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Preface

The Global Programme of Action (GPA) far the Protection of the Marine Environment from Land-
based Activiles (UNEP {OCANLBANG. 2/7) was adopted by an intergovernmental conference held
in ¥Washington, BC., from 23 Oclober 1o 2 November 1885, The geoal of the Glohal Frogramme of
Acticr is 10 prevent degradation of the marine envirgnment from land-based activities, by facilitating
the realisation by States of their duty to preserve and pratect the marine environment.

The Washington Conference designated the United Mations Environmant Programme {UNEF) as
Secratanat of the Global Programme of Action and requested that, as co-ordinator and catalyst of
envirgnmental activites within the United Mations system and bevyond, i should through its
programmes and secretariat role:

fa) Promote and facilitate implementation of the programme of Action at the national level;

{b} Promote and faclitate implementation at the regional, including sub-regional 'evel through, in
particular a revitalisation of the UNEF regiunal 5&as programme; and

(¢} Play a catalytic role in the implementation at the internaticnal level with other organisations
and instituions.

The present pverview was commissioned by the Co-ordination Office of the GPA in co-cperation
with the Regional Ce-ordinating Unit  (RCU} of the West and Central Africa Action Plan
{WACAFRCU} to assist the countries of the West and Central African region in their efforts o
protect the marine envirpnment and achieve sustainable development. This overview will also be
used to provide data and information for a global review an land-based sources and activilies
affecting the quality of the marine, coastal and associated freshwater erviranment. currently being
preparad (under the leadership of UNMEP} by the working group in fdarne Enwironmentat
Assessments of the Jolnt Group of Expers of the Scientific Aspecls of Marine Environmental
Protection {GESAMP). The present overview identifies and assesses the problams relaled to land-
based activilies [or countries for which infermation was found and the region as a whole.
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Exacutive Summary

This document provides a regional overview on land-based sources angd acliviies affecting the marine,
coastal and associated freshwaler snvironment in the West and Central African region.

|t addresses natural condifions and processes, anthropodenic inpacts and ils socio-economic implications,
including Insses of cultural heritage sifes. This overview also contains information on emerging and
forseealls problems in the region, proposing pricrties for acticn including regional and international activities
far cooperation.

This document encompasses the following nations; Angola, Benin, Chad, Congo {Domocratic Repubilich,
Cote d'lveire, Gambia, Ghana, Guinea, Guinea-Bissau, Ubera,  Maurilania, MNigera, S8 Tomé and
Frincipe, Senegal and Togo.

In summary, information received from various WACAF countries and obtained from a number of offer
sources shows that the major issues related to the marine, coastal and associated freshwater envronment
pollution in the region include;

fa} The decline of water qualily, due to land-based human activities, such as lhe introduction of sewage
and waste water from industrial, domestic and agricultural run off as well as coastal urbanization;

{b] Physical degradation and habitat modification; and

{c] Fishery rescurces deplation and the lgss of maring biodiversity.

The sacic-aconomic and cultyral implications can be tremendous in ferms of income reduction arising from a
Ipsg of fisherias siocks and catches, recreation and tourism amenities, incresase of water treatment and ¢oasgal
proteclion costs, ’

Because of the lack of delailed scientific data on coastal, marine and frashwater envirenment in the WACAF
region, a certain degree of uncerainly prevails in assessing the pollution load in genaral, There is an urgent
need for & precise qualitative and quantitative assessment of the significant sources of land-based poliution in
the rogion.
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Background

The Global Programme of Action for the Protection of the Marine Enviromiment from Land-bazed Activities
{GP4A) is designed to assist Siaies (o fake actions individually or jointly within thair respective palicies, priorities
and resources, that will [ead 0 the prevention, reduction and control and/or elimination of degradation of the
maring ervironment, as well as to its recovery from the impacts of lAnd-based aclivilies,

Te fadilitate the implementation of the Global Programme of Action, since 1996 UNEP has been organizing,
in coopcration with relevant regional organizations, a series of regicnal technisal workshops of
government-designated experts. Such workshops also included represcntatives of relevant intemational
organizations, funding agencies and, whenever possible, the private sector and  experts  from
nen-govemmental organizations, as a means of strengthening national capabilities for protection of the
aquatic {coastal, mandne and freshwater) environment from land-based activities, and to promote regional and
subregional cooperation. In this context, a regiengl warkshop on the implamentation of the GPA was
convened in Abidjan, 25-28 November 1997 courting with the participation of 21 stafes from the region
{LINEPWater FEFAVACAF /RW.B). The main objectives of the Regional Workshop were:

{a) To discuss hoth the draft of Ihe regional overview or West and Gentral Africa and the regional
pragramme of achion presented at the meeting;

{b} To idenfify pcssible elements of regional framework strategies, with special reference to
recommendcd approaches by source categaries (chapters I of the Global Programme of Action);

{¢) Ta consider the requirements for the development and implementalion of national action
programmes, including the assistance required and the assistanca available for this purposs from the
organizations supparting e Glebal Programme of Action; and

{dy To design and agree on general autlines for the preparation of a ragional programmea of action and
strategies focused on land-based activiies.

In order o address these four fundamenlal gueslions, his regional overview closely follows a fayout
recommended by the Joint Group of Experts on the Scientific Aspects of Marine Envircnmental Protection
{GESAMP) and was prepared making full use of existing relevant information  in relation with the WACAF
natichal experts and authorities, despite some actual constraints, such as communication, documentation and
infarmation exchange.

The present overview consists of the six main chapters, while the seventh parl, based on national reports
received by UNEP, contains a country-by-courtry analysis of land-based sources and activities to serve as
guidelinas for all 25 WACAF countries involved and taking an active part in this reqional cocperation,



1, INTRODUCTION

This overview covars riot only the West African coastal countries, the coastling of which slratchas soms 8,000
kim fram Mauritania to Mamibia (Fig. 1), but also soms landiocked countries such as Burking Faso, the Central
African Republic, Chad, Mali, and Miger, which patentially contribute to the pollution from land-based soufces
affecting the freshwater environment. The coastal region and the adjacent uplands areas (from the continantsl
margin 1o the offshore island naticns) offer a varded and wide ranoes of habltats and biota with a high biological
diversity. The confinenkal shelf along the coast is narmw in general with an average width of 20-50 km (which
reaches a maximum of 100 km off the shore of Guinea-Bissau). Onw uf the main characteristics of this marine
and coastal regicn of Africa is the presence of seasonal upwellings, which explain the presence of substantial
commercial stocks of demersal and pelagic fish in the coastal waters {World Bank Report, 1284). Indeed, the
economy of mast of the countries presented in this report is highly dependent on their coasts and on the
raning envirormeant,

A. Natural conditions and procosses
1. Regional morphology and river bagin dralnage

Fout nammow coastal sedimentary basins, with a few volcanic intrusions and gutcrops of hard rock forming the
major capes, have developed on the edgss of the coastine: the Senegalese- Mauritanian basin, the Céte
¢'hvaire basin, the Nigsr basin (Delta) and the coastal basins from Gabon to Angola (R.E. Quelennec, 1987).

All along these four coastal sedimentary environments there is strong influence of the pattern of rver basing
drainage. Five major river systems drain the whole coast from Senegal to Congo., Amang the most Imperiant
rivers are: the Niger, which drains an area of over 1 million km®; the Volta river, with a drainage basin of
300,000 kn® {World Bank, 1954}, the Congo river, the second largest mean annual run-off and catchment
area in the world, with freshwater run-off and sediment discharge estimated at 30-80 tons/km®, However, for
anergy, imigation and food control purposes, most of thess rivers have been dammed, with, ae a
conssequance, significant alteration of their hydrology and their sediment flow, creating inevitable downstream
impacts and accelerating coastal erogion processes. n tefms of impact, the coastal basing, particutarly along
the Nigar dalta, are gradually subsiding because of the natural geclogy of the area, but also because of
human activities, such as oil mining and natural gas exploitation. On the other hand, and within tha Nigar
freshwater river basii, the existing agro- chemical and agrcultural un-off, the sedimentation load and the
urban and indusfrial waste waters have certain notable impacts when considering the level of groundwater
contarmination and waler-quality degradation. These sources of poliution are directly affecting the environment
not only of the coastal countries bt also that of some landiocked countries such as Mali, Miger and athers,
Toward the coast, the potenbial in terms of sea-level rise and its impacts is also great: shoreline retreat and
erasion, increased frequency of submergence of the coastal wetlands and salt-water intrusion into estuaries
and coastal aguifers, ete.

2. Ganwral o¢eanography, coastal morphelogy and processes

Off the West and Central African coast, five distinet and relafively persistent oceanic currents are of
importance (Fig. 2}, in respact of transport of substances, water temperature, metsorolagy and biclogical
conditions, They are:

{a) Benguela current, flowing along the South Wast Aftican coastal zone (Namibia, Angola);

{b) Guinga cumrent flowing eastward and sputh-eastward, which camies warm waters along the coast of
Gulf of Guinea, near the Equator,

(] Guinea currant constitutes the continuaticn of the Equatorial counter-current;

{d) South Equaterial cumrent, which tlows gome distanca from the eoast, between 10°S and the Equator;

{e) Canary current which flows south-wastward along the coast in the northem part of the WACAF ragion
(Mauritanla, Senagal, etc.b. it feeds boih the Guinea current and the Morth Equatorial cumrent (Fig. 2).

Rt tha Manare and Bariala ~orrante fronennad coal weadare frsaarde tha Eanatar and havra morrend croode A



adjacent to the coast. The cool and richer upwslings waters prevail along the norih-westem parl from
Mavember to AprilféMay; along limited parts of the norhorn parts of the Gulf of Guinea, and strongly in winter
slong the southern coastling {August), weaker in summer {November-February} (World Bank Report, 1994},

High precipitation and numerous rivers on the central West African coast generata large masses af warm
{(above 24°C.} and low salinity {less than 35%) waters, the so-called Guinean watars.

In terms of coastal morpholegy, we nhserve from Mauritania to Angola, successions of

______ {a) Sandy arid coastal and plains berdered by solian dunes {Mauritania, North coast of Senegal,
Lo Angola);

(b) More or less sandy marshy aliuvial with estuaries and deltas, colonized by mangrove vegetation
{south of Sepegal, Guinea-Bissau and Guinea, Sierra Leone);

(c) Rocky scarps and sandy beaches, altlemating with mangrove vegetation (Siera Leone. Liberia,
eastern Nigeria to Gabon);

{d} Low sandy coastal plains which altemate with lagoons slong the Gulf of Guinaa (Cdte d'ivoire, Ghana,
Toga, Benin, Cengo esuary up lo the Angolan border),

(&) Huge marshy areas farmed by the Miger delta, with mangroves indented by fiuvial channels which are
subject to tidal influence.

Finally, 2 number of islands and archipalagos can be found in the Atlantlc ocean off the coast of Wesl Altica
(Canary and the Cape Varde Islands; Bissagos archipelago) and in the Eastern parl of the Gulf of Guineg
(=a0 Tome and Principe and Annabon in Equatorial Guinea).

In terms of coastal processes, physical alteration, hahitak medificatlon and destruction, coastal erosion
! constilules a serious problem in many YWest Afican countries. The rate of the coastal retreat can average
several meires per year (for example in Fajara, Serekunda i the 3ambia; in Keta, Ghana; in the Salsum,
Senagal). Although the coastline is highly subject to natural eresion and sedimentation processes dug to high
wave energy, strong littoral transport, etc., erosion has Been intensified by human activities, notably through
sand mining and exploitation, distubance of the hydrological ¢ycles, river damming, port ¢onstructian,
dredging, mangrove deforestation, eic. Thess examples are particulardy ralevant for the Western part of Aftica
and manly for the coastal countries in the Gulf of Guinea {Bernin, Cote d'lvoire, Ghana, Nigera, Togo).

3. Ecosystem and speciss diversity

A large vanety of ecosystems and habliats exist in the westem and cenlral coasis of Aftica. Among them are
located.

{@) Wetlands habitats, where mangrove forests are the most apparent features {more than 25,000 km

atansion from Senegal to Angola). The areas of highest mangrove concsniration are locatad alang

: the coasts South of Senegal, Guinea and Guinea Bissau, Sierra Leone and mainly In the Niger Dela,

o Although these mangrove forests are l9ss riverse in terms of specles than those found in Easl Africa,

; thay are the best-developed and most extenslve In Africa. Most of the coaskal wetlands provida

unique ecological canditions and habitats for migratory birds. They function also as a nursery for

valuable fish and shellfish species, but reman unprotected with regards to natural and human
influences and exploilaion,

() Coastal lagoons, which are found mainly in the Gulf of Guinea, from Cate d'lvoire to east of Nigeia,
They are associated with frestiwater rivers, deltas, and esluaries and include a wide range of tidal
swamps and seasonal marshlands;

ic) Seagrass beds which are not very well developed in West Africa, although they exist in some
estuaries and deltas mouths {Cachew, Casamance, Geba and Saloum}. While there are no trie reefs
alkong the West African coast, this is mainly due in the cool waters of the Benguela and the Canary
currents;

{d} Sandy beaches, particularly in the Westem African coast, along Mauritania and north of Senegad, but
also in the central part of Africa, along Angola and Namibia, They are considered important nesling
i annSvRIAME . in naicular far sea turtles. Thair exbosure to strong currents and swells make them
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Again, the most important factor characterizing he open ocean walers not only off the Gambia, Mauriania
and Senegal but also off the coast of Angola and Namibia, is the quasi-permanent presence of upweliings,
drrvan by the Canary currents in the North and those of the Benguela in the South. Thase areas are well
known for their high productivity and their righ fish production. Pelagic and demersal fish are found with = large
variety of ather fish species as well a5 various species of crustacean, Jobsters, deap sea shrimps and prawns
(Fig. 3). However, these marine and coastal areas, including their upstream frestwater regions are at present
affected by man's activities: over-exploitation and impacts from the land-based zettlements and activities in
terms of industrial, agricultural, urban and domestic sewage run-off and other mining activitiss such as oil and
gas, etc. [in particulsr, off the coasts of Angala, Gabon and Migetia).

A large variety and diversity of maring resources species characterize the coastal maring watars of YWest and
Central Africa (Fig. 3). In particular, the wealth of estuaries, deltas, coastal lagoons and the nutrient rich
upwellings cold waters make a major conlribufiun i the diversily of fish life. The fropical West African coasts
has an estimated 239 fish species, of which some are well known: Sardinefla aurita, 5. maderenists, Thurmus
albavares, elc. as pelagic spedes; Arfus sp. Psoudoloiofhius iyvpus and senegalensis, Dentex sp., Octopus
viufganis, Cynogiossus sp., and others as demarsal species. Pelagic tuna fish also constitute an important
industry in the western part of Africa, including the Cape Verde and Canary 1slands.

On the other hand, the prasence of invertebrates such as intertidal malluses {Anadara sp. Crassosfrea g.,

eic.), replies {turlles, crocodiles), marine mammals such as the West ARican manates {Trchochus

senegalensic) and some shark species often threatened by hunting and trapping demonstrates the varisty of

the species in the westarn and central part of Africa {World Bank Repord, 1994). The most remarkable
: collsction of migratory birds, milions of which saazonally visit the West African coast and mainland regions,
| shows the importance of preserving and maintsining the existing wetfands in this part of Africa. Lange
i cancaentralions of seubirds are found seasonally in Mauritania, Senegal, Gambfa and Guinea Bissaw: these
include {amus gonei, Geochelidon niolics, Slerna maxima alhididorsalis, etz., as well as the regionally large
populations of great white pefican, white-breasted cormorant, Caspian tern, Many of lhe islands have large
seabicd nesting sites, for example in the Cape Verds Islands. Tha Gulf of Guinea islands, near Principe and
Sac Tome also have sizeable sites with colonies of terns, noddies and hoohiss. It is becausse of this species
diversity and fauna richness that conzervation and preservalion policy has been or is being undertaken by
some westemn and central African ¢ountries through the creation and implementation of marine and coastal
protected areas (Banc d'Arguin and Djawling in Mauritania, Djoud] in Senegal, otc.). Planned for the near
future is the implementation”of the protected  coastal armsas in Abuka, in the Gambiz; in the Bissages
| Archipelago. Guinea Bigsay; in Aby lagoon, Céte d'lvoire; in Sakumo and Korle lagoons, Ghana and in Lekki
lagoon, Nigera).

B. Anthropogenic Impacts: demography and urbanization, industrial, agricultural activities and
development

Betwsen Mauritania and Mamibia, along the Atlanlic coasl, an eslimated 45 millions inhabitants ocoupy a
narrow coastal margin of some 60 km wide (World Bank Report, 1994). The highest populaton densily
centres are located in some key cities along the coast, such as Accra-Tema, Abidjan, Cotonou, Drakar,
Douala, Lagos. Port Harcourt, ete. These high population concentrations could explain the rapid population
growth rate and the migration movements between rural and urban areas. which result in an increase of the
mean urban population growth and g rapid expansion of the coastal populations (which, in the WACAF region,
represents an average of mors than 25 per cent of the countries’ population).

: Indeed, urbanization in the West African ¢oastal areas dates back to the pre-colonial periad, with the very first
] commerciai activities which took place in the coastal regions. Later, the urban expansion has been favoured
" by the strategle coastal situation of the main VWest Affican cities, with the attendant concentration of facilities
(natural harbours, economical, political and cultural nedes, as well az port and industry facilifiss). The build-up
in recen! limes of infrastructure, economie and social invastmants It these urban centres has generated a

polarization of activities with a huge altraction of surrounding populations from the rural areas in particular.

Even though the level of industrial devslopment is still low in Wast and Central Africa, the rate of
industrialization is increasing along the coastal areas. As an example, an estimated 60 per cent of the
industries in countties bordoring the Gulf of Guinea gcountries are located in coastal cities (UNDPIGEF, 1083),
In particular in Nigeria, Céte d'ivoire, and Ghara. Industrics range from iextile, leather, food and beverage
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producing countrias, such as Nigeria, Gaton, and Angela {Fig. 3a and 4a in Annex ll), production is heavily
concentrated in effshare and shoreline installations {World Bank Report, 1904),

Bolh the increasing rates of the urban population growth {with an average 4-7 per cent growth rate} and the
industries have created nagative synergies in terms of human and environmenizl impact aleng the coastal
regions. A variety of polutions from sewage, garbage, industrixt and solid waste disposal, il spills from
shipping operations can be found in increasing ameunts in fhe municipal sewage (Fig. 4). The deteroration of
watker qualily 5 one of he mos! important aspects of snviranmeantal degradation gccuming in the coastal,
marine and freshwater areas in the WACAF region. This deterioration is exacerbatad by the often untrealed
domestic sewage and industrial efiuents and being discharged directly into coastal waters. The total annual
bicchamicat oxygen demand (BOD) load from municipal scwage was estimated in 1984 to e 62,535 tons in
the northem zone, 205,612 tons in the middle zone and 20,314 tons in the scuthem zone (Table 1 and
Fig. 4}.

From industrial polluiion, total annual BOD for the whiole WACAKF region was estimatad for the same pariod 1o
be 47,263-tons (Tabla 1). Various analyses of the water have shown that most of these discharges contain a
heavy load of nuitients, pathogens, micro-organisms, organic material, sedimentary particulates, and also
trace matals and synthefic compounds. This type of peliution maybe even more severe and have more
nepgative impacts around the most industialized large urban cities: Lagos, Abidjan, Conakry, Dakar, ete,
Indeed, in these large cities, most of lhe pollution originates from BODS {12 per cent), total suspended
sediments (21 per gent) ang chemical oxygen demand {COD, 46 per cent) - Table 2. Significant paint sources
of marine poliution have been detected around coastal petrokeum mining and procossing, releasing quantifies
of oil, grease and cther hydrocarbon compounds into the coastal waters of the Niger delta and off Angela,
Careroon, Gonge and Gaban.

The agricultural run-off from the irrigation patterns in the river valleys and flood-phains {i.e. Seneqgal river delta,
interior Niger delta, Volta delta, ate.), including the elevated concentralions of nutrients and peslicides also
confribute to increased eutrophication in the estuaries, deltas, coastal and freshwater environmants In VWest
and Central Africa. Moreovar, the use of a wide range of persistant organic pollutants (POPs), although the
mast dangercus of these are banned, incuding DDT, aldrin and dieldin and other organo-phesphorous
pesticides, intreasa the water poliution in the regicn. River inputs cary considerable amounts of sediment, as
a result of soil erosian and deforestation which contribute o the siltation of coastal hebitats and the dedline of
water productivity. This phenomenon, combined with the pollutamts load, may explain the considersbie
problems encountered nowe in most of the freshwater aquatic areas, such as the Céte d'voire, Migeria and
Benin coastal lagoons, with the pressnce of significant seasonal invasive aquatic weeds. The same harmful
phenomena ars now found in the northem part of West Africa, in the Lac de Guigrs and in the Senegal river
delta.

Although tourism constitutes an important industry in many West African coastal countries, including Cite
dlvoire, the Gambia, Ghana, Guinga and Guinea-Bissau, it can have a severe impact along the toast from
Dakar 10 Douala. The construction of hotels and ather recreational facilties located directly on the shore have
been responsible for the dsaring of coastal vegetation, the filing of the wettands and the increasing load of the
gewage and solid waste: this can be exacerbhated by the lack of malntenance infrastructures.

The over-exploitation of marine lIfe and the degradafion of nursengs and habitats is today & phenomenon
which 1s accelerating. As a consequence of cver-fishing in the highly productive West African offshors and
coastal watars, the region is  facing a siuation where the fish stocks have been depleted. The fishing
activilies, which are an important earmer of foreign exchange in the economy of several Wast African
countries, must be carefully managed, with an appropriate quota for the exploitation of difforont spedies, usa of
appropriate fishing gear and fishing methods, adequate legislation and regulatory measures, reduction andfor
elimination of the pollution of the coastal waters irom bath land and marine based sources,

C. Socio-economic implications of anthropegenic alterations including losses of cultural heritage
sites

Agricuture is and will remain the main economic activity of most of the 25 WACAF countries, which include all
the coastal countries from Mauritania to Namibia and the landlocked countries covered by this report (Burking
Fasn. Central Affican Reoublic. Mali. Niaerl. However, unsustainable agricullure practices and loss of the land
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Table 1. Estimated amount of municipal sewage in comparison with industrizl pollution in the WACAF
Region.
ZONES Estimated Municipal sewage ! Industrial pollulion
population™*
1000 | BODstiyear | ™* - S8/year | %" | BOD< tfyear | %™ | S5 thyear | %"
Marthem 17.350 62.535 216 | 83530 | 215 15.320 245 18342 | 2008
Middle 117.960 205.612 711 | 202401 | Ti4d 29962 46| 681243 209
Southern 26.500 20.814 7.3 29 508 7.3 1.Y9BE .5 1.360 | 48 |
TOTAL 172110 258.961 100.0 | 410929 | 100.0 47,269 __,_m.m 81,145 __._m__“_1

* Percentage of the total amount of municipal sewage in the Region
** Percentage on industrial pollution of the amaunt af municipal sewage in certain zones

*** Estimated populatlon of the Region, but wilhout Maurtania, Cape Verde and Mamikia (Africa South of
the Sahara.

Source: UNEF, 1984 Regional Seas Reports and Studies. n° 4




Most of these countries are considered as "poor countries", according to thoir annual gross natienal product,
which ranges from less than US$ 300 {in countries such as Niger and Sierra Leone) to mare than US$ 3 500
in Gaban and US% 1,500 in Mamibia {World Resources Report, 19261297, A3 a consequence of this
povarty, which 1s mads worse by the incraasing population pressure on available species and resources, thers
is a significant negative impact on the quality of the marine, coastal and freshwater environments of the
WACAF region, especially in terma of land-based sources of pollution.

Comestic sewage and other wastes, but also coastal and upsiream non point sources of pollution from
agricultural, forestry and hazardous waste sites constitute sources ol vonlamination of the drinking freshwater
and the waler qualily in general, bolth for the surface and groundwater resources. Indsed, the watar quality
degradation is generally asscciated with health problems because of the presence of pathogens and other
micro-organisms, excass of nitrates and persistent crganic micre-pollutants. efe. Ancther phenomenon needs
to be pointed out and concemns more specifically the contamination of groundwater by salt intrusion due to
over-fishing of the coastal aguifers in the heavily populated areas where potable water infrastructure and
supply are lacking, Fhis is generally the case in all the suburban areas of the African coastal countries and in
patticular in the concermed WACAF countrigs. In these cases, sirategies for mid- to long-term management
platining Tor a sustainable supply of fresbwater {o populations must be focused both oh adequate wasta water
treatment and on tha reduction of difuse sources of pallution, but also through continuing and Concerted
actions with the full participation of local users, populations and stakeholders.

It is clear, consaguantly, that human Interference {(with the land-based activities) in the region, superimposed
on namral degradation processes in the coastal and marine arsas could induce huge disturbances with large
impaets in lhe concernead snvirenments (1oss of habitats and productivity and bicdiversity, water quality decline
with consequences in the coastal population health, changes in the natural coastal and maring environment
equilibrium with very citen, increasing harmful effects: i.e., microbiological and baclericlogical contamination in
the Bay of Hann, near the dity of Dakar; and in Ebrie and Lagos lagoons, around Abidjan and Lagos.

As far as cultural heritage sites are concemed, coastal zones in West Africa have been areas of human
settlement for a long time. Early evidence of human occupation of the rich mangrove fishing arsas are
confirmed through the discovery of shell middens and pottery in many estuaries and deltaic islands {Saloum,
Casamance). Additional svidence of pra-colonial occupation of the West Afrcan coastal regions exists at
Grand Popa and Ouidah on the coast of Benin; colonial buildings of considerable architectural intarest can
also be found in Porto Nowa, Benin, and Grand Bassam in Cote dlvolre. Indeed, archaeclogical and historical
sites are located in all these African coastal countries; particularly in Equatorial Guinew, Garnbia, Ghana and
Senegal. These cultural heritage sites must be presenved and included, as ntegral pars, in the coastal and
marine protecled areas, 1o prolect them Irom severe damage as a result of unplanned wrbanization, pollution
and intensive industrialization.

kl. REGICNAL OVERVIEW OF | AND-BASED SOURCES OF POLLUTION:
IDENTIFICATION AND ASSESSMENT OF FROBLEMS

As zlready mentioned in the repor, the major environmental issues for the WACAF marine, coastal and
associated freshwater environments are directly related to:

ta) Water quality deterforation, mainly arcund urban areas, eutrephication and associated impacts on
anvirorment and public health;

{b} Pollution of coastal and asseciated freshwater environments, from industrial and agricultural activiies;

fc) Physical altaration and degradation, coastal ernsion and habitat modiications;

id

(&

} Loss of fisherias resources and marine biodiversity, and
1 Inereasing aimospheric pollation.

As part of the regional overview analysis, this chapter will firzt of alt conzidar the most significant sources of

land-based pollution which affect marine, coastal and assoclated freshwater environments. At the
came Hra ond whanauvar sneransata ke nehire and eevente of the arshlamg areievinn in tha renion wall be
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Dietailed studies and analysis through the whaols WACAF region, including the landlosked countries, show
clearly that sewage consfitules the main source of paollution as a result of land-based aclivities. Al Lhe
countries assessed reflect high urban, domestic loads, sometimas fram indusfrial origin, which includs BOD,
suspended sediments, nutrients, bacteria and pathogens (Fig. 4 Tables 1 and 36-40 in annex ). The annual
tetal BOD for the WACAF region was cstimated to be 288 861 tans from municipal sewage and 47 263 from
industrial poliution, whily fhe annual totat suspended sediments {TSS) was estimated arcund 410,529 tons
from municipal sewage and 81,145 tons from industrial pallution. Again, the mpid growth of urban populations
ig far beyond the capacity of relevant autharities and municipalitias to provide basic ang adequate setvicss
such as waler supply, sewage and cther wasle water freatment facilitiss. As consequences of all these
domestic and organic biodegradable material discharges, contamination of the water quality, surface watets
as well as shallow aquifers and groundwater, iz a current phenamencn, mostly in the sub and periurban
argas, where the conditions of avercrowding and povetty ara Increasing with the growing number of people.

The main consequences are: public health risks fram the presence of sewage paltiyens, sutrophication or
oxygen depletion due to excess load of nutrients and organic carbon as well as contamination of the marine
and human organisms through the aquatic food chain. Indeed, in all the confined bays and the near share
zones around the large cities, such as Dakar, Mouakchatt, Conakry or around the most important coastal
lagoons in the region: Le., in the Gulf of Guinea with the Ehbrie, Toge, Nokoue, Lagos lagoons, the water
quality detericration resulting from #e insidious sawage mun-off phenomencon, in particular during the rainy
season, posed @ major risk to the coastal and marine enviranment and to peopla health. The chronic lack of
hygiane in most of these environments results in an increase in the number of infections among the
population, in particular smong children, with the result that epidemics of typhoid, hepatitis and malaria are
common,

Finally, poverly itsell is a major confributing factor to the present degradallon of the coastal and marine
enviranments, since it constiiutes a majer impedimenl for the adoption of new pracices or behaviour which
are less damaging to thaese enviromments. The presence of bitharzia and other water-bome discases
constitutes another important health risk resulting from the detarioration of $e quality of water in the
freshwater anvirenmtent This is due in particular to the changes occuming as a result of the construction of
river dams. Good examples can be found in the Senegal, Volts and Niger river basing (Tables 3 and 4 give
soma statistics on bilharzia infection of people living in the downstream Senegal river basin.

The other fallowing pronity issuss/problems, by suurca-category, ara:

fa) Intensive use of recycling nutrients, pesticldes, and other herbicides as well as organc-chlorine
substances in agriculiure, including certain forms of POPs, which can lead to an excess of
agricultural run-cff ;

{b) Physlecal alteration, including habitat madification and coastal destruction in areas of concerm;
i.e. the coastal ergslon phenomenon in sandy shorelines, and in critical habitals such as
mangroves, nursary areas and feeding grounds;

(c] Litter, solid wastes and piasties, including madne debris;

{d) Trace metals, oils, hydrocarbons, including othar synthetle organlc chemleals
micre-pollutants, from industrial and ports activilies; and, 1o an increasing extent,

{e) Atmospheric pollutlen resulting from gaseous and particulate amissions, the primary aspects of
pallution coming from industries and vehicles in particular, around big cities {Lagos, Dakar, Abidjan,
Couala).

As agriclithura constitutes one of the major sources of income in tha ragion, its intensification (through irrigation
and extension to marginal lands) has jed sometimes to the excess use of nutrients, pesticides and other
herkicides and organc-chlarine substances, including certain forms of POPS - Tables 7, 8, 10 and 11,
The inlensity of the use of POFS vanas from country 1o country depending on the type of agriculture bat they
can constitute a sowice of pollution, which may be of importance for the WaCAF region. Vadous examplas
can be found in Benin, Camercon, Gote d'lvaire, Nigeria and Sierrs Leone {Tables 10 and 11). Because of
the non-existence of substifules not only for pesticides, but also for substances against dissasaes and public

bl venrdmen abalosias lmasadicldan hases lmne o ena A #am tnrmn Maen O Cawas TL- S MMl Lt .. T
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The physical alteration and habitat modification of the West and Geniral coastal region through natural and
INEN-made erosion processes is one of the predominant probiems of the region. Some significant examples of
coastal erosion in West and Central Africa have been given by R. E. Quelennsc, 1987:

{a) In Senegal and in Sambia, the area most affected by fhe coastal wresion phenomenon is Rufisque
(with & maan recesslon of 1.5mivear), Sangomar, sand spif [oCated on the delia of the Saloum river,
litinral Morth of Banjul (with 10-15m in the last 30 vears);

{b} In Liberia, with & mean recession of 2m per year at Manrovia;

fc) In Cobs d'ivoire, with spectacular coastal recession at Port Bouet {more than 10m in 2-3 days, when
the phenomenon was aggravatsd by the construction of the Vridi canal;

{d} In Ghang, with an average of more than Bmfyear West of Accra, since the construction of the
Akosomba dam, with the present aggravation of the coastal retreat around Kela;

{e} In Togo and Benin, and dus to the construction of the large breakwaters for the Forts of Lome and
Cotenou, ¢oastal retreat has sometimes exceeded 150m in 20 years, East of Lomea; ratraats of more
than 300 to 500m had been ohserved East of the port of Catonou,

(f] In Migeria, pariiculady, around Vickaria beaches, where recession of more than 00 m have been
recorded since the construction of the Lagos Harbour In 1907,

fg} In Gabon and in Angola, occurrences of rapid downslides at the norlhem par of Cape Lopez, littoral
of Gahon and very affen long sand spits (restingas) breached along e Angolan coast. have bean
recorded.

The littoral of the WACAF region haz heen (and continues 10 be) subject fo significant coastal erosion
processes, linked to natural and man-mads causes. The consequencas can be sometimes tremendous, with
loss of infrastnieiures, houses, roads, ete.

The other main pregccupation in the WACAF region, as a major source of pollution fram land-based activities
is constituted by litter, solid wastas, plastics and other marina debrls which threaten marine life, degrades
the visual amenities of marine and coastal areas, with negative effects on toursm and general aesthetics. This
iz particularly fraguent along the beaches of the main WACAF large cities: Dakar, Gonakry, Abidjan, Lagos,
Douala. This situation constitutes a direct consequence of the growing population densities and their
increasing poverty, as well as the difficulfies for the local municipalities and governmental authorities (o
continue to provide the papulations with adequate basic sarvices {i.e. solid waste final disposal).

Although in the WACAF coastal, marine and freshwatar environments, the load of trace and heavy metals,
oils, hydrocarbons, including other synthetlc organic chemicals micro-pallutants out of industnal
wastes and effluents, ports and harbours, are rather small compared to other regions (Tables 40-44), with a
few localized exceptions {in the Gulf of Guinza - Tables § and ), It IS becoming mere and more a source of
concem for fhe ecology and the health of those environments, mainly in the middle and southern zones, as
mapped in Flg. 4.

All these major [point and non point) sources of degradation from land-based activities show that nomns,
adequate legislation, reduction of the various types of waste, discharge treatments, follow-up campaigns as
wedl @5 public education and awareness are an absolule nead jor the wholo WACAF coastal and landlocked
countries. To this end, the formulation of realistic and coherent strategies which aim at preventing the
degradaticn of the freshwater, coastal and marine environments from land-based activiies must be a high
prictity for the region,

In tatal, the major contaminants originate from various domestic discharges and run-offs {including markets,
hoszpitals, etc.) as well a5 industrial faciities {from breweries, foord, textie, wood processing). Oil, gas and
relalad products predeminate mainly 0 the Gulf of Guinea, and partly along the Migerian, Gaboness,
Congaless and Angolan coasts, where beach pollutlon By oil in the form of tar balls and il spills, is frequantly
obsensad.

OF secondary |mp0rtance and depending on the concemed countries, the other sources of pollution are

mmmmMea o L e e Tueiibla rinr] el el e w2 b adre Hhan e radmbnee ruese aF v hiclac that
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As ghbserved in almost all the WACAF countries, coastal emsion constitutes a major problam, with relative
Coastal retreat rates, Among its causes appears sea level rise, with a ot of uncertainties which however
should atlow the African coastal countries to adopt precautionary and preventive approaches, when managing
their coastal areas,

As major rasults of land-based activities which affect the coastal regions, critical habitats such as coastal
wettands, mangroves, lagoans, etc. as well as the many spawning and nursery ground areas they include, ars
threatoniad and sometimes degraded; examgples have been given in Cote d'ivaoire, Ghana, Guinea, Nigeria and
Senegal with the consequences already depicted in the earfier chapters.

. EMERGING AND FORESEEABLE PROBLEMS

Ag far as pollulion from land-based activities is concemed, the major emerging Issues and problems in the
WACAF region could worsen in the near Tubure il prevenlive and adeguate measures are not taken. Those
issues are linked o

(@) Increasing sewage and salid wastes of domestic origin and their affects an public health and water
quality decling;

(b) More and more intenslve use of recycling nutrients, pesticides, other herbicides and grgano-chiorine
substances;

{c] Increasing trace medals, oils, hydrocarbons, including other  synthatic organic  chemicals
micro-paliutants, from industrial activities, ports; and, to an ever increasing extent:

{d)y Ammaspheric pollution resulting from gaseous and particulate emissions, from industries and vehicles.

Although much uncertainty stil surrounds the issue, predicted sea-level rise as a consequence of qlobal
warming must be taken into account, because of its possible impact in terms of coastal erosion and land
losses, saling water iIntrusiun and ground water contamination, socio-econemic, natural resource and other
patential coastal environmental isks,

Cther emerging problems could result from the impact of climatic change {i.e., drought phenomena and thesir
sonscguences in the marginal areas), the loss of biodiversity in coastal, freshwater and marine resources, due
in parficular to downstream impacts from bacterial and toxic sewage, particularly in the main urban
gnvircnments, agriculteral run-off and industrial pollution, which could lead 1o the collapse of sizeabls Ash and
other coastal and marine resources,

In all the above cases. the application of preventive, precautionary and anticipatory approaches fhat will help
ta avoid imeversible degradation and to reduce long term risks seams to be imperative.

V. STRATEGIES AND MEASURES .

In addition to the pricrities undedined in the above chapter and in order to anticipate the foreseeable and
growing problems, States within the region should promote sustainable use of the coastal, marine and
freshwater emvironments. To reach this goal, the application of integrated coastal area management
approaches could constitute 3 first step. Indeed, most of the WACAF couniros (i.e., Benin, Céte d'hveire,
Gambia, Guinea, Ghana and Senegal) have now initiated Mational Envircnmental Action Plans (NEAP)
thraugh which the Integrated Coastal Management (ICWM} approach could be applisd. The pressni stategies
and actions must ba focused on confrelling and reducing degradation of the coasts), freshwater and marine
environments, as recults of land-based activities. The future regional plan of action mugt take into 2ccount the
prionty source-categories fram land-based activities and include the needs of the various countries, as well as
the available means, and the possible support slements. Individually, Govemments and authorities are
respansible far:



fetm s e T T T N et et el BLARTLAALT S -

13

{b) Localization of the industies in less vulnersble areas preceded by environmental impacts
assessments;

{c] Use of clean production technolopies and the bes| porl reception facilities:
(] Wmplementation and enforcement, when needed, of the legislaton;

{e) Land-use planning and the improved application of agro-chemicals, including whenaver possible,
nutrient recycting;

{f} Finding other alternatives, in view of the possible impacts of POPs, as set forth in Tables 7 and B.
(9] River basin and coastal walorshed sustainable management;

{h) Coastal and marine resource surveillance, including adequate aquacultural methods and
practices, '

{iy Imnprovement of ofl productien and implementation of contingency plans, including MARPOL, for the
region (Fig. 5; and Fig. 3a, 4a, 6a and 7ain annex Il).

Of course, the effectivenass of these measures and strategics supposes a certain number of canditions which
are not met at all in the majority of the WACAF countries and which are based or: good scientific: and
informaftion data; best availabla techniques; bast environmental practices and product substitites: sufficiant
technical human resources, equipment and financial means; adequate legislation and requlstory measures,
guod economic instruments and incentives; and a long-term planning and monitoring sysiem.

It is important therefore that efforts be made by the counfries themselves, first of all, to deslagn thefr own
priorities, and thersafter to create the conditlons for the successful implementation of programmes of action,
through the harmonization of their existing laws, by making provisions wilh & view 1o resolving intemally the
palential conflicts which often arise from the conflicting use of watersheds and coastal and marine areas, and
by minimizing the constraints arising from inadequate funding possibilities.

V. PRIGRITY FOR ACTION INCLUDING REGIONAL AND INTERNATIONAL
CDOOPERATION ACTVITIES

Cegpite the limited availability, within the WALCAF region, of detailed scientific information, refiable data and
chservations {with the axception of a very faw countries such as Banin, Cte d'lvoire, Nigaria and Senegal),
priorities have been established from the sourpe-categories criteria. Attempts have also baen made 1o identify
the near future emerging problems which could affect the freshwatar, coastal and manine envirpnments. I is
important, therefore, that the priorities for action be based on the identified major issues for the WACGAF region
which are:

{2} Increasing sewsne;
(b} Intensive use of pestiddas, herbicidas and organc-chioine substannes in agriculfure,

{c) Physical alteration, including habitat modification, coastal erosion and potential sffects of the sea-level
rlse;

{d) Lifter, solid wastes and plastics, including marine debris;
(8] Trace melals. oils, hydrocarbons and other synthelic organo-chemical micro-paliutants;
{f} Atmospheric pollution resulting from gaseous and particulate emissions.

One of the first actions is to determine the scale of the coastal, maring and freshwaier environment
degradation, taking into account the priority source-categornes identified for the reglan, which may be of either
aatural or man-made olging, This will be only carffed out F comprehensive scientific studies are underizken al
national and regional levels. The national envircnmental action plans developed by most of the WACAF
counlries could constitute an adeguate: framework and the basis for future actions.
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At the same time, certain common problems i3 WACAF countries {such as global wamming and the potential
impact of saa level rize; threats to wetlands and marine biodiversity, land<hip-hased aclvities as sources of
poliution of the freshwater, coastal and marine environmenis) should be addressed through appropriate
regional support, in the framework of the relevant malor intemational conventions which have been ratified by
mios] of he YWACAF counlries: examples are the MARPOL Corwenlion, the UNEF regicnal seas convenlion,
the Conwention on Biological Diversity, the Uinited Nations Framework Cenvention on Climate Change and the
United Mations Gonvention an the Law of the Sea.

Cther actions could be proposaed at different lavels:

Thus, at the national lswsl, the following actions are proposed:

fa} Conduct, in he most vulnerable areas, of coordinatsd prograrmmes for the monitoring of nutrients,
including bactericlogical contamination (either from domestic or industrial activities, especially
BOD and nutrients);

{h} Conduct of studies on envirenmental impact assessment and land-use within the major drainage
basing, giving particular attention to the various loads, nutrients, pariculates, metals, etc.;

L
1
1
i

e} Caollection of data on agro-chemicals and other bineides, in particular within the upper river basins;

{d} Comprehensive environmental institutional and legislation mechanisms, including the identificatian
of the commonaltiies within the WACAF reqionz; '

{2} Building capacities to formulate and implement action programmes dealing with freshwater, coastal
and marine environments, taking into account the varous constraints due to lack of bechnical,
mangowar and financial resourcas.

At a regionad level, the action plan to be implemeantad must be realistic and must:

(@) Integrate, in a coordinated manner the existing on-going national and/or regional profects, dealing
with the profection of the freshwater, coastal and marine envirenments and very often funded or
executed by the same intcrnational agoncics United Matfions Development Programme {UMDP),
World Bank, Focd and Agricultural Organization [FAQ), Intemational Maritime Organization [IMG),
the United Mations Cultural Organization (UNESCO), the Eurapazan Union, and non-governmental

- organizations such as Intemational Union for the Conservation of MNature {IUCN), the World
! Wildlife Fund (W\WF), ECOWAS, African Development Bank {ADB), the Organization of African
Unity {OALl) and its Scientffic, Technical and Research Commission (STRC), the United Mations
Industrial Development Crganization (UNIDOY,

e {b} Encourage the Implementation of joint subreglonal programmes based on commenaltizs as well as
o cooperalion, networking and technical assistance for countries in need;

L {¢] Encourage speciglized training sessions in ilems dealing with 1CM and joint research programmes,
: insiuding non-governmenta! organizations, stekeholders, and local authorities, @s these sessions
could also serve as exchange of expenence, public education. awareness and sensitization.

At an internationat level and due to all the constraints identified in the chapters above, there is a2 need for:

{a}) Instituticnal capacity building, human resaurces development and expertize mobilization, procurement
of cleansr technologies in waste managoment and industial produchon as well as innovative
technologies relevant to each source-cateqory of impacts from land-based activities;

{b} Facilitaion to identify and acecess to opporuniies and sources (b and mulbilateral, human and
financial] and at the same, tha implementation of eficient cearing house mechanisms  within the
WACAF raglonal coordinating unit;

{c) Intematicnal cooperative agreements and actions should Be undertaken in conjunction with the other
parts of the world where similar exercises ang inilaled,
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W1 MAIN CONGLUSIONS AND RECOMMENDATICNS

This regional overview contains broadly, enough information fo draw a preliminary asscssment of land-based
zolrgss of pollulion affecting the coastal, manne and freshwater ecosystemns of the WACAF region. Particular
emphasis has been mada on the detrimental social and economic imphications thal land-based scurces of
pollution can generate, including poor human health, water quality decline and loss of amenities and
economical values in the ooastal areas. Based on the inveniories made and taking info account the
source-caleqgary priorties criteria, it has been noticed in the majority of the countrias that sewags with very
high domestic loads, including BOD, suspended sediments, nutrients, pathogens and bacteria constitutes the
first issue of greatest concern. Linked to this source-category, many Industral lgads can be compared o
dormestic discharges, in particular when they are constituled by organic biodegradabls material.

The other issues of concarn ars related to the use of pesticides, herticides and organa-chioring substances in
agriculture; the physical alterabion, including critical habitat modification and the coastal srosion, the
proliferation of liter, solid wastes and plastics, including marine debris and the existence of increasing race
metal loads, oils, hydrocarbons and other synthetic organic chemicals micro-pollutants and  finally,
atmospheric poliution resulting from gaseous and parficulate emissions, which is betaming mers and morg
serious, in particular around the major cities within the WACAF region.

Itis impartant, howewver, to mention that loads of metals and heavy metals, such as cadmium, lead, copper,
etc. ara generally small, with some exceptions [Table 6); the same applies o complex tOxic organic chemicals
and diciins, which are not often observed in the region, except in some critical areas. However, priotty must
be given to the implementation of a menitering programme for these substances as their presence could lead
1o the imeversible degradstion of the coastal, marine and freshwaler environments. IE should @is0 De stressed
that befare taking any remedial action, the first priority is to prepare the best possible results based on detailed
scientific investigalion. Therefore, it is important fo begin any assessment in the region which aims at
preventing and/or reducing the degradation of the coastal, maring and freshwater envircnmentis, from
land-bascd activities with:

{a) Localization and quantification of fluxes and substances discharged into the concerned envirenments;

(0 An assessment of pollutant guanlities in the sediments and in the various organisms, as the same as
their propagation;

{c) An assessment of the degraded areas as well as a socio-economic and epidemiological study of
these araas,

{d} An evaluaticn of the nead for waste water freatments, adoquats solid waste final disposal and the use
of clean techneologies;

(&) Implermantation of an adequate institutional framework as well as efficient requlatory and legislative
measUres,

All these actions need to be accompanied by continuous campaigns to sensitize major groups, ensuring public
awareness and the invalvement of all actars, including kecal populations, nen-govemmental erganizations and
stakcholders,
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VI. COUNTRY BY COUNTRY ANALYSIS
OF LAND-BASED SOURCES AND
ACTIVITIES, BASED ON THE
COUNTRY-REPORTS'.

.......
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A Angola
1. Introdusction

Estimated at approximataly 1,650 km long, the Angota coast is one of the longest in West and Central Africa.
The country ltself has a suerface of 1,246,700 km®, with a population of around 12 million inhabitants. Almost
40 per cent of this population s concentrated in the ooastal area In the largest Angola citles, among them
Luanda, the capilal cily, with 3 million inhabitants, Labito, Benguela, Mamibia. and Soya.

The coastal zone is compesed of arid sandy plains and cliffs in the Morth. The Banguela cool cument
constitutes the most important characteristic of the Angola marine environment, well known for its richly
populated fisheries and productive maring waters, Basides its important coastal region, the country has a
number of rdvers which pour inte the Atlantic ocean, among which: Kwanza, Cunens, Lwei, Zambees,
Chiluangu and Lucola.

2. ldentification, study of main sources of pollubdon and establishment of priorities by source-
categories

The major Angotan problems result from the twenty-year cvil war which has paralysed the main aconomic
mctivities, including agricultural exploitation, food and manufactory industrigs. The coastal zone hawever, is
sUbject o physical degradalion and to various forms of pollution. Among the main sources of pollution are:

{a} Sewage from urban, domestic origin;
(b} Dwstritus, marine debris and solid wastes;

(c) Discharge from functioning industries, sueh as oil mining in Soyo and Malengo, cement factaries and
soap, edible oll and brewatles manufacturers In Luanda, In addition to port Installations and the oil
refinery;

(d} Physical modifization, including coastal erasion, of the littoral, paricularly in Ports Amboim, Sumbe.

(a} Pollution from sewage, liquid and solid wastes and indusfrial waste waters

This poliution constitutes one of the major types of marine environmental degradation which take place araund
large cities. Although litde information and data are available, the main pollution sources are domesfic wastes
(sewage, delrilus @nd solid wastes) and the few industral effluents which are still functioning {oil mining in
Soyo, oil refineries, 8 cement faclony, soap and edible gif manufacturers, port infrastrictures, and breweries in
Luanda, and harbour and port infrastrusture in Lobila), As indicated in Table 9, the highast annual totat values
recordsd in 1982 were of oil and grease releases (3,766 tons) and GOD from industriss (2,078 fors). In
addition, there is oil explaitation off the coast which could lead to some gil-spills inte the ocean, notably in he
Cabinda province.

It is difficult to estimate the level of this pollution and the exact nature of paliutants from ingustrial efflusnts and
washe waters i3 not known as there are no studies on the subject. Howsver,.it 15 clear that the Luands
coastling is affected. Indeed, terrestrial water run-off as well as zewaqe and other indusirial waste waters are
discharged diractly inte the sea without any treatment. In addition, the Luanda bay is increasingly poeor in fish,
The sttualion is similar in Lobito where there is a port with 2 naval site.

{b) Physical littoral modifications, including coastal eresicn

Coastal erasion comabitutes the main cause of the lioral physical degradation, either due o natursl factars
(currents, waves, storms, etc)), or human factors {vegetation degradation, anarchical occupation and
construction in fragile caastal zones). This type of degradation, which dates back decades ego, has increazed
on the ane hand with the migration of populations escaping the war from the inner country towards the coastal
zonas, and on the cther hand, with the quasi-absence of an urbanization policy for the big cities (Luanda,
Benguela, Lobito, Sumbe, etc.).

Ratwaon | ianda and | ohiln cnastal erncinn has aieady canzed mmnzidamsmble damane In snme oeAlities
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Luanda whero areas situated in low topographical areas near the coastine of Mussulo island hawe bsen
completely destroyed by the erosion, Between the localities of Benguela and Mamibe, however, the intensity
of the erosion is relatively low.

3. Recommended saiutions

Two solutions are recommended. Firstly, the implementation of an efficient institutional framawark which is
able 1o coordinate the continuous monitoring of the environment; and secondly, to undertake 1he management
of the degraded zones,

{a} Coardinating Institutions and continuous manitoring of the sovironment

Until December 1992, Angala had no instituion in c¢harge of managing the problems relaled to the
ervirohment, [n 1992, a State Sccrctariat of Environment was created to slkaborats a global poligy for the
management af the environmental problems. Despite the lack of financial means and sufficient qualified
persannel for tackling the main causes of the degracation of the Angala environment, awareness-raising
aclvities such a2 a national symposium on environment, various seminars, and the evaluation of the stafe of
the environment, have been initiated. However, 2 number of these actions have not been followed up. In
recent months, the State Secrefariat hag becoms a Ministry, which may in the coming years inifiate the
devealopment of best-practices to tackle the problems relatad to the country's arvironmeant. But it will be
necessary for the Ministry to build and strengthen capacity through training and the provision of adegquate
inslillions.,

{h} Degraded coastal areas management

There are cumently three management projects whose studies have been completed. Proposals based on
their findings are now being submitted 1o relevart donor parthers for funding, They ares:

i Integrated management of the marine ecosystem of the Benguela ¢old current;
i. Integrated management of Okavango (Zambeze) river basin,

fi. The Lobito-Benguela urban management project.

Studias on the management of Luanda Bay are underway. All thase projacts ara almed at reducing andfor
efiminating the negative impact caused, on the one hand, o the coastal and maring environment, and the
rational managsment of aquatic resources an the other hand. Their cornplelion should allow & Tundamental
equilibriurm of the Angola marnine and coastal ecosystems o be restored. In addition, a Permanent Technical
Commission for the Protection of the Marine Environment has besn sst up. It is composed of representatives
of the ministrizs concemed with the envirgniment, qil, transportaticn, public works and tourism. Some private
enerpnses are alsa represented. This cammission will sndeavour 1o

i. Progeed in defining marine water boundaries;
i. Define the whole coaslin lunclional unils based on physical and/ar environmental charactenstics;

iii. Prepare projects of measures and regulations related to the protection of the maring and coastal
environment of Angola; and

iv. Initiate studies of all nature related to coastal and marine ecosystems and 0 Angola coastling
gnvironment.

The project to study the coastal system from the Kwanza river mouth to Benguela city is under preparation.
The governmenl estimales hal the implemenlalion of this commission will alow it 1o evaluaie and sove
problems of the coastal area for at least a 10-year period.

4, Constraints

The implementation of a glebal envirenmental management policy in Angola comes up against savaral
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{a} Institutlenal constraints

If the recent creation of the Ministry of Envirenment constituies an important slep in addressing the
environmental questions at a decision-makers' lovel, efforis are vet to ba made to develop a national
kenislation protecting the environment, in conformity with international conventions already ratified such ag
those related to international waters and bislogical diversity.

(B} Flnanclal and technical constraints

A large part of he government's financial resources weare used to lirence the civl war, In addilion, and
because the environment is not given a high pricrity, the Ministry of Emvironment only receives 0,03 per cent
of the national budget. Although technical and financial difficultiss are considerable, with ng mechanisms for
the internal financing of the projects or programmes affecting the environment, a fund for the pretection of the
coast has been created whoses resouress will be fed by gil, fishing and submarine resources mining.

{¢} Sociov-wcunomic constraints

Ag stated abova, most of the population currantly seliled on the coast originates from the inner part of the
sountry. The precaricus conditions in which they live do not allow them to respact the enviranment. As long as
these living conditions are not improved or the people’s repalriation to their regions of orgin does not take
place, the Angolan coastal environment will continue to suffer,

3. Assistance

The country has already bensfited from inlernationat financial assistance. The three projects whose studiss
are complated have been jointly funded by UNDP, UMEP and World Bank. Angcla is alse benefiting fram the
regional cooperation through two major projects, ene of which coveors Namibia and South Africa, and the
other, Botswana and Namibia. One of the obstacles to the elaboration and implementation of projects and
programimas in favour of the anvironment is the absence of specialized trained manpower. Theare are no
fraining insttutions in this fisld in Angola and assistance in this respact is therefore essential.

B. Strategies

In Angola, the current strategy for protecting the coastal and marine environment from the impact of land-
based acfivities is reflected in the urban management projects of Luanda and Lobito-Benguela aliss whish
recommend the processing and treatment of domesiic seawvage, as well as the integrated management of
Bengusla cold curment scosystemns. Unfortunately, efuants from some manufactaries continue to dump their
chemicals into the ocean without any preliminary control or freatment. In spite of its waak financial and
fechnical means, the strategy of the Environment Ministry is the following :

{al Revision of the former legislation and adoption of new laws in line with the related intermational
convartions for the protection and praservalion of he ernvirgrimeant;

{b) Education and awareness raising of the losal population, with the padicipation of non-governmental
organizations;

fcy Decision-makers' training;

(i} Invalvernent in scientific research in oroder to identify with better accuracy, pollution sources and to
doterming the marine pollution indicators.

The regianal cooperalion. aready commilted o e accomplishment of some projects, will be strengthened in
the training and scientific research domains.
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B. Benin
1. Introductian

Benin is situated in the Gulf of Guinea, between Toge and Nigera wilh & coasline lknaglh of amund 125 km.
Its ol populktion is 5 milion inhabitants wilh 2n wban population estimated at 1.3 million inhabitants.
Cotonou, the capitat city, with 555,000 inhahitants, is in the south-east of the country, south of Lake Nokoue,
along the Atlantic ocean. Mere than 75 per cent of the country's industrial activities take place in Cofonou,
where the majority of the infrastructures and eguipment of Benin {port and airpert, main market facilities,
hospitals, otc.) are also located. Due to the increasing population growth (2.9 per cent per year} and the rapid
webanization in Cotonou and its sumoundings (nearly 4.5 per cont per y&ar), all available areas ars popuiated,
incluging the Iow-lying Zones, with negative consequences on inhabitants in temms of drainage, sanitation,
salubrity and water supply. -

The hydrologic regims is lamely influenced by the rainfall {with an average of 1,300mmiyear for 100 days). A
sanes nf freshwater rivers {parly flowing towards the north via the Niger river, but mainly o the south in the
Atlantic ocean; Mono and Couffo rivers). lakes and coastal lagoons constitute the hydrological natwork ol e
country.

It is mainfy around Cotonou that agro-industrial activities bave had a serious effect on the freshwater, coastal
and marine environment. Yvhile the agro-chemical and agricultural run-off constifute the main source of
poliution inland, urban and domestic mun-off and solid wastes are the main ones arcurd the major cities, and
particularly in Cotonou.

2. Identiflcation ang assessment of main pollution sources, establishment of the priorify
source~categories

Five main source-categaries from land-basad activitias affect the coasial, marine and freshwater environment
of Benin:

i. Indusftrial and urban/demestic sewags;

ii. Litter, zolid wastes, plastics and marine debris;

iiil. Physical alteration, including habitat modification and coastal erosion;

iv. Agro-chemicals, fenilizers and other biocides, mainly around agricultural areas; and

v, Synthetic organo-chemical micro-pollutants and hydrocarbons from industrial wastes, atmospheric
pollutants from carbon and nitrous mono-dioxyds released in the envirgnment,

{a} Industrial and domestic sewage

Agricultural and food industriss, including brewsties, food processing, and edible oil manufacturers are the
main confributors to the industrial sewage and run-off which contaminates and degrades the fresh and coastal
waters. Urban sewage iquid comes from domestic effluents and refuse, mainly arolund Sotonou and the ather
cities such as Porto Nove, Quidah and Grand Popo. Sewage and waste water treatment faciiities do not exist
in Benin and all the liquid discharges are dumped directly into lagoon walers (Lake Nokoue for Cotonou} orin
the near shure waters. Some of the public heallh problems can be explained by the contamination of the
ground water by septic tanks used by residents in the suburbs, Also, mare than 80 par cent of the pepulation
in Cotonou have ne sewage evacuation system. This analysis ralses again the problemn of poverty alleviation
a3 linked to the degradation of coastal and marine resources and general health of the ecosystem.

{b} Litter, solid wastes, plastics and marine debris

This type of "macro-wasie” is generally faund around the large cities (Cotonou, Porte Movo, Ouidah) and can
be explained by the low capacily of the municipalities o insiall proper solid waste final disposal (from 87,000
fons in 1986, solid waste had reached 150,000 tons in 1992} A large proportion of this waste is collected
mainly from residential and commercial areas, bt also from markets, hotels, (ndustrizs and factories. They

[
oy
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{c} Physical alteration, including habltat modification and coastal erasion

As pointed out in the introduction, all the coastal countries along the Guif of Guinea, including Benin, have
been subjectad to coastal degradation and cpastal erasion. This phenamennn is exensive in some porions of
the: cowslal zone of Benin (East of Colonou harbour, PLM Hoted, Sobaprim). A large part of the increase of
coastal erosion is due 1o the consiruction of fetties for the protection of Cotonou harhour, Although the coast is
eroded by natueal factors (such as the strenglh and slung impacts of lhe swells, storms frequency and
possible sealevel vadations which need to be further investigated), human actions, through jetties and
harbours sefflements, dams construction; ie. an the Mona river, coastal sand mining), have largely
contabuted to the acceleration of the phenomenon.

As a consequence of these disturbances, ecological and hydrological disruptions (such as the case of the
Mono rivar dam}, have threatenad crilical habitats and degradation of parts of the remaining mangrove forests,
efc.

{d} Agro-chemicals, fertilizers and pther hiocidas

We know thal [hess land-based source-categories are mainly impacting the areas around the agricoltural
regions. [n particular, the excess of nutrients and other pesticides and herbicides can have important
consequences on the superficial and groundwater supplies of water, on fauna and Nora, particularly near the
lakes, fagaons and other rivers and near shors environments. For example, the litfle data and information
obtained so far on pesticides shows that from 1,100.000 lires in 1991, the quantity of importad pesticides had
reached 2310000 litres in 1996, Besides, during the 1934-1995 campaign, more that 100,000 tons of
chemical fartiizers were used.

ie) Other synthetle argano-chemical micro-poliutants, hydrocarbons, and other metals from industrial
wagtes including atmospherie pollutants fram nitrous oxide and carbon mono-dioxyde relecase

These types of landbased source-caiegories mainly originate from chamical industries (ol refineries,
melallumic and cement facionies), Cotonou and lts surrcundings constitute their main area of concentration;
furthermare, the proximily of the harbour, the airport and the other industrial infrastructures contribute to the
high concentration of this tand-based scurce-calegory, compansd to the rest of the country. Although, B seems
that the toxic efflugnts of the industrial waste and run-off is not really sionificant (low concenlrlivns of toxic
substances as indicated in tables 190 and 11), there is a nesd for mome exhaustive and complete
measurgments in order to have precise figures on the contribution of this land-based source-category to the
degradation of the Benin coastal and freshwater environments {including the contribution of industriss and
traffic vehicles to air pollution, notably around the large cities),

3. Managamant abjectives for priority problams

As already shown in previous chapters, the priorities established for the land-based source-categorias are
closely related to issues of food security, pubic health, poverty, coastal and marine resources, as well as o
socip-econamic benefits and uses. It s Impertant therefore, to envisage the following management objectives:;

{a) Ewvaluation of possible provisions for instalation of adeguale scwage (industial and domestic)
systemns and outfalls and final solid waste dizposal;

(b} Ensuring that all the liquid effluents are freated before their discharge into coastal, lagoon or
freghwater areas;

{c) Enforcing and implementing the existing laws, regulations and measurss in ordar to protect the
coastal, marline and freshwater Benin environments:

oy Constructing industries in l2ss vuinerable areas and encouraging the use, as much as possible, of
clean producticn lechnolugy;

{e) Developing integrated coastsl management programmes which ot only include precautionary
approaches and anticipate the possible futurs change of the Benin coastal area, but also integrale
protection messures as far as the coastal zone is ¢oncarned {better localization of the sand mining

arane kbedar chconrmaas af Hhoe o e semms e e ssmedal memm e e abime b
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4. Identification and selection of strategies and measures

In order to achieve the above stated chisctives, the following strategies and measuras are recommended:

(&) Implementation of appropriate and coherant integrated coastal management plans which involve al|
actars; fram the Iocal communitles to the privata sector Including the municipalities, non-governmental
ordanizations, ele.;

{b] Encouraging the use of envircnmental impact assessment studies in all projects (development or
tourism), to be implementad in the Benin coastal areas or which may have any impact in the
freshwater or marine envirenments;

{¢} Roducing tho sdverse impact of sewage and other industrial and agriculiural uneoff as well as litter
and solid waste disposal on public health, coastal and maring resources, lagoon, coastal and marine
i iversity;

{d} Reinforcing the protection measures of tha liftoral against coastal erosion, as part of the coast is
submitted to coastal degradation (East of Cotonou Harboury,

{e) Establishing rehabilitation and resloration programmes for Benin's eritical habitats {i.e. mangroves,
lakes and lagoons ecosystems), which are suffering decline and loss of their resources and
bindiversity,

{fy Informaticn, sensitization, and education programmes must be undertaken for the benefit of all
cohcemad actors, s wel as their invohvement in all Benin programmes dealing with the protection of
the coastal, marine and freshwater envirgnments;

{g) Creating a natienal chservatory o continuously maenitor pollution from tand-based activities.

5. Evaluating the effectiveness of stratagiss and measuras

A number of measures must be set out in order I measure the effectiveness of the proposed strategies and
b
fa) Ensura the conbruous assessment {through the development of indicaters) of the water quality and
the Benin freshwater, coastal and matine resources:

{hy Evaluate and reinfurca (if necessary the effectiveness of polisies, laws and requiationsflegisiation
related to management and protection of the freshwater, coastal and marine areas;

{e) Setup reguiar epidenticlogizal contral programmes for the most exposead populations which are prong
to hesalth risks due to coastal or lagoon ad water quality or contaminated groundwaler supplies;

{d} Develop a comprehensive and detailed coastal and lkgoon survey, including mapping  hrough
classical methods or GI3, coastal sensitivity index maps, land-use planning, watershed management,
proposed protected arsas as well as areas to be developad. This could constitute part of the
infegrated coastal management plan to be implemented;

fa}) Develop a cost-bensfit analysis of the different options

8. Programme support elements

The Ministry in chamge of the environment, as well as the other concerned structures dealing with the
management and protection of the coastal, reshwater and maring areas will constitute the main responsibles
entiies. As Benin has alrsady developed a national environmental acticn plan [NEAP), the programmes and
stratcgics to bc adequately implemented could be undertaken in this framework, In addilion, better
cocrdination is needed for existing prograrmmes, as woll 23 ensuring their continuity, the consdlidation of the
Manpowar capacities, & better involvement of traditional and religious authorities, and local collectivities, non-
novemmental erganizations, as far as the protection of coastal, lagoon and marine areas is concarmed.
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. Chad .
1. Introduction

Chad i a landlocked counbry and among the largest Statss in West and Central Africa. Chad covers an area
of 1,284,000 square km with a population of about 5,300,000 peopls. Most of the permanent watar courses
are located in the southem tropical country zone such as Lake Chad, Logone and Chan rivers ag well as
many other mors or less permanent water courses,

Lake Chad, which ig the mast important lake situated to the Southern limit of the Sahara, is located In the
sinking part of the old drainage basins of the African continent, [t covers an arga of 2,500,000 ha during the
low waters period, The surface waters of Lake Chad constitutes a large potenlial for agricultural and fisheries
saclor. .

2. Main source categaries fram land-based activities

Those which affect Lake Chad have been identified as:
{a) Sewage and waste waters from urban domestic and industrial origin;

b} Sulid wastes and plastics;

{ch Agro-chemical substances, such that fertilizers, pesticides and other herbicides, mainly used in cotton
helds;

{d) Sedimentaticn in some water courses, mainly resulting from surface run-off phenomena with the
construction of the ¢l pipeling, as well as the future oil projoct of Lake Chad consthuction of which will
cemmence in the near future,

3. Constraints to the alimination of these forms of pollution

These are econamic {poverty and reduced access to funding sources), technical {lack of data and adequato
informaticn, inadeguate egquipment, imited human resources}), institutional {absence of appropriate regulation
and programmes of emvircimental management).

4. Solutions and envisaged strategies

These include the following:

(&) Carrying out environmenta! impact studies for all developmert projects which have the potential to
affect the river basin slopes, as scems o be lhe case of the future oil project of the Lake Chad basin

(b} Taking appropriste measures to treat waste water befors its discharge in aquatic environments;

{c} Implamenting monitoring and pressrvation programmes of surface waters which currenily constitute
one of the first priarities of the Chadian authoriies;

id} Imvolving mon-governmental organizations in Faining, information, communication and awareness-
raising efforts of local populations for a better managerment of the anuatic environment of Chad.

5. Required assistance

With #he construction of the pipsling for the export of oil from Chad, the Lake Chad basin project is going 12
generate various types of liquids and solid wastes, resuling from the various oil installations. These potential
negative impacts will have to be controllad and managed by adequate treatmeant, most notably for industrial
and domastic wastes and waste watars,

In this regard, some directives for managing waste have been developed [ur the Lake Chad basin project
which further recommend practices for reducing wasles and for their re-use, processing and elimination.
Substantial firancial assistance will be required in order to aveid the irreversible degradation of the aquatic
ervironment and {3 ansure the reduction of long-term riska.
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&. Programme support elaments

Among other countries of the sub-region, Chad adapted a law defining the general principles for the protedtion
of the environment en 17 July 1988, This instrument responds 10 the problem of new options for sustainable
development, the mining of natural resources, and the necessity to preserve a healthy envirchment for
prasent and future generations.

It is against these important questions that the Ministry of the Envirenment and Water has taken tha initiative
o elzhorate this law in erder to reply to the challenges net only for the environment in general, but equally for
the development of il and gald mining.

WVarious national and intemational non-govemmental organizations are equally concernéd with strategies and
prograrmime implementation whose pumcse |5 I line with the protection of the envirgnment.
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. Democratle Repubdic of Congo

1. Infroduction

Located In the heart of the African continent, the Democratic Republic of Congo has 2 huge temitory of
2345000 ko', [n 1995, the population was estimated at 42 million inhabitants with an estimated annual
ncrease of 3.1 per cent and a Iow density (15-17 inhabitants per km®y. The Democratic Republic of Congo hag
37 kilometres of open coastline on the Allantdc ouean where & sirong ol activily is laking place due o he
presence of the Golf Oif Company (ZAGOF) and the mining company ZAIREP. Tourism and fishing also
cocupy an impartant place in the Conge esonomy with beaches and mangrave reserves fsaturing as tourist
attractions. Industrial activity, which is very diversified, creales acute and complex prablems of pollution in the
maring envirpnment, cspocially around the big cities which host most of the industies (chemistry, oil, metal
processing, paper and painting factories, food processing). Indusirial waste water is dumped® directly in
freshwater, without any treatment. Similarly, harbour aclivities sometimes result in oil spills during discharge in
Ango Anga of Banana. Urban solid and liguid wastes are no longer treated. They are generally dumped into
the aquatic envircnment. Despite of the lack of detailed goienfific information, and thanke to bibliographical
data collection, it has been passible to identify some sources of pollution due to land-basad activities affecting
the marne, coastal and continental freshwater environment.

2. ldentification, study of the main sources of pollution and establishment of priorities by source
categories

Five main sources of pollution from land-baszad activities have been identifiad in the Democratic Republic of
Congo:

{a) Sewage of an industrial and urban domestic origin;

{b) Solid wastes;

fc) Metals and heavy metals, hydrocarbons including oils ard atmospheric pollutants;
{d} Physical coastal modifications and the arifical habitats destruction;

fe} Agra-chemical substances and products, including pesticides.

{a} Sewage fram Industrial and domestic origin

Sewage from textile, chemical, plasic and painling industries are loaded wilh loxic melals such as chromium,
mercury. lead, cadmium and zinc. We can add fo fhese industries those engaged in food processing, and
tho=e in construction and using metals which represent a significant polluting impact. These industries are
equipped with wasle recycling systems. Indesd, 95 per cent of thess factoriss have no epuration and their
dischargas are dumpod directly into rivers and freshwaler systems. Some domestic inhabitants are equipped
with wells and septic tanks, but these facilities are of questionable efficiency.

{b) Solid wastes

The major problem for the whole country is related o the dizcharge of waste ih urban ag well 88 in ral
environments, directly inlo the freshwatar and drainage systams. In urban areas, the hamful status of ths
dralnage systeml, the proliferation of refuse, the general unhealthy status are the main causes of water
poliution. In addition to these factors, there is inadequate rainfall and sewage evacuatlon of alt kinds,
inadequate oollection of solid waste and evacuation in the majority of Congo's cities, degradation of urban
refuse-dumps and the lack of processing facilities.

(¢} Metals and heavy metals, hydrocarbons including oils and atmospheric pollutants

The Congolese littaral, notably the Atlanfic ocean waters is subjected to permanant souice-categories of
paliution; amang them, discharges from oil industriss, and alsc from shipping activities taking place without
any control and in the absence of adequaie and appraprate regulation. Besides and among ather different
sonirces of Alr nnndisn 2o avamnlas ran Fo miven aricninatina fereme
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(b Industrial activities, mainly metal and chemical industries, cement faclories;
(e} Vehicle emissiong, mainly arcund big cities;

{d) Physical modifications of the littoral and destructien of critical habitats

The Congolese coast, which extends for 37 km along the Alantic ocean, is characterized by a mangrove
environment. Some fauna are today sericusly endangared, particularly the manatee, the marine turtle and
many migratory birds. The production of charcoal from mangrove woods and the pollution caused by
hydrocarbon discharge generate serious problems frov these forms of crilical habitats. Some authors estimate
lhe mangrove losses at almost 40 per cent of the total surface mangrove areas at the mouth of the Conga
river, .

{d} Agro-chemical substances and products, including pesticides

Ameong the agro-chemical substances recommended for sustaining agriculture in the DRE are organic and
chamical fertilizers which are used to increase crop yvieids; and pesticides {insectisides, habicides and other
biocidas}, it is known that intensive use of these fertilizers and other herbicides leads to water pollution and to
their eutroptication. Regarding the ingecticides, they contain mainly synthetic organic or inarganic compounds
{LOT, DDD, lindane, chiordane, ste.) whose boxicity is proved. Other pesticides Used in agricuiture are equally
toxic, but to cur knowledge, no study has been carried out fo assess the impact of their utilization in the
marng, coastsl and freshwater bodies,

Table 12 summarizes the major land-based sources and Impacts of pollution in the Dempcratic Republic of
Congo.

3. Objectives of management conceming priarity problems

Pallution of the marine enviranment is deminated by solid, liquid and gaseocus management wastes. Priorities
for the elimination of source-categories of pollution have heen established in refation to the issues of poverty,
public health, focd security in particular and socic-economic issues in general. The following management
ohjectives can be establishad:

{z} Quantitative and gualitative evaluation of the main sources of pellution due to land-basad adtivities
and affecting the ¢coastal and marine envircnment;

{b} Evaluate possibilities for the solid waste freatment and sewags, including their recydling;

{c} Protection of critical hakitat sites that could suffer from tourism through the implementation of
integrated management programmes of the coastal zone,

(d) Control of sl forms of polluion {soil, air, water);

{e) Identify and strengthen existing laws and ragulations concsrning the protection of the marine
arvironment;

(f) Provision of technical and financisl support o the Democratic Republic of Conga through the Minlstry
of the Environment and Tourism, so as to allow it o prevent andfor reduce the poflution and
deqradation of the marine, coastal and freshwater environment, causad by land-hased activities

(@) Establish information education and awareness-raising programmes for the population.

4. ldentification and selection of strategiss and measures

[ order to realize the above ganaral management objectives, the following maasures and strategies are
recormrmended:

{&} An integrated managemsnt approzch of coastal zanes, including mapping of thc coastal
degradation suscoptibility as well as that af drainage of adjacent river-basins;
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{¢) Asskgtance programmes for small-scale famers need {o be inibiated in order o encourage them to
increase productivity using cultural practices as opposed to chemical fertilizers;

{d) Seting-up of a manitoring system, based on the Londan Convention, on the handling of pesticides
{an the Matadi-Kinshaga axe, in particular);

{&) Environmenial impact assessments for any develepment project lo b carried out in the littoral; and to
promote institutional capacity development (non-gpovemmental and governmental organizations) to
manage and execule environmental impact studies,

(fy Fromoiion of a system of clean techrology:;

(g} Encodraging local pepuiations, the public and the private sectors to take control of thair aclivities ang
to protect of the coastal and maring enviranment;

{h} ldentify the most convenieni sourcas of finanging for setting up programimes for the pretection of the
caastal and maring environment in the Democratic Republic of Congo.

5. Evaluation of strategies efficiency and proposed measures

A certain number of criteria have to be taken into account in order to ealablish the efficiency of strategies and
poposed measures:

{a) Ensure the continual assessment of lhe water guality and the Democratic Republic of Congo coastal,
manng and aguatic resources environment,

{b) et up regular epidemiclopical control programmes for the most exposed populbtions ta health risks
due to water quality detericration;

(¢} Evaluate and reinforce the efficiency of policies, regulations, laws and existing legiskation in close
cooperation with management and protection of the marine, coastal and freshwater envirenment of
the DRC.; '

{d} Demohstrate by case-studies and determine using cost-benstit analysis, the econamical effectivenass
for the preservation of tha emviranmant,

fe) Evaluate success and failures of proposed measuUres for better adaptatian;

{1 Make detailed scientific studies using modern and efficlent technology. including geographical
information systems, models, statistical analysis, etc,, would help to evaluale he efficiency of
strategies and proposed measures,

6. Pragramme support elamants

Since its creation in 1975, the Ministry of Environmend, Conservation of Naturs and Tourism has been
charged with the promation and cacrdination of all activities ralated o the emvironment, consenvation of naturg
and tourism and permitted to take all Inltiatives and measures leading to the full realization of this mission, in
accordance with developments in science and technology. In 1996, the Govermment adopted the Maticnal
Environmental Action Flan of the Democraiic Republic of Cenge which serves as a framework of actien for the
management of the environment.
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E. Cote d'lvaire

1. Intraduction

The coastline of Cote d'lvoire is estimated at 580 km long; it is one of the longest coastlines of the countries
situated in the Guif of Guinea, The country itself has an approximate surface area of 322,000 km® with a
population of mora than 14 millicn inhabitants. Coite 4'lvoire has a population growth estimated at 3.4 per cent
per vear. The urbanization rate is approximately 45 par cent, Apart rom Abidjan, the industrial capital ull,r
which has @ population of morg than 3 million inhabitants and a density of approximately 200 people/fkm
Lite d'lvoire has more than 20 cities of more than 100,000 nhabitants, The amnwal urban increase Ete vanes
from & to 10 per cent.

The mean annual rainfall varies from 2,300mm in the south to 900 mm in the north, demonsirating the
transitional climates from dry fropical in the north to humid equatorial in the south. From inland to the coast,
mainly north to south, there are at least § main rivers which farm the main drainage system of the country;
many of these rivers ﬂnw south towards 18 hugs lagoon systom {mora than 300 km lang and a total surface
of 1,200 km®} composed of three main lagoans: Grand Lahou, Ebrie and Aby - Fig. € -. Abidjan, tha main city,
i% lncatad around the Ebrie Lagoon, which emplies into the gea thraugh the Viidi Canal. The economy of Cote
d'ivalre iz still dominated by agdculure with 3 majonity of agro-industrial units coneentrated in Abidjan (more
than 60 per cant}. Some of these appear to contribute to the land-based source-categonies of pollution (mainly
industries engaged in food and beverage processing, breweries, wood, adible o, ets), beslkdes the other
industries, such as lealher, lextikes, dyes, chemicals.

The impact of the pollution on the coastal lagoons, the freshwatsr environment and the near shore zone of
Cite d'lvoirg has been clearly proved. The paollution load is mainly from industrial and urbanfdomestic ongins,
but also from agricultural run-off, The most impacted area is around Abidjan, because of is rnl:lusma!
concentration and its high whanizafion rate.

2. ldantificatlon and assessment of main pollution sources, establishment of the pricrity =ourca
calegories

Ta sum up, five main source-categories of pollution are affecting the lagoan, coastal, fresbwater and marine
enviranments in Cte d'lvcire;

{a) Industrial and urban, domesfic sawage, as well as from agricultural run-off;

(b Agro-chemicals, ncluding pesticides, herbicides and other biocides, plus nutrients load and certain
forms of POPs:

{r]) Physical alteration, notably coastal ermsion as a principal factor of the physical modification of coastal
featuras,

{d) Solid wastes, litter, plastics and maring debris;
{e] Meglaks and heavy metals, oils and hydrocarbons including the atmospheric pollutants.

{a) Industrial and domestle sewage, including soma forms of agricultural run-off

Sewage constitutes the main source-category of pollution which contributes to the degradation of the
freshwatar, lagoon, nearshore and coastal environments in Cote d'lvoire (Tablas 13, 14 and 15). K ocours
mainly around the large cifies, In particular around Abidjan, whers most of the domastic, urban run-off and
industrial wastes are Jischarged into the lagoons (Ebrie lagoon). Total annual BOD Ioad is estimated to be
110000 tons, while yearty BOC load is around 253,584 tons and iotal suspended sedimenls, around 231,364
tons. Abidjan and San Pedro have sewage and waste water treatment facilities. Hoveever, it is not the case
elsewhere; further inland in Agboville, Bouake, Bouafle, Ferkessedougou, whers waste water and sewage are
durmped directly inte freshiwater rivers and lagoons.

Tahla 15 chruwe hick valilas 22 far oo bdal annnal RN orAd TSR ara ~arecrnad  Thas weara aclirnatad in 1007
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quaily declire, bacterclogical and microbiclogical contamination constitute the main conzequences in
particular in the most polluted lagoons: (2. bays of Bietri, Cocody, Koumassi, and Marcory {Table 14). Certain
effects are nhserver, notably selated to public health, in particular for population living around these fagoons;
an the [agoon and freshwater resources, there is Joss and decline and on the ecosystem biodiversity is
threatened. The proliferation, during these 10-15 years of seasonal invasive and harmful aguatic weeds and
floating plants has a refalicnships with the large sewage discharges into the lvorian aquatic environment.

(b} Hutrients load, including same orqano-chlorine and phosphate substances

Thesa types of source-categories of pollulion are mainly predominant arcund the agricultural lands and the
irmgated areas. Most of the substances uscd have a chemical origin: posticides, herbicides and othar biocides,
inciuding certain forms of POPs {DDT and PCE have been noticed in the zediments of the lagoon, Ebrie;
FALQ, 1994}, Table 16 indicates significant eoncentration of toxic substances residuss, in particular PCE's,
DDTs and lindane). The excass of autrents dumped into the freshwater [or infilirated in the groundwater)
contribute alse to the waber enrchment and consequently to its polential eutrophication, as is the case during
rainy seasons. This factor parly explaing the explnsion in the vorian coastal lagoons of invasive and harmiful
aquatic weeds during the maln rainy seasons. Although same measuraments have been obtsined, more
[ullow up and continuous availability of data is necessary in order to follow up more closely on the evolutlon
and fate of these contaminants, i parlicutar in the lagoon, Troshwater and coastat aguatic environments in
Cite d'ivoirs.

{c) Physical alteratlon, including habitat smodification and coastal erosion

As already described, in the coastal countries of the Gulf of Guinea, coastal erosion constibutes onec the main
factars in the physical degradabon of the coastal features in Cite d'lvoire. Regular follow-up measuremenits
ahd meonibering programmes exist as far as the coastline evolution study is concerned, Indesd the most typical
areas of coastal erosion are within the Grand-Lahou - located in the western part of the coastal country - and
Ahican areas, mainly East of Yadi canal (Pert-Bouet and Grand-Bassam bays. For example, up to 2miyear of
coastal encsion have been recorded in Grand-Lahau, with 2 Int of degradation on tourist and historical sites:;
whilg around Abidfan areas, tourlst infrastructures are threatened by an erosion of 1.5 miyear.

As is the case in Benin, this phenomaenon can sometimes take alarming proportions, particularly during the
strong storm penods. A large part of the coastal erosion acceleration is due to human actions (construction of
jetties for the protection of Abidjan harbour and the Vridi canal, coastal sand mining), although the coastal
erogion pracess has been cieated by natural factors {intense and strong impacts of the swells, storms
frequency and possible sea-level positive variations). The impact of this coastal degradation on the shareling
evolution and the destruction of critical habitats could b very serous in the future, Precautionary approaches
should be recommendad in order to minimize the loss and degradation which might happen in the future.

{d} Litter, solid wastes, plastics and marine debris

Because of the increasing quantites of refuse of a domestic and industrial nalure resulting from rapid
urbanization, garbage and solid waste are generally accumulated around major cifies. Examples are ciies
such as Abidjan, San Pedro, Bouake, Daloga, each of which have more than 50000 inhabitants. Large
amounls of wasle are created in bath residential and commercial areas; but also from markets, industrial
areas and hospitals - i.e. approximately, 100,000 tons per vear of solid waslks have been recorded for Lhe cily
of Abidjan along, of which cne-third is reated; the remaining is recycled, recuperated or incinerated. Industrial
wastes, but alse of agricultural, chemical or biomedical origin are washed away into the sea by rains, storms
and tides where they are dumped directly on beaches or in river basins. Indeed, a large padt of the maring
debris found on the coast comos from land, due to improper waste disposal and managemeant. This has a
negative impact on the aesthetics, in particular when the sandy beaches along the coasts, which are sef aside
for tourism, arz affected by the proliferation of tar balls and other debris from shipping and fishing actiities as
well 2s beach littering. Examples are around the main coastal cities: Port Bouet, Vridi, Grand Baszam.

{e) Matals and heavy metals, oils, hydrocarbons including the atmospheric pollutants
Eecause of the increasing rate of industrialzation in Gote d'lvoirs (similar In Nigeria and Ghana), there is

growing Jrkan populalion groewth, and a broad amay of industries which have huge impacts on the freshwater,
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of land-based source-categories are mainly originated from ¢hemical industries {oil, hydrecarbons and rining,
patrulewm and gas refineres, metallurgic factores, pharmaceuticals, paints, leather reatment industrizs).

The metal concentration values shown in tablas 17 and 18 are among the highest in the region. Abidjan and
its surroundings form the main area of indusirial concentration (more than B5 per centy; furthermore, with the
proximity of the harbour and other infrastructures, tha congestion of these land-based sourme-categorias are
getling higher and higher. [t seems that the toxic effluents of the industrial wasta and run-off, while ot
dramatic, tend to be more and more significant in some lvorian aguatic areas, such as the bays located
around Abidjan {Banco, CGocody, Bistr, Marcory; Tahles 16, 17 and 18). In this domain, more regular data
and measursiments are neaded, particularty in the lvarian lagoon systems. This will allow a better idendfication
of the most dangerous land-based source-categories from industrial faciliies which contribute to the
degradation of the lvorian coastal and freshwater envirenments,

Other sources worth mentioning are the atrmosphetic emissions from indusiries and other sources - fusl and
gas ol combustion, waste incineration, vehicles nitrous oxide and monofdicwude carbon and substances
released in the air a5 well as varipus organic compounds and parficles. Meost of those pollutants originata from
domestic or road traffic sources (Table 19).

3. Mianagewmant ahlectives for priority problems

Taking into account the source-categories idendified and their impact on the coastal and marine resourcas
and the health of the ecosyster, their effect on the biodiversity, public health and poverty alleviation, and on
soncig-economic benefits and uses, itis important to envisage following management objectives:

fa) Upgrade adequate urbanfdomestic and industrial sewage installation systems and vraste water
treatment facilities, Including solld waste final disposal, in particular, for Abidian and the large cities,

() Reduce lhe advarse impacts of sewage and olher solid waste disposal on public and ecosysten
health; menitoring the bacterological contamination levels and the excess of nutrient Inad as well as
industrial waste should constitute ons first step;

fe} Encourage waste water reatment before any discharge into the freshwater, lagoon and near shore
coastal environments:

{d) Increass the contral on the use of agro-chemicals and biocides as well as other forms of POPs, while
looking for possible altematives oplions and land-use technigques;

{e) Reinforces the decentralzation process as well as the existing laws, regulations and measures to
protect the freshwater, coastal and marine environmenits in Céte d'lvoire.

4, ldentification and selection of strategies and measures

To achigve the overall management objectives, the following strategiss and measures are recammended:

fa] Develop an appropriate ICM plan whose principal aim will be to control and regulate all developmant
projects within the horian coastal area; these plans should be better defined within the NEAP of Céte
d'ivoire;

{b] Use of ElA must be magde a prerequisite for any coastal, watershed or marine development project;

fob Mew industries must be botter located to protect the most sensitive and critica!l areas from the
hepative aflacts of land-based activities;

{d} Exhaustive monitoring programmes muust be set up io control the discharge of pollutants inte the
lvarian aquatic envirgnment (from municipal waste, industrial effluents, solid waste and agricuttural
run off];

(&) The private sector and other local indusiries must be encouraged to use clean production
technologies, including efficient use of water and energy;
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5. Evaluating the effectiveness of sirategies and measures

The following measures need o be estaklished in order to successfully ensure the eflecliveness of tho
proposcd strategics:

(@) A continuous assessmenl programme dealing with environmental quality of the aguatic environment
of Cote d'lvoire (water, sediments, fauna and flora);

(b} Use-of science and technology, inciuding, new mapping technigues, GlS, modelling, to ensura
gfficient Implementation of the monitering  programmes, 1CM plans, envirenmental  impact
assessments for possible solutions;

{c] A costbenefit analysiz and the evaluation of succass or failures of proposed measuras and
programmes;

{d) Detailed surveys and evaluation of the policies and laws related to the protection of the vorian
freshwater, lagoon, coastal and marine environments should be dewvelopead.

6. Programme support elements

In Céte d'lvoire various institutions are directly invobead in the implsmatitation of strategies and programmes
dealing with the protection of the coagtal, marine and freshwater environments. Among the governmeantal
institutions, wa have the Ministry of Environment, Construction and Housing, the Ministry of Indusiry, Mining
and Energy, the Ministry of Higher Education and Scientific Research, the Ministry of Agriculure and Animal
Resources, the Ministry of Egquipment, Transport and Tourism, the Ministry in charge of Economy and
Finance. Varlous lvorlan and international non-governmantal organizations, as well as some privete societies
confribvte also to efforts for the protection of the aguatic environment in Cote d'lvoire. Impordanl EoiskEtion
exizis regarding the protection of e environment in general. Other laws and legislation related more
specifically to the industrial environment, water, sanitation, etc. are undsr preparation. The main problem wil
be how to apply more efficiently the existing control measures and how to improve them. The following
support elements are recarmmended, in order to ensure adequats implementaticn of the proposed sirategies:

{3} Encourage better coordination betwsen the various programmes, agencies, and  technical
departments, in particular when actions are executsd within lhe same ecosyslem {he aguatic
environmenty;

() Ensurs better involvement of local communities, stakehoiders, non-govemmental organizations,
authorities and private sectors;

{¢) Ensure the review, update and reinforcement, whenever necessary, of the legislation, regulations and
standards related to the protection of the lvarian freshwaler, coastal and marine envircnments;

{d) Ensure the cost-effectivenass and the continuity of proposed programmes which aim at reducing and
contralling the pollution of Ivorian aguatic environment frerm land-based activities,

{2} Information, education and sensitization of the public and the main actors must constitute an
important component of the proposed integrated coastal areas management programmes in Cote
d'lvoire.
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F. Gambla
1. Introduction

The Gambia i une of the smallssl countries in Afrca. It is almost rompletely surrounded by Senagal axcept
for the 80 km total coastling Facing the Attantic ocean - Fig. 7. The country itself is approximately 480 knn long:
and at all points, ft is less than 50 kmwide. Banjul, the capital city, is situated on an island near the estuary of
the Gambia river. According to the 1993 census, the fotal population of the Gambia was 1.026 million
inhabitants, With a population growth of 41 per cent per year, the Gambia has a density of 98
inhabitantsikn’, which makes it the fourth mast densely populated on the continent. The urban population
accounts for one third of the total population with the remaining population living in the rural areas. The
Garnbia fies within the sahelian belt and the weather is characterized by erratic rainfall which has negativa
effects en agricultural production, Indeed, moest of the agriculture is rain-fad with vory fow imigation practices,
because of the relatively low quantities of the groundwater resaurces. However, more than 80 per cent of the
drinking water supplies in the Gambia detive from groundwater. 'While the country is highly dependent on
tourism, the economy of the colntry i¢ mainly based on agriculture and trading, with very few industrial
aclivities.

2. Mentification and assessment of main pollution sources, establlshment of the pricrity source-
categories

Faur main sources of poilution from land-hased activiizs have been identified in the Gambia;

(a) Fish processing.
ik) Sewage from domestic waste watsr in Banjul, the capital city;
ic)] Litter, including 2ome marine debris;

{d} Physical alteration, in particular coastal erpsian, meirdy around Banjul and the areas of Fajara and
Bakau caused by structures on the beach - Fig. 7.

(a} Sewage

Alttough agriculfure 15 @ major type of land use within the Bambia, sewage from domestic excreta and urban
wasle waler disposal especially in Banjul, constitutes one of the major soures of polluion sffacting the
coastal, marine and freshiwaler snvironments. There is no sewage treatment plan and the domestic waste
waters are discharged directly into the main esluary and rvers, In other areas generally, septic tanks and
lattines pite are commonly wsed. Regular monitoring which has been camied out shows that there are
coliforms and relatively important BOD especially near discharge areas. - Fig. 8 and Table 20

" {b) Liftar, domestic solid wastes and othor marine debris

Solid wastes collected fram households include: food leftovers, paper, plastics, construction wasles, grass
and other cuttings, Sclid waste comes from residences, commercial buildings, markets, recreational
areas, offices, schoolg, hospitals, hotels and tourism facilities, industries (iish and focd processing, textile,
etc.). An average of 40 lens per day (Gambia Report, 1693) of refuse is collected from Banjul and Kanifing
Municipal Council {KMC). Tha main preblem with this waste iz in its management in terms of collection
frequency or regularity and its proper dispoasal. For the time haing, the site of waste disposal {Bakoteh) for
KMC and its environments seems inadequate, because of population prassure, improper site
management, the rigk ol pulluling the groundwater drinking water resources and the health risks posed by
those scavenging as the area is not fenced.

(c] The effects of coastal erosion

Coastal ernsion constitutes one of the most scrious issues which affect the littoral of the Gambia, in particular

alrnn tha MSraater Raminl Aroo G2RALY Tho affarte of Aamactal armsiss in Hho S anhia ic eathae alarmiina haoanen
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most threatened coastling. In the past, human disturbancas have intensified the procass, with $and mining at
Bijilo and Kolohi, Today, all these sites have been clogsed and are sublecied to strict contral by the Gambian
Matignal Envircnmental Agency {NEA) and sand mining aclivities have bean transferred inland (In Kartong).
Az far as crtical habitat medification is concemed fie. mangrove areas), it is mainly due to man-made
activities resulting from building construction, mining and conflicting uses with tourism, fisheries, ioad, foresiry
mining.

{d) Agro-chamicals, including fertilizers, pesticides and herbicides, around the agricultural areas

Little scientific data exigks on the significance of agricultural pollution, because concentrations of nubrients or
pesticides and other biocides have not been requtarly detarmined fer the freshwater, groundwater or coastal
waters of the Gambia. However, fram the few data available {Table 21}, coastal and surface waters are
affected to a certain exient by pollution from agricultural and agro-chemical run-off, in particular, the chemical
ferilizers which aflec! the soil structure and pollutes the anvlronment when get washed {Tabla 21).

Tha other land-based source-catagory of pollution which can aflect the marine, coastl and surface water
enwironments originates from the industrial waste water disposal. Ind=ed, the indusirial seclor, although
underdeveloped and stil on a small scale, contributes through its discharges in the Gambian estuary. The
most common industrial offluents range from Banjul Breweries to waste water from the soap and plastic
factories. Very few of these waste watcrs are recycled and indeed, mast of the discharges remain untreated,
for example 450,000 litras of liquid waste from breweries [Gambia Ropeort, 1983). Stll, regular programmes
for the measuraments of the pollutants load need to ba undertaken, in order to appreciate the contribution of
tha industrial waste 1o the polltion of the water environment.

3. Management ohjectives for priority problems

The pricrity established for the source-categories of pollution ssems to be in very close relationship with the
problems of poverty, public health, food security, ecosystem hesfth and resources coxpleitation, with
conseguences on socig-econamic benefit and uses, L is therafore important fo set up the following
managameant ohjestives:

(@) Provide the roguired financial and techrical support to the national environmental agency (NEA) to
allow it to suceead in preventing andfor reducing the degradation of marine, coastal and freshweater
environments from land-based activities;

{b) Contral of cogstal and marine pﬁ:lluﬁon caused by sewags, industial liquid waste, lilter, agro-
chémicals, including fertilizers and ather biocides:

{cd Evaluats the possibilities for waste water traatment, bafore any discharge to the coastal or surface
water

{d} Resolve the problem of the solid disposal, and redure the haalth risks for the population living around
the waste disposal sites;

fe) Contral future alteration and destruction of the coastal area (mainly due 10 coaslal erosion), including
critical habitats modification and pratection from tourst adtivities, through implementation of effective
integrated coastal managamsant;

(f} Reinforee the axisting laws and regulations to protect the coastal and marine envirenment;

{0) Review and enforce appropriate environmental awarahess programmes, incleding sensifization and
education. '
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F1G.8 _SAMPLING POINTS ALONG THE GAMBIAN ESTUARY

Table 20. Results of fascal coliform ¢ounts obtained from variaus sampling points along the Gambia estuary.

o N° of samples | < Totlcoliform "y g cal coliform
Sampling points collected ﬁ%‘{‘}ms"}‘ | count ¢in 100mls)
1. Banjul wharf {100m} from sea outfal 950m 5 67 15
from beach
10. Banjul wharf beach 5 =1000 =1000
2. Sea outfall area g 44 28
3. Atlaniic hotsl beach ] =1000 24
4. Lands offica beach 5 =>1000 28
5. Opposite lands office beach {ia 100m from 5 45 7
seq oulfall)
6. Nursing shool beach 5] =1000 28
7. Parkers creek 5 =1000 124
B.Oyster crask Y =1000 200
8 Wadner beach 5 =000 a6

A = average
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4. Identification and sealaction of strategies and measures

To achieve the overall stated management objectives, the following sirategies and measures are
reCoOmmendad:;

fa) Develspment and implementation of a comprehensive integrated coastal management plan which
should involve all the stakeholders and regulate govermmental and private projects development
within the coastal areg,

() Implement the vae of ELA for all coastal development projects;

{c} Decentralize industrial, tocrist and other sconomis activilies which are mainly taking place around the
Great Banjul Area, one of the most crifical and sensitive areas (o negative impacts from land-based
aclivitizs;

{d} Monitor all discharges, from urban, domestic, agricultural of industral runcff, by implementing

comprehensive monitoring programmas which should provide base-line data relevant to coastal,
surface water and marine pollution;

(e} Encourage the public, local commuriies and private scotor (including tourism industry} o avoid
through their activities, the destruction of the coastal habitats and envircnment;

i) Identify and implemant coastal and marine protacted argas to maintain the richness and biodiversity
of thair hakitats,

5. Evaluating the effectiveness of strategies and measuras

The affertivenass of the propased measures and strategies can only be mel if a certain number of crilaria are
established, among thern:

{a) Simple watar quality indicators should he developed, in order to help continuous monitoring of the
water quality;

(b} Epidemiglogical studies must ascerlain the possible correlation between the health of the
population and the decline in water guality in the most densely pepulated areas along the Greater
Banijul Area (GBA);

fc) Evaluate the degree of success and fallure of the adaptation of propossd measures and
requlations;

{d) Detailed surveys using geographical information systems, modelling and statistical analysis
should halp to evaluats the effectiveness of the contral strategies and programmes.

6. Programme support elements

The Naticnal Environmental Agency (NEA), sat up in July 1993, is responsible for coordinating, monitoring
and implemeanting managemant and protection programmes, regulaticns and acts related to lhe envirgniment
in the Gambia. There exists, in addition, sectoral legislation such as those of Forestry, Wildlife Department
and the Department of Water Resourcsa, In arder to ensure better coordination with sectoral minisiries
involved, as well as the private sector and the communily interests, varicus working groups have been
assigned tasks to address specific issues, develop recommendations and facilifate actions. In 1992, the
(3ambian Environmental Action Plan {GEAP) was adopted and it represents the national environmental action
plan thraugh year 2002, Fortunately, provision has been made o regularly monitor and assess the impact of
the GEAP every two years by adjusting approaches, strategies and needs. It ts therefore important to
adaquately implement the proposed strategies developed in the pravious chapter and to ensure that following
support elements ara mat.

{a} Include the national programme and strategy to prevent or reduce the degradation of coastal, marine
and surface water environments from land-based activities in the GEAF pricrities;

(b} Adopt or enforcs regulations that preserve and probect the coastal and marine environments,



{d)

{&)

Ensure a better involvement of all the stakeholders (local populations, private sector, state
institutions, municipalities, non-govemmental erganizations) in the implementation of the natlonal
programime and strategy;

Ensure a better coordination to avoid overlapping and conficls belween lhe vanous agencies,
deparlmenls, privale and secloral programmes dealing with the manne and cosstal arsas
rmanagement, developrent and protecton;

Train and consclidate the technical capacities of the existing marpower and reinforce the human
resources;

Ensure the cost-effectiveness of the proposed programme which aims at reducing and controlling the
land-based activities which may affect the rmarine, coaslal and surface water arviranmanits.
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G, Ghana
1. Introduction

Ghana is a coastal state in West Africa on the Gulf of Guinea. |t is bounded on the sast by Togo, o the west
by’ Cate d'ivoire and the rorth by Burkina Faso. Ghana has a tatal suface area of some 238 480 km® with a
population estimated at 15 million (1884 census) and an annual average population growth rate of 3 per cent.
What is described as coastal and marine 2one has been defined to include the 200 nautical mile limit {EEZ)
and the landward limits of a ling of ever 50 lagoons, cresks, swamps and wetlands together with intervening
Myers,

The eoastling siretehes for 550 km along he Gulf of Guinea from east to west (Fig. 9). it is generally a low
lying area, nat more than 30m above sea-level. Saaward, it has a rather namow continental shelf extanding
outward to betwesn 25 and 35 km except off Cape Coast and Saltpond where it reachas up to 80 km. Ghana
|5 fairiy well waterad. Itis drained principally by the Volta rlvar system (the Black, YWhite and Red Voltas and
the Ot river) from the north and diag DnEI]I],F across eastward o open into the Gulf of Guinsa @l Ada; an overall
drainage basin of some 390,000 km®. Il is estimated that about 60 per cent of the drainage systam lies
outside the beunds of Ghana. The rest of the country is drained into the s2a from the West and fowards the
East by the Tano, Ankobra, Butre, Pra, Kakum, Amisa, Makwa, Ayensu and Densu rivers. Some of these
Hvers (Densu, Ayensu, Nakwa and Amisa flaw |nto the sea threugh lagoons. S-Drne of these lagoons {50
along the coastling are very small, less than 1 km® in surface arca, others large, 50 km® and 250 km?

The eoastline arsa is closely settled and is characterized by both numerous rural settlements and fowns.
Three of the majer urban agglemerations in the country, Accra - Tema, Cape Coast and Sekoendi - Takoradi
are Incated an the caagt [Fig. 9, Over 80 per cant of all industries in Ghana are located in this area,

2. Major coastal, marine and freshwater sources of pollution
{a} Land-based sources of pollution

The principal land-based sources of pollution are human, domestic, municipal, industrial (including mining)
and agricultural discharges which are usually untreated and unregulated,

The municipal or domestic sewage originates from houscholds, markets, transport terminals, and restaurants
of all sorts and contains organic matier, nutrients, micro-organisms, parasitic organisms, oils, pefroleum
products and trace metals. Industial pollutants arise from texdile, food beverage, petroleom refining and
handling and mineral exploitation and progessing industries, Improper land preparation for agriculiurs
purposas and fuel wood and lumber exploitabion lead to deforastation resulling in erosion and sediment-load
transport by rivers coastward.

These polltants which enter the coastal and marng envircnment untreated and unregulated may be
priortized for attention, locally and reqgionally, as sewage and solid wastes; habilal alleralion and physical
degradation; indusirial and mining sources of pollution; uban and domestic run-off; agricultural chemicals
such as pesticides and ferilizer as nutrients; liter parficulary non-degradable materials including plastics;
sediments carried from eroded fields in flaods: oil hydrocarbons from petroleum processing, handling and
disposal of spent praducts,

Heavy or trace metals from industial and municipal wastes; and lastly POPs and micropellutants from
synthetic pesticides and industrial discharges.

{b)} Coastal pellution

Tha coastal zona i rapidly deveioping. Almost 60 per cant of all industries in the country are located in this
zone, principally in the Accra-Tema metropolitan area which covers less than 1 per cent of the total area of
(3hana.

This concentration of industrial activity has led to the continugus immigration of pgople in search of jobs from
the inland and rural areas o the coastal indusidal cenfres. Along the coastline of Ghana, since discharges
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densdics. The 1984 Census recarded some 116 selilements along the 550 km coastling. Thirty of these had
populations of gver 5,000 while 22 had a population of between 2,000 and 5,000 inhabitants.

Urban, heavily populated catchments (e.g the Densu basin and the Odaw basin) ars likely to camy polluted
waters arising from bath point and diffuse sources. Generally, domestic sewerage and organic industrial
wagtes a5 wall az wastes from agriculiural and foresiry producks are the main sources of arganic pollution of
coastal wetlands in (Shana.

Domeslic sewerage is characierzed by the presence gf human excreta, consumed food residues and
cleansing agents. it is invarakbly nch in bacleria and high in Biochermical Oxygen Demand (BOD} Organic
industrial wastes originate mainly frem processing industriss such as fruit and vegetable canneries, dairies,
abatirs and breweries (Fig. 4). They are characterized by high BOD and nutrient levels. These wastes are
gonerally easily bio-degradable; but they can lead to sutrophication, excessive organic growth, changes in
pH, axygen depletion, loss of aesthatics and gquality of the receiving waters,

Lischarges from fextiles, chemical and pharmaceutical-industriss espacially in industrial zones {s.g.Tema)
contrbute significantly to organic loading of waters {coastal waters). Furthemore, indusfrizl and domestic
affluants contain heavy metals, oils and guspendead salids In variable concentration which anter the coastal
marine enviranment. The estimated average metal concentration is still low, except few Hg and Ph values
measurements (Table 22 and 23).

{c) Urban developrment

There are about 30 setllaments with populations of over 5,000 inhabitants in the coastal area of Ghana. In
these urban centres, problems exist with regard to planned expansion and deifivery of infrastructure and other
utility sorvices especially sanitation, drainage facilities and water supply.

These problems, including the extraction of coastal clay, sand and stones for construction and the disposal of
human waste, lead ulimately o envirormental degradadon and human haalth hazards, and pose seribus
risks of pollution to the adjoining coastal and marine environment.

{d) Sand mining

The growlh in the economy in recent times has increased fhe rate of urbanization and construction. As
sandcrete and concrete are favoured buiiding malerials, lhers has been increasing pressure on thess
respurces. Thus, there has been the tendency to destroy the beaches by direct removal of sand and stones
resuliing in changes of the beach profie and disturbance and destruction of the fauna of the beachaes. The
remaval of sand frem one beach can cause sea erosion at another as ﬂ'le beach replentshment materdal has
boen removed,

3. Existing and foreseen solutions: measuras and lagislation

The existing pollutarnts of the coastal marine environment, their source and nature have been identified.
Future ones will be anticipated and identified from information to ke provided by the Environmental Impact
Statements (EIS) which are fled or provided by all development agencies. industrial, manufacturing etc.

The Environmental Protection Agency (EPA} of Ghana has besn set up and is empowered to ensure the
effectiveness of the Matienal Environmental Action Plan: ie., the sound and sustainable environment for
develepmont, :

Accordinghy, the EPA has undertaken a review of existing legislation on the environment with the view o
making appropriate modifications for effacive anforcement and application. It has alsa provided guidslines for
Environmental iImpact Assessment (EIA) and set up measures to provide information for early action, as
appropiiate. Measuras are being taken by all relevant agencies including Distict Aszemblies and technical
govemmeanl agencies to prevent, control and, where possible, eliminate the sources of polution. Thea
measures include processing, recyoling and safe disposal of wastes. The "polluter-pays” principle wil be
applied where necessary. The major emphasis is on awareness creation, education and community
participation. The important role-heing plaved by non-guvermnimental oroanizations in this regard is noteworthy.
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The foregping measuras notwithstanding, Ghana recognizes also the nesd o formulate an environmental
heallh achon plan 2 focus on the human health aspecls. This will no doubt impact positively on the general
anvironment including the coastal and marine areas.

4, Constralnts

The main consiraints derive from the iack of technical know-how and the rasoursass to claan up existing
poliutants: lack of effective public education, awarensss and poor compliance with otherwise simple sanitary,
envimnmental and regulatory measures.

Inadeguate financial and logistic support for these and other equally pressmg socioeconomic developrant
programmes also cunstltute a consfraint.

3. Assistance

Through the World Bank, Ghana has developed its National Environmental Action Plan and identified local
tachnical instituions and agencies to underkake the implementation of various aspects of the Plan. These
include poliution source identification, data ccollection and data-basc creation; manitonng, clean-up
programmes of existing problem arcas and awareness creation. As stated above, financial and logistic
support including technical equipment, chemicals and trarmaportation are required in addition to human
resolrce capacity as assistance to ensure the realizaticn of the objective of the Plan.

6. National strategy and prograrmme support elements

Ghana believes that the effeclive Implamentatlon and coordination, Iocally and regionally, of the aclivilies
involved in the various programmes listed below will ensure sustainable envirenmental condifions in our
maring s@nd coaslal ecusvslem, Ghana proposes also the involvement of the OAU and ECOWAS in these
regional activities. Meamwhile the following measures have been taken,

{a) An Environmental Protection Agency (EPA) has been established and vested with the appropriate
aythority for environmental matiers;

(b A National Environmental Action Plan [NEAR) has been produced, _
fc) Al relevant national technical institutions have been identified and associalions with the NEAP;

(] The Ghana Environmenial Resource Management Programme [GERMP) has been plarned to
help the Government implement the NEAP;

(2] Ghana is signatory bo various international conventions related to the problems of sustainabie
development and regicnal and intemational cooperation in'matters of the enviranment;

{fi In response to UNCED (1992) and Agenda 21 Ghana is involved in the following:
i ICAM (Integraled Coastal Arca Management Program).
ii. International Geosphere Biosphera Programma (1{GEF).
i, Land and Coean Interactions in the Coastal Zone {LOICZ).

B, The Gulf of Guinea Large Marnine Ecosystem Regional Project.

V. The Lower Volta Mangrove Project {(LVMP) of Ghana.

vi.. The WACAF programme of the Regional Seas Programme of UNEP.
vii. The Global Programme of Action for the Protection of the

Wi - Marine Environmeant from Land-based Activities,
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H. Guinea
1. Introduction

The maritime front of the rspublic of Guinea is 346km long. It has an irregular shorefine deegly penelrabed by
the sea through large estuaries. The Guinean continental shelf has & surfass of 43,000 km” around which is
situated the largest submerged surface of tha west African coast in form of polygon oriented Morth-South-
East. Guinea covers an area of 245 857 km® with a population increase estimated at 2.8 per cent per year. s
economy is based on agriculture and mineral expiaitation, Conakry, the capital city, with an increase rate of
approximatsly 10 par cent, is hast to the magjority of the sconomical activities of the country. This increase
may be explained both by the decline in mortality rate due to better health and sanitary facilities, but alsa by
the confribtition of the rural populalion transfer that represants 7 par cent the total urban population increase.

From the interlor to the coast, essentially from north to south, there ate sight rivers that flow to the sea
through estuaries (Table 24). The Guingan littoral is characlerized by the presence of mangroves
{rhizophoracea and avicgnniacea} on an approximate surface area of 1 million hectares, according to the
Mangroves Managemant Scheme of Guines (SDAM-1990 - Fig. 9a and 9%). There are five mangrove forests
regulated on the Guinean shareline and classified, in order of priority, as follows:

{a) Soumba-Kenkauré (actualy in an on-gning development stane):
{b] Tabounsou {already heavily exploliad);

{c] Forécariah (scallered explaitation);

{d) Moteba Rio-Pongo {still being protecled);

{e) Rio-Nunez (local exploitation).

Amang those five mangroves antitiss, only the Soumbg-Konkourd has obtained the support of the European
Economic Commisslon (EEC) in 1992 with the mplementatmn of a8 pilot-project for the rational mansgement
of the mangroves of Sangaréah Bay.

The majority of the industries are concentrated on the coast (70 per cent) and many of them prasent 2 cerlzin
number of risks concemning sources-categories of pollution dus fo land-based activities {mining, food
industries, breweries) which affect the marine envirenment. The impacts of pollution on Guinean marine and
coastal zoncs has been deary addressed in the National Envirenrmental Action Plan synthesis document
(PNAE!GUInea, 1994), The pollution lead is mainly from industrial, urban and agricultural origin.

2. Identification of the maln sources of pollution and establishment of priorities by source-categories

Thare ara sk main sources-cataqorieg of pollution dus to land-based activities which affect the coastal and
marine environment:

(a) Sewage from urban and industrial arigin {including domestic sewage);

{b) Discharges from agro-chemical orgin, including pesticides, herbicides and other organe-chlarine and
argano-phosphorus substances {Persistent Qrganic Pollutants) notably around intensive agriculbural
zones, in addition to the exeessive nuirient boad,

{c] Fhysizal modifications of the littorat especially coastal srosion, salinization, over-exploitation of the
mangroves, sedimentation, siltation and the soil acidification:

{d) Sofid wastes, detritus, plastic materials and maring dehbris;

{e} Heavy metals and fraces metals, oils and hydrocarbons from industrial waste waters and port
actvities;

{f  Atmaspheric pollutants for which raw data show the public health risks and iheir impacts {smissions

i the atmosphere of monoxide and nitrogen oxide, aluminium and carbon due to mining wunits
emizsions and other various industries on the one hand, and on the ofher hand, fo vehicles
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{a) Industrial and demestic sewage

This source of pallution constitutes one of the main factors which contribute to the degradation of the coastal
and maring enviranment in Guinea. Apart from the sewage avacuation systerm, located In Kalaum near an
igland and other installations in the city of Kamsar (Boke), the major part of the sewage evacuation is
performed by septic tanks and by spreading on tha soil. In Guinea coastal regions, there are currently no
facilities for sewage processing or pre-treatment. Indusirial wasts is nsithar confrolled nor processad. Waste
water ralses acute problems, leading in most cases to eutrophication of coastal watars, but also 1o
bacteriglogical and microblologleal contamination as |5 the case of the Konkourg river which flows Into the
Sangareah bay.

{b] Discharges from agro-chemical origin, including pesticides, herbicides and other Persistent
Organic Pollutants

These types of pollution aro of agricultural origin. They genersfly predominate around irrigated areas. The
Kenkeurs river mouth and the delta of Fatala river constitute concrete examples, with most of the substances
of a chemical origin {fertilizers, pestickles, herbicides and cther biocides, including some types of persistant
arganic pollutants). The excess of nutrients which infilirate uncerground or superficial waters contribute in
general to water enrichment and consequently to their potential eutrophization especially during the rainy
SEaR0n.

Although significant information has been obtained about this type of coastal pollution, continuous acquisition
al dala on e evolution of various contaminants in the Guinean agualic enviromment has became &
necessity.

{c} Phyalcal coastal modifications, destruction of critical habltata and coastal ergslon

Coastal erosion process, especiglly on the sandy or muddy litteral, constitlutes one of the main fastors of the
degradation of the Guinean coast. Studies undertaken by the Centre de Recherches Scientifiques de
Conakry/Rogbans {CERESCOR) have shown rapid recessions of the shoreline, The most affectsd areas are
situated in Koba in the northarmn part of the coast, Taboungo in the southemn of the coast and in the vicinity of
the Conakry peninsula area; in Koba and Tabounsou, more than 1.8 m per year of coastal retreat have besn
reported. As a result, there is a seriovs threat to tourst infrastruciures on the ecast as well as some residential
construcions built along the shoreline {Fig. 9c). Among the causes of this erosion, wa can identify the
pracess of sand mining on the beaches for construction purposes. A large part of the coastal erasion process
increwsa is due to hydrodynamic and morpho-sedimentary elfecls as well as human activities (construction of

" protection dikes around Conakry. harbour, dredging of channel acoess, coastal sand mining, anarchical

aceupation of the littoral by varicus constructions). These natural ecological or human modifications can lead,
if they persist, to biclogical diversity losses and even o the degradation of the entire ecosystem.

{cl} Dedritus, solid wastes, plastic materials and marlne wastes

Datritus, solid wastas, plastics and marine dabris are generally found around big cities such as Conakry,
Cubreka, Boké, Coyah, all cities located close to the coast or adjacent to drainage-basing water courses.
Waste processing genvices currently offered oonsist mainly of their collection and transportation 19 nan-
controlled durmnp sites generally located in the urban area and without any regulstion plan. As an example,
ona of the mining dump sites in Conakry, which extends for a surface of 2 hectares, is surroundsd by Iving
quarters. Environmental and securlty problems crested by this dump site are enommous (superficial water
table contamination, loss of historical and aesthetic attraction values, degradation of e marine and coastal
ecosysltems). Examples also exist of contamination of coastal waters of the Sangaréah Bay and the
accumulation of golid wastes and marine debris in the northem part of Conaky.

{e) Heavy metals, hydrocarbans and abmospheric pollutants

The very few sthudies on maring and cohastal water contarmination by matals, hydrocarbong and other micro-
pollutants have shown that these sources of pollution criginale from industries, ports and harbour areas and
thermal cenfres. This differenl type of pollution is concentrated around Kamsar mining units (Boka) and
Friguia-Kimbo with the digeharge of red mug into Konkoure rver. Near Conakry, resuling from its industrial
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of used oils which are discharged direclly into the sea through rain waler evacuation canals. The Conakry
harbour receives between 500 and 800 ships, which gives an idea of the increagingly latge concentration of
thesa pollution scurce-categories.

It is worth pointing cut that toxde efflugats from mining and industry discharges are responsibis for tha pollution
of some important river and bays located around Conakry and its surroundings {for example, through the
discharge of caustic substances). This is why it is particularly important to proceed with observations and
measures, mainly in the city of Conakry and its perphery. This would allow the most affected zones 0 be
identified by industrial and mining run-off, and also delerming the most sensilive areas in terms of pollution
from land-hased activities. Similarly, the control of ol refuse pollulion has become necessary hecause of
frequent shipping cperations and possible accidental ofl spills and the deposit of other harmful chemical
products.

The other important sources of poliution worth mentiohing in Conakry, Kamsar and Friguia concern amilssions
of gas, smoke, dust in the atmosphera and other substances from industrial and agricultural factories,
vehigles and mining units.

3. Management objectives and strategies concerning the prisrity problams

The MNational Envimnmental Action Plan has establighed priorites for the source categories of polluton
depending on the nature of the protlem, the type of conlaminants, the affecled areas and their impact on
biodiversily. The manauement objeclives of the Mational Environmental Action Flan are the following:

fa) To provide the required fingncial and technical support 1o the MNational Environmental Office for it to
reach its objectves of prevention, reduction and elimination of the pollution and the degradation of
the marne, coastal and freshwater emvironment from land-based activities;

(b} Toensure tha control of the maring environment and adjiacent waters against pollution due o man or
land-based activities and to evaluate the effects ol pollulanls prior o any discharge in the coastal,
marine and freshwater environment;

fc) To update a national rscerd of classified instaliations and other temestrial activities and proceed
recommendations which aim to protect and manage the environment with regard to a number of
activities amang which are, salid wastes and sewage treatment, recycling systerns and other fommns
for reducing public heatth risks;

{d) Toensure the protection of gritical habitats as well as the litheral agsinst coastal erosion phengmena
{in particular, by irmplamenting integrated coastal management programmes};

fe} To strengthen and apply legislative measures {an emvronment protaclion and development code)
and economic incentivas to encourage the use of non-poliutant technologies.

4, Insttuticnal and flnanclal constraints

In order to tackle envirgnmental problems regarding the coastal and maring areas, tha NEAP has plannad the
implamantation of a national coastal authorify which could integrate the protection of the marine and coastal
zones 1o the socio-economic development policies. This coastal authority may be installed at the National
Environmantal Office and should have the responsibility to coordinate, control and implement management
and protection programmes for the Guinean environment, Different ministerial depariments, agencies and
non-governmental organizations which are an integral part of this authority would attempt to tackle specific
problermns related to marine and coastal envirenment and to faclitate actions to be congucted.

The National Environmenlal OfMce has beneliled from assistance from FAO through the Integrated Coastal
Management Project (WACAFII}. However, institutional, financial and logistical support to NED is necessary
in order to allow it to beiter ensure the coordination of activities aimed at improving the protection of the
Guinean seastal and maring emvironment in 2 longer perspective.

5. Programime support ¢lements and national strategy

Tha Kafinnal Fradrmnmeantal Mffirs was craastad in Marsh 1938 and s reenonsible for the imolemeantation of
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the NEAP, While the developmeant of thess programmes and strategies constilute positive steps far the
management of the Guinean littcral, concrete actions resulting from these programmes should be developed.
For this purpose, the following elements are recommendead:

{a) Ensure better coordination between the various sectoral plans which concem the marine, ¢coastal and
aguatic environment in general, bt also belween departments and agencies whose mandate guite
often overlap:

{b) Promote better community-based participation, including wormen, socig-economic actors, non-
governmontal organizations and sclentists by means of development aclions in coastal and river-
basins areas; .

(c} Reinforce natiorsl capacities in terms of human resources and develop sirategies simed at improving
the iving standards of coastal populations;

{d) Integrate main target groups in integrated ccastal management policies in order to protect more
efficiently the noastal and marine environment from degradation due to land-based activities;

) Ensure education and awareness programmes of the public by their inteqration in the management
programmes which aim at a sustainable protection of the coastal regions;

{7} Adhers lo agreements and appropriate internatiznal and regional programmss In view of a.more
efficient coordination of activities o be implsrmented in the framework of the program of action.

It will be necessary in this case to avaluate and create a regional clearing-house which will favour the
cooperation between States and nafional insfitudions involeed In scientific and technical for the pravention
andfor the reduction of the land-hased activities impacts on the coastal and marine environment.
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l. Guinea-Bissau

1. Introduction

- With 2 surface area of about 36,000 km? | Guinea-Bissau possesses a coast of more than 300 km long,

charasterized by mulfiple estuaries. In addifion, Guinga-Bissau is surmsundsd by a group of islands in the form
of an archipelage (the Archipelage of Bissagos), on a widened and shallow continental shalf. The coastal
waters of Guinea-Bizgau, like other countries located on this eastemn side of the AHantic ocean, are
characterized by their wealth of fisheries production, due to the presence of coastal upwellings. A great part of
1he population of Guinea-Bissau {more than 79 per cent) is concentrated in coaetal regions especially in the
region of Bissau, the capital, where one finds mast of the small transformation industries (food [ndusties
espedially), with port activities and scme light chemical industries.

Z. ldentification of the main source categorias of pallution from land-based activitios

The main source categories of pollution that have been identified are the following:

{a) Sewage and waste waters frorm urban and domestic origin;
{p) Solicd wastes, detritus, and marine debris:

{¢] Industrlal wastes, oil and hydrocarbons;

{d) Physical and_ habitat modifications, especially coastal erosion.

While the main problam with these source categories of pollution is of a technical nature, they also present
insfitutional, economic and buman consfraints such as the lack af technical pargonneal, finansial rasources,
problams of the poverty, lack of institutional frame and structures, of scientific data, of waste water processing
policy, integrated management plan,

3. Envisaged solutions and strategles

{a} Elaboration of integrated management plan for tha whole coastal ragion and its resources;
{b} Protection of threatened species and the most sensitive habitats, particularly the mangroves;
{c) ) Elaboration of management plans of sold wastes and used waters;

{d} Strengthening in terms of fraining and institutional capacities;

{8} Education and awareness of populations for & batter protection of the marine and the aquatic
envircnment.

Several actions have been emvisaged within the alaboration of the national environmental action plan. Some
of these acfions gim mainly at protecting the coastal region and ity associated resources. In this framework,
fhe ol of the non-governmental organizations and the [ocal populations is particulary important
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J. Liberia
1. Introduction

Liberis, & {ropical coluntry on Africa’s wesl cossl, 'has a total land area of 111,389 squars Kilometres and a
coastline of 560 km. The geography of Liberia is charactenzed by several physiographic zones parallel o the
coast, The physiographic 2ones includs:

fay Coastal plains that are in tum characterized by a relatively siraight coastine with sand bars, long
beached sak and freshwater lagoons and a few promonibories, -

) Rolling hills parallel to the coaslal plains which have elevation in the order of 90m with numerous
hills, valleys and water courses;

{c) Plateau and mountain ranges which are behind the rofling hills wilh lable tands up to 300m in the
height ard mountain ranges up to B00m,

Literia is drained by several rivers; the drainage patterns of the river systems are detenmined by geological
structures and relief's. The drainage system consist of lhe six major principal rivers: Mano, Lofa, St. Paul, St.
Juhin, Ceslos and Cavalla, plus nurmerous smaller rivers and crasks owing to the heavy fraffic of foreign
materials entering the marnne environment.

Precipitation in Likeria is heavier than hat for most parts of West Africa. On the average, Liberia receives
nearly 4,000 mm of rain per year; bul geographic and monthly deviations are considerablée. Liberia has a wet
gsason from May io October and a dry seazon from Movamber to April. As far as the marine resources are
concamad, tha sxploftation of ishes is assential to the dist of Liberians. Commercial fishing is carmied out on a
large scale by fishing companies, and thousands of coastal dweliers also depend on tradiