at Limbe. Other tanker traffic may also pass through Cameroonian
waters, conveying product to and from foreign destinations. Spills of both the crude oil
cargo and the bunker oil (whether the tanker was laden or unladen) from these vessels are
covered by the two international liability and compensation conventions discussed in
Section A.1.1. These vessels would, therefore, need to have compulsory insurance in terms
of the CLC Convention and the ship owner would be strictly liable for clean-up costs and
loss and damage resulting from a spill, up to a maximum of US$ 86.3 million. If the total
costs exceeded this amount, claims could be made against the International Oil Pollution
Fund up to the maximum of US$ 195 million as specified in the FUND Convention.

Anyone who has suffered pollution damage resulting from a spill in Cameroonian waters
may make a claim for compensation in terms of the CLC and FUND conventions.
Claimants may be private individuals, companies, private organisations or public bodies,
including local, provincial and national authorities. In the case of the initial claims in terms
of the CLC Convention, the claims should be submitted to the tanker owner or the owner’s
Protection and Indemnity (P&I) insurer. For claims exceeding the CLC limits, which are
lodged in terms of the FUND Convention, these should be submitted directly to the
London Secretariat of the FUND.

Claims in terms of pollution damage can fall under the following broad categories:

Preventative measures (including clean-up);

Damage to property;

Economic loss; and

Reinstatement/restoration of impacted environments.

®© 6 0 0

More details of the claims that are admissible under these categories are described in the
descriptive text of the International Oil Pollution Compensation Fund (1992) - to which
reference can be made at www.iopcfund.org.

In the event of the prospect of significant claims arising from an oil spill, the P& Insurers
or the Secretariat of the 1992 FUND Convention (or both) will appoint technical experts
to provide advice and assistance to whoever is in charge of the response operation, with the
aim of reaching mutual agreement on the clean-up measures that are technically justified in
the particular circumstances. In most cases, an expert from the International Tanker
Owners Pollution Federation (ITOPF) will attend the spill to fulfil this role. Such experts
are also often involved in the post-spill audit as it relates to the compensation process. It is,
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therefore, in the best interests of the claimant to work closely with both the insurers and
the technical experts to ensure that all actions that are instituted are reasonable — thereby
ensuring that the associated costs are not disputed at the time when claims for
compensation are submitted.

Since many activities take place simultaneously during an oil spill response situation, it is
essential that accurate and detailed records are kept of all actions associated with the
response and of the costs incurred so that the claims for compensation can be fully
substantiated at the time of the post-spill audit. The procedure for record-keeping to fully
substantiate the claims for compensation is covered in more detail in the Operational Oil
Spill Response Plan (Section B) for the Marine and Coastal Environment (blue pages).

A.1.3.1.2  Tanker traffic carrying non-persistent oils and other cargo vessels

A.1.3.2

Coastal tankers convey refined products, such as gasoline, diesel and paraffin, between the
SONARA refinery at Limbe and the Port of Douala. These and other products may at
times also be imported from elsewhere. Oil spills from these vessels are not covered under
the CLC and FUND conventions, as the cargo does not comprise persistent oil. Similarly, a
spill of bunker oil from a vessel carrying a cargo other than persistent oils would not be
covered by these compensation regimes. In these situations, claims for compensation
would need to be lodged directly with the P&I insurers of the vessel owner. As with the
case of claims from oil tanker spills, it is important to keep detailed records of response and
clean-up activities that are undertaken, and also to involve the insurers in the decision-
making processes linked to such activities in order to facilitate a common understanding of
the justification of the claim at the time of submission. The procedure for record-keeping
to fully substantiate the claims for compensation is covered in more detail in the
Operational Oil Spill Response Plan (Section B) for the Marine and Coastal Environment
(blue pages).

Liability and claims associated with offshore exploration and production
operations

There are no international conventions covering liability and compensation for oil
pollution damage arising from a spill from an offshore platform and associated wells and
pipelines. Compensation for oil pollution damage in this instance is, therefore, covered by
the third party insurance taken out by the operators of these facilities.

In an oil spill situation, claims for compensation would need to be lodged directly with the
insurers of the facility operator. As with the case of claims from oil tanker spills, it is
important to keep detailed records of activities undertaken and also to involve the insurers
in the decision-making process regarding the various interventions that might be taken in
order to facilitate a common understanding of the reasonableness of the claim at the time
of submission. The procedure for record-keeping, to fully substantiate the claims for
compensation, is covered in more detail in the Operational Oil Spill Response Plan
(Section B) for the Marine and Coastal Environment (blue pages).
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A.1.4  Planning Framework

The Republic of Cameroon’s neighbouring countries also carry out petroleum activities; i.e.
the Federal Republic of Nigeria and the Republic of Equatorial Guinea. Although the
Republic of Chad does not share a maritime border with Cameroon, it should, however, be
considered in the same context as Nigeria and Equatorial Guinea since it has interests in
the COTCO’s offshore loading facilities (related to the Chad-Cameroon pipeline project),
which is located in Cameroonian territorial waters.

While both the Federal Republic of Nigeria and the Republic of Equatorial Guinea are still
in the process of developing their National Oil Spill Contingency Plans, both countries are
signatories of, and parties to, most of the major international conventions related to the
protection and the pollution of maritime waters (IMO, CLC 69 for Equatorial Guinea;
CLC 92 for Nigeria; OPRC 90 for Nigeria; STCW 78, LOAD LINES 66, MARPOL73/78,
FUND 71 for Nigeria; and Intervention 69 for Equatorial Guinea).

These conventions, to which Cameroon also has signatory status, specify the rights and
obligations of signatory parties with regard to their relations with one another. For
example, in case of oil spills originating from Cameroon or from either the Federal Republic
of Nigeria or the Republic of Equatorial Guinea, regulations pertaining to the above
international conventions will be applicable. In this regard, it is required that the relevant
authorities in each country (the National Competent Authority, in the case of Cameroon — see
Section A.4) should be promptly informed of such situations via the appropriate channels
of communication (e.g. Ministries in charge of Foreign Affairs, the State Oil Companies).

Regarding the Chad-Cameroon pipeline project, the Republic of Cameroon and the
Republic of Chad have entered into a Bilateral Agreement (on 08 February 1996) that sets
the framework of cooperation between the two countries regarding the operation of the
Chad-Cameroon oil transportation system, insofar as (inter alia) security, environmental
protection and risk management are concerned. The two oil transportation companies
COTCO (Cameroon) and TOTCO (Chad) are represented on the Commission created by
the Chad-Cameroon Bilateral Agreement to oversee the execution of the agreement. Thus,
any oil spill issues related to the COTCO’s offshore loading facilities would be addressed
via the mechanisms provided by the Chad—Cameroon Bilateral Agreement.
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A.2 ANALYSIS OF MARINE AND COASTAL OIL
SPILL RISK SOURCES

There are a number of oil spill risk sources affecting the marine and coastal environment —
a situation that will continually change as new and different risk sources emerge; for
example, as a result of an increase in the scale of offshore oil exploration and production
operations, shipping, port activities, etc.

In this section of the NOSCP, the existing situation pertaining to the main risk sources
associated with the marine and coastal environment will be broadly described in the form
of a risk analysis. This characterization of risk sources begins with a description of their
physical location, the hydrocarbon products with which they are associated, the probable
magnitude and fate of oil spills to which they may give rise (where this can be reasonably
defined), which includes, in some cases, determination of the oiling probability of the sea
surface and shoreline.

The purpose of characterizing the main oil spill risk sources is, firstly, to derive an
understanding of the patterns of risk concentration within the marine and coastal
environment. This is done in order to anticipate where environmental and socio-economic
impacts associated with potential oil spills are more/less likely to manifest and, therefore, to
anticipate where resources for responding to oil spills should be directed in order to prevent
or mitigate the impacts. Secondly, the integration of risk source information (location,
potential spill magnitude, product type, spill fate) with an understanding of the broad
environment within which they are located (the physical metocean environment, ecosystem
represented in the region, the regional socio-economic and cultural environment — as
described in Section A.3) provides a rational basis from which to prescribe the oil spill
response strategies outlined in Section A.5.

Clearly, an important cluster of risk sources is the offshore exploration and production
operations of the various oil companies operating in Cameroon. In the discussion that
follows, a pattern that emerges is one of concentration of production activity in the Rio del
Rey Basin, in the country’s north-western coastal sector. This differs from the relatively low
concentration of operations presently (January 2003) located offshore of the country’s
central and southern coast. This gradient in risk source concentration is also created by
operations associated with shipping, the national oil refinery at Limbe and the Port of
Douala, which are mainly associated with the country’s central and north-western coastal
sectors.

The future operation of COTCO’s offshore facilities, under construction offshore of the
country’s south coast near Kribi, will change the situation described above and will result
in a more even distribution of oil spill risk along the coast. Further change in this regard
will result from an expansion of production operations in the central and southern coastal
sectors - if this follows the recent exploration activities undertaken by ConocoPhillips
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Petroleum Company Cameroon (permit PH-77) and the exploration activities planned by
Perenco Cameroon S.A. (permit PH-69).

A2.1 Offshore Exploration and Production

A211 Offshore Exploration Activities

The first oil and gas discoveries in Cameroon date to the 1950s when the Douala Basin,
and specifically, the Souélaba and Logbaba oil and gas reserves were the focus of attention
and exploration. In the 1960s, exploration activity was diverted towards the Niger Delta
and the Rio del Rey Basin in the north-west, which resulted in the discovery of the Betika,
Asoma and Kole fields. Attention was focused once again on the Douala Basin during the
1980s — a period of very active hydrocarbon exploration in Cameroon’s offshore waters.
Over this period, discoveries of gas and condensate within the Douala Basin progressed, in
some instances, to development and production - for example, in the case of the shallow
water Ebomé fields south of Kribi, which were developed by Perenco Cameroon S.A. in
1997. Exploration operations in both the Rio del Rey and Douala basins continue at
present.

A prescribed schedule for exploration drilling is specified in the conditions under which
permits are issued to oil industry operators in the country’s offshore environment. The
current exploration activities of ConocoPhillips Petroleum Company Cameroon and
Perenco Cameroon S.A., who respectively hold interests in permits PH-77 and PH-69
within the central and southern offshore environment, are examples of operations
conducted under this type of permit condition.

Although the probability of an uncontrolled release (blowout) of hydrocarbon product
during exploration (also reservoir appraisal and development) drilling is extremely low, it is
nevertheless a source of risk that requires consideration since it represents the greatest
environmental concern in drilling operations (Wardley-Smith, 1983). In this regard, an
equivalent situation to that in which 224 000 barrels of crude oil were released from the
Nigerian Funiwa well in 1980 can be assumed to be a worst case scenario.

Based on a Quantitative Risk Analysis of offshore blowouts carried out by Shell
International Exploration and Production (Y. Quillen, Shell Gabon Exploration, pers.
comm.), the probability of a blowout in an offshore exploration well is approximately 0.7
%; i.e. approximately one incident is anticipated for every 100 wells drilled. This
assessment is based on three published reports detailing some 250 blowouts that occurred
between 1965 and 1986. It is interesting to note that the blowout frequency during 1981-
1984 was reduced by nearly 50% from the frequency reported during 1970-1980.

The above trend of reduced blowout incidence can be explained through reference to the
effectiveness of safety equipment — blowout preventer technology — deployed in the course
of drilling operations. This technology has improved in recent years and is one of the major
reasons for the current low spill rate from continental shelf operations (National Research
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A.21.2

A2.1.2.

Council, 1985). The other main safeguard against blowouts is the effect of fluids used for
exploration drilling, the properties of which, such as its density, can be controlled to
balance any abnormal formation pressures within the wells that are drilled.

The physical characteristics of oil released in the event of a blowout during drilling will
vary according to the characteristics of the reservoir from which it originates. API values of
crude derived from production oilfields in Cameroon’s north-west coastal sector range from
around 30° in the case of the reservoirs exploited by Perenco and Total E and P to 19° in
the case of Pecten’s operations in this region. API values of around 31° are associated with
the product extracted by Perenco from their Ebomé operations offshore of the country’s
southern coast.

The fate of oil released at sea in the event of a blowout will be influenced by a number of
factors — wind and current forcing, sea state and climate being most important in this
regard. Also important are the physical characteristics of the product, which under the
influence of the main forcing factors, determine the extent of spreading, evaporation,
emulsification and entrainment of oil into the water column.

Oil spill simulation modelling, which uses input data of the type just described (current
and wind data, oil API values, etc.), is a tool that is commonly applied to predict the
trajectory and fate of spilled oil and to quantify the probability of exposure of the sea
surface and coastline to oiling. Although modelling, which can be undertaken in advance of
exploration drilling, can enhance the level of response preparedness on a project-by-project
basis, uncertainty regarding where exploration drilling may be undertaken within
Cameroon’s marine and coastal environment in future limits its usefulness for national oil
spill contingency planning.

Offshore Production Activities
1 Introduction

There are currently three oil companies involved in offshore production operations in
Cameroon; these include the Cameroonian affiliates of Total E and P, Pecten and Perenco.
The centres of oil production, which are operated by these companies, are indicated in
Figure A.2.1 (Note, this figure does not reflect the total acreage for which the various
companies possess operating licences).

The discussion that follows deals with the various centres of offshore production as
individual risk sources, and in each case begins with an overview of some key features of
the production operations (location, infrastructure, production volume, etc.). For each
production centre, an oil spill scenario is then described, which is based on assumptions
regarding the spill location (defined in terms of geographic co-ordinates and the water
depth at which oil could be released into the marine environment), spill volume, period
over which the spill is likely to occur, and the physical characteristics of the spilled product
(API value).
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Concluding the risk analysis, oil spill simulation modelling is used to establish the probable
trajectory and fate of oil that may be spilled at the various sites in order to quantify water
surface and shoreline oiling probabilities. Details of the oil spill simulation model that is
used for this purpose are contained in Box A.2.1.

Box A.2.1: Application of the OILMAP oil spill simulation modelling

OILMAP, an oil spill simulation model developed by Applied Science Associates
Inc., is used to support the analysis of the risk sources that have been
identified.

The model employs repeated simulations of defined spill scenarios, with each
simulation carried out under a different set of environmental conditions. The
conditions are selected by using random start times sourced from
representative data sets defining the region’s wind and current regimes. This
ensures that the most commonly occurring environmental conditions are
selected most often, while more unusual conditions are also represented.
OILMAP’s multiple simulation, with random-sampling of environmental forcing
conditions, ensures that an objective and representative set of possible spill

 trajectories and fates are modelled. 5

In addition to the key forcing factors (currents, wind), data inputs to OILMAP
include the physical characteristics of the oil types considered. This is done in
order to account for the effects of spreading, entrainment into the water column
and rates of weathering of the spilled product. OILMAP also incorporates a
geographic information system (GIS) for projecting the modelling results, set in
the context of the region’s coastal environment and shoreline features.

The data used to generate the modelling outputs presented in the NOSCP
reflect, in part, oil spill information provided by the various operators (product
APl values, geographic location of possible spills, water depth at the
hypothetical spill sites, etc.). However, in the case of spill size, some
standardization is applied in the NOSCP to ensure both consistency in the
modelling approach that is adopted and the generation of useful modelling
outputs. So, for example, although the various offshore production operations
could give rise to a range of possible spill sizes (small, large), the modelling
focuses on spills in excess of a certain minimum size in order to generate
outputs that have interpretive value regarding sea surface and shoreline oiling
probability.

The modelling results are expressed in the form of oiling probability contours.
Through reference to these contours, sea surface areas and sections of
shoreline that are more or less likely to experience oiling can be identified. The
value of this for the NOSCP is the quantitative basis that is provided for
planning where resources may need to be directed in advance of oil spills that
may occur.

Date: September 2004 MARINE AND COASTAL
Section A: Strategy
Page A 25 of 216




Revision: 0
Cameroon
National Oil Spill Contingency Plan

Figure A.2.1: Map showing location of main risk sources
(offshore production platforms, COTCO’s offshore facilities, etc.).
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A.2.1.2.2 Total E and P, Cameroon

The production field of Total E and P is situated on the Nigerian maritime boundary, 40
km offshore in the Rio Del Rey Basin in the north-western sector of Cameroon’s coastal
environment. The general location of the company’s production operations is indicated in
Figure A.2.1.

Total operates two production wells that discharge into two floating storage and offloading
(FSO) vessels. The production wells are separated by a distance of approximately 17 km
and drain a target oilfield of some 35 km in diameter. Daily production is 72 000 barrels of
light crude.

Total’s’s oil spill contingency plan (1996) is out of date and is currently being revised by
CEDRE in Brest, France (Mr Billong Bisseck, HSE Total, pers. comm.). However, the most
probable spill scenarios recognised by the company are as follows:

o Tier 1: spill volume < 300 m?%
o Tier 2: 300 m3< spill volume < 3 000 m* and
e Tier 3: 3000 m3< spill volume < 30 000 m®.

Oil spill simulation modelling, using ASA’s OILMAP spill trajectory and fate model, was
undertaken using the criteria summarized in Table A.2.1 (see also Box A.2.1). The
modelling results are illustrated in Figure A.2.2, which shows the zone of potential oiling to
be defined by an arc, centred at the hypothetical source of the spill, extending from the
Bakassi Peninsula in the north towards Debunscha in the east. A narrower zone, extending
north-eastward from the hypothetical spill site towards the shoreline between Bamusso and
Idenao depicts the sea surface most likely to experience oiling (> 50% probability). Oiling
is most likely to occur (51-60% probability) along a 10 km stretch of coastline extending
from Bamusso towards Idenao. The mangrove shoreline extending from the Bakassi
Peninsula to just north of Bamusso is exposed to a relatively low probability of oiling (0-
10%), as is the mixed sandy and rocky coastline extending from just north of Idenao to
Debunscha.

Table A.2.1: Criteria used for oil spill simulation modelling of a release of oil from Total’s Serepca
1 and Bouée KLB2 platforms.

Origin Co-ords Depth Spill vol. Spill period Api
Total: Lat: 04° 14’ 30” N | Approx <200 m* I to 2 hours 31.7
- Serepca 1/ Lon: 08° 33" 30” E 25m (representing loading
- Bouée KLB2 buoy accident or small

spill off storage facility)
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Figure A.2.2: Contour
plot showing the predicted
probability of exposure to
locations from a release of
oil from Total’s Serepca 1

and Bouée KLB2
platforms.
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A2.1.2.3 Pecten Cameroon Company

Pecten’s production operations within Cameroon’s Mokoko-Abana field are located in the
north-western sector of the country’s offshore coastal environment, bordering Nigeria and
Equatorial Guinea. The general location of the company’s operations is indicated in
Figure A.2.1.

Pecten operates 107 producing wells and 12 platforms, one of which is the Juliet central
processing platform. The platforms support the oil production operations and the sourcing
and well injection of water, and are connected via a system of 30 subsea pipelines that
convey wet gas, high pressure gas, wet and treated oil and injection water. The pipeline
system is also designed to gather produced oil, water and gas flow from the well platforms
and to convey product to the gas/liquid separator on the Juliet central processing platform.
Oil dehydration, power generation, gas lift compression and dehydration and flaring of
excess gas take place at this installation, which also accommodates the personnel
responsible for the operation of the field’s production activities.

Stabilised dehydrated crude (Lokele blend) is exported from the Juliet platform via a
subsea pipeline (10.2 km) to a 226 560 DWT offshore storage tanker, operated by Perenco
within their Moudi concession. An alternative option for evacuating Pecten’s Lokele blend
crude is via a second subsea pipeline (23.5 km) linked to Total E and P’s production
installation in their Rio del Rey concession, to the north of the Mokoko-Abana field.

Cumulative production from the Mokoko-Abana field is expected to exceed
30 million metric tons - a production peak of over 50 000 barrels of oil per day having
been achieved in 1985/86. Production rates of about 25 000 barrels of oil per day reflect
the current situation, with which is associated the daily production of 60 000 barrels of
water and 12 million cubic feet of gas.

Continuous development in reservoir management technology has ensured that production
levels are maintained at a high rate under conditions of natural decline in the reservoir
reserve. Such technologies include electrical submersible pumps, installed to supplement
the gas lift that has traditionally been used to assist production from individual wells. In
this regard, the produced gas is recycled for gas lift assistance, as is the injection of about
23 000 barrels of water per day. About 2 700 million cubic feet of gas is currently flared (at
two platforms) with an additional 1 800 million cubic feet exported to the neighbouring
field operated by Perenco to support gas lift crude production at Moudi.

Pecten describes the largest credible spill that could result from their operations to be one
associated with the total failure of the subsea pipeline that conveys product from the Juliet
Platform to Perenco’s Moudi storage tanker (Johnson, 2001). An incident of this kind
would result in an estimated spill volume of around 672 barrels.
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Oil spill simulation modelling, using ASA’s OILMAP spill trajectory and fates model, was
undertaken, inter alia, using the criteria summarised in Table A.2.2 (See also Box A.2.1).
The modelling results are illustrated in Figure A.2.3 which shows the zone of potential
oiling to be defined by an arc, centred at the hypothetical source of the spill, extending
from the Cross river in the north towards Idenao in the east. A narrower zone, extending
north-eastward from the spill site towards the shoreline just north of Bamusso depicts the
sea surface most likely to experience oiling (> 50%). Oiling is most likely to occur along a
10 — 20 km stretch of coastline centred around Bamusso.
extending from the Bakassi Peninsula to just north of Bamusso is exposed to variable

probabilities of oiling.

The mangrove shoreline

Table A.2.2: Criteria used for oil spill simulation modelling of a release of oil from Pecten’s Juliet ‘

platform. ‘
Origin Co-ords Depth Spill Vol. Spill Period API
Juliet Platform 04°11'30” N 45 m 150 m® 6 hours 19°
08°26’30” E (approx. 900 bbls)
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Figure A.2.3: Contour
plot showing the predicted
probability of exposure to
locations from a release of

oil from Pecten’s Juliet

platform.
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A.2.1.2.4 Perenco Cameroon S.A.

Perenco’s production operations are focussed in two areas: the Moudi concession, which is
situated within the country’s north-western coastal sector; and the Ebomé concession in
the offshore southern coastal sector. The location of these two centres of operation are
indicated in Figure A.2.1.

MoubDI CONCESSION
The Moudi production complex includes the following structures:

o Main VT production platform linked to the samller satellite VA well platform,
which are supplied by 12 wells;

o VB well platform — decommissioned as a production installation, but used for
gas production and routing Pecten’s gas product to supply Perenco’s energy
requirements;

o DPipelines:

0 10-inch (Peden infrastructure), which conveys crude from Pecten’s
operations to the Moudi FSU (see below);

Gas line linking the VB and VT platforms;

4-inch gas line linking the VT platform and the Moudi FSU;

8-inch crude line linking the VT platform and the Moudi FSU;

18-inch crude line (2 691 m) linking the VT platform and the Moudi FSU;

3-pipeline-bundle conveying gas, injection water and gas, linking the VA
and VD platforms; and

©O O O O o

0 A water injection line extending from the VA platform.

o A floating storage unit, the FSU Moudi.

As indicated in Section A.2.1.2.3, Perenco operates an offshore loading facility within their
Moudi concession. This comprises a permanently moored 226 560 DWT storage tanker
(Moudi Terminal - FSU) into which both Perenco’s and Pecten’s crude oil production is
discharged for storage. The tanker has a storage capacity of 1 000 000 barrels of treated
crude, which is held in the vessel’s centre cargo tanks and two wing tanks.

The Moudi and Lokele crude are periodically transferred to tankers of opportunity, which
range in size from 50 000 to 280 000 DWT. The transfer occurs via an SPM, (CALM
design), which is moored in 56 m water depth. The buoy is connected to the storage tanker
via a single 30-inch sea-line. Transfer of oil from the buoy to the export tankers is made
through a single string 20-inch floating hose, which terminates in two 16-inch strings (each
37 m long) for connection to the manifold of the tankers. The system achieves a typical
discharge rate of 46 500 barrels per hour and is designed to shut down under an emergency
situation within one minute.
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The production from the Moudi field is essentially derived from two reservoir depths: the
so-called Moudi crude, extracted from about 2 000 m, and the DI crude extracted from
about 1 000 m depth. Of the total daily production of about 3 400 barrels, the Moudi
product accounts for some 900 barrels, with the DI crude accounting for the balance.

Collinson and Thornborough (2000) describe a range of oil spill scenarios that could result
from Perenco’s operations. Based on one of these credible scenarios, oil spill simulation
modelling, using ASA’s OILMAP spill trajectory and fates model, was undertaken, inter
alia, using the criteria summarised in Table A.2.3 (See Box A.2.1). The modelling results
are illustrated in Figure A.2.4, which shows the zone of potential oiling to be defined by an
arc, centred at the hypothetical source of the spill, extending from the Bakassi Peninsula in
the north towards Batoke in the east. A narrower zone, extending north-eastward from the
hypothetical spill site towards the shoreline between Bamusso and Idenao depicts the sea
surface most likely to experience oiling (> 50% probability). Oiling is also most likely to
occur (41-50% probability) along a 10 km stretch of coastline extending from just south of
Bamusso towards Idenao. The mangrove shoreline extending from the Bakassi Peninsula to
just north of Bamusso is exposed to a relatively low probability of oiling (0-10%), as is the
mixed sandy and rocky coastline extending from Idenao to Batoke.

Table A.2.3: Criteria used for oil spill simulation modelling of a release of o0il from Perenco’s
Moudi concession.

Origin Co-ords Depth Spill Vol. Spill Period API
Moudi 04°08’11” N 45 m 150 m* 6 hours 30°
Concession 08°27’32” E (approx. 900 bbls)
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Figure A.2.4: Contour plot
showing the predicted
probability of exposure to
locations from a release of oil
Jfrom Perenco’s Moudi
concession.
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EBOME CONCESSION

Perenco’s Ebomé operations are situated offshore of the country’s southern coastline,
approximately 15 km south-south-east of Kribi, in 25 to 30 m water depth (Plate A.2.1).
The infrastructure associated with the operations includes a single mobile production
platform, which is a former drilling jack-up unit that has been transformed into a
production unit equipped with all of the requisite utilities. This infrastructure supports the
company’s production activities, which are centred on the KF wellfield (five operational
wells). Daily production is currently around 6 500 barrels.

Plate A.2.1: Perenco’s Ebomé platform situated offshore of Cameroon’s southern coastline.

The production platform is linked to a permanently moored storage tanker and SPM. The
storage tanker is a 72 000 DWT vessel, which is linked to the SPM via a single 24-inch
subsea pipeline. The SPM can accept vessels ranging in size from 50 000 to 230 000
DWT. Traditionally, the transfer of product to tankers of opportunity occurs every 2.5 to
3 months.

Cavaye and Collinson (2000) describe a range of oil spill scenarios that could result from
Perenco’s Ebomé operations. A particular concern relating to these scenarios is the
proximity of the production complex to the shore, which permits a very short response
time if shoreline oiling is to be prevented. Based on the suite of potential spill scenarios, oil
spill simulation modelling, using ASA’s OILMAP spill trajectory and fates model, was
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undertaken, inter alia, using the criteria summarised in Table A.2.4 (See Box A.2.1). The
modelling results are illustrated in Figure A.2.5, which shows the zone of potential oiling of
the marine and coastal environment extending from the mouth of the Nyong river to
Lolabé. The sea surface with a relatively high probability of oiling (> 50%) is defined by an
arc, centred at the hypothetical spill site, extending from the Lobé river mouth in the
north-east towards Eboundja I in the east. Oiling is most likely to occur (50-70%
probability) along the coast between these two positions on the coastline, with a decreasing
probability of oiling to the north and south.

Table A.2.4: Criteria used for oil spill simulation modelling of a release of oil from Perenco’s
Ebomé concession.

Ebomé 02°48°54” N 30 m 150 m® 6 hours 31°
Concession 09°49’54 E (approx. 900 bbls)
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Figure A.2.5: Contour plot
showing the predicted
probability of exposure to
locations from a release of oil
Jfrom Perenco’s Ebome
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A.2.2 COTCO’s Offshore Loading Facilities

The offshore facilities associated with the Chad-Cameroon pipeline project, which is
operated by COTCO, comprise a floating storage and offloading (FSO) vessel and a
submarine pipeline. The facilities are situated in Cameroon’s southern coastal zone,
approximately 12 km offshore, to the south-west of Kribi (Figure A.2.1). COTCO’s
facilities are linked to an onland pipeline transportation system, which will convey crude
oil from reserves in southern Chad through Cameroonian territory.

The offshore facilities and marine operations comprise the following aspects (COTCO,
2002):

o A Single Point Mooring (SPM) tower;

o Subsea pipeline;

o Floating Storage and Offloading (FSO) vessel;
o Tanker loading operations;

o Support vessel operations; and

o Marine fuel facilities that support operations.

The subsea loading pipeline, which is approximately 12 km in length, links the onland
pipeline with the offshore loading facility. The cargo storage capacity of the FSO is
approximately 357 000 metric tons. Stored crude will be periodically discharged from the
FSO into tankers of opportunity.

A daily production rate of 225 000 barrels of crude is expected to be conveyed into storage
through the Chad-Cameroon pipeline. The export product, which is dense, has a typical
API value of 20° (APIs of around 17° in the case of the Bolobo product and 24° in the case
of the Miandoum product). Other hydrocarbon products likely to be associated with
production operations at the FSO include diesel fuel, aviation fuel and lubricating and
hydraulic oils.

COTCO has recently published six area-specific oil spill response plans for the Chad-
Cameroon Development Project. One of these plans concerns the offshore facilities
(COTCO, 2002). In the plan, various crude oil spill scenarios associated with the FSO
vessel and the marine support operations (diesel fuel, lubricating oils) are identified and
described in terms of a tiered response strategy, which is directed by the spill volumes that
might result, spill durations, etc. The plan also draws on the results of oil spill simulation
modelling for three probable spill scenarios associated with the FSO vessel, which are
defined as follows:

o Grounding of the supply vessel — Scenario 1;
o Rupture of the subsea pipeline — Scenario 2; and

o  Ship collision with the FSO — Scenario 3.
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For the purpose of the NOSCP, a modelling re-run of Scenario 2 was undertaken using
ASA’s OILMAP model. The input data presented in Table A.2.5 were used for this

purpose:

Table A.2.5: Criteria used for oil spill simulation modelling of a release of oil from COTCO’S
FSO vessel.

COTCO 02° 54’ 30" N Approx 35 m 430 m* instantaneous 20°
Scenario 2 09° 48 30” E

The modelling results are illustrated in Figure A.2.6, which shows the zone of potential
oiling of the marine and coastal environment extending from the mouth of the Nyong river
to Eboundja I. The sea surface with a relatively high probability of oiling (> 50%) is
defined by an arc, centred at the hypothetical spill site, extending from around Bebamboué
in the north-east to just south of the Lobé river mouth in the south-east. Oiling is most
likely to occur (50-70% probability) along the coast between these two positions on the
coast, with a decreasing probability of oiling to the north and south.
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Figure A.2.6: Contour plot
showing the predicted
probability of exposure to
locations from a release of oil
from COTCO’s FSO vessel
(Scenario 2).
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A.2.3 Shipping

Statistics on the causes of oil spills from shipping, and particularly tankers, collected over
the years by ITOPF indicate that the majority of intermediate sized spills (7 — 700 tonnes)
originate during loading and discharging operations (29%) and collisions (23%). Larger
spills greater than 700 tonnes result primarily from collisions (28%) and groundings (35%).
In Cameroonian waters, grounding would be less significant due to the lack of natural
navigational hazards — possibly with the exception of risk associated with the rocky
nearshore environment characterizing part of the country’s north-western coastal sector.
However, collisions and loading operations at the floating storage and offloading (FSO)
facilities associated with the offshore crude production centres could be considered to pose
the most likely sources of oil spills from shipping incidents.

Four oil spills of between 50 and 5 000 barrels have been recorded in Cameroonian waters
prior to 1995. In this respect, the worst-case incident was the grounding of the petroleum
tanker PETRO BOUSCA near Kribi in June 1979, spilling 5 600 barrels of oil into the sea.
A further two incidents of the same size occurred in Nigerian waters close to the maritime
border with Cameroon, as well as one of greater spill magnitude in this region.

The main categories of shipping offshore of Cameroon that collectively constitute this key
risk source are described below.

PASSING TANKER TRAFFIC CARRYING CRUDE OIL

Tanker traffic passing offshore of Cameroon includes all crude carriers moving up the west
coast of Africa destined for Europe and North America, as well as carriers moving in a
southerly direction from Nigeria en route to the Far East (Figure A.2.7). ITOPF (1995)
indicates that the risk of oil spills from passing traffic in the West and Central African
coastal region is low due to the fact that the major tanker routes lie well offshore. However,
a portion of Nigeria’s crude oil that is exported to the Far East is conveyed by tanker
relatively close offshore of Cameroon’s coastline. Nigeria’s crude exports have increased by
6% to 104 million tonnes over the past five years (BP Statistical Review of World Energy,
2001) and if the increasing trend continues it would result in an increase in crude tanker
traffic moving south through Cameroon’s waters.

The prime risk of an oil spill from this source would arise from a tanker carrying Nigerian
crude being involved in a collision, or possibly grounding, within Cameroon’s territorial
waters. The probability of this occurrence is considered to be low; however, should such an
event occur, the impact could be high due to the potentially large volume of light crude oil
that would be released into the marine environment.
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Figure A.2.7: Major tanker rotes traversing the West African Region.
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TANKER TRAFFIC CARRYING CRUDE EXPORTS AND IMPORTS

Crude oil is currently exported from the four main offshore production centres operated by
Total E and P, Pecten and Perenco (Section A.2.1.2; Figure A.2.1). One or more Floating
Storage and Offloading (FSO) facilities are associated with each of these operations and
tankers of varying sizes load crude oil from these FSOs.

The prime risk from this source would be related to a spill occurring during berthing and
loading at the FSO and during transit to and from the offshore crude production centres in
Cameroonian waters. As described in the Foreword of the NOSCP, offshore oil production
export volumes from Cameroon have decreased recently, which would suggest that the risk
of oil spillage at the F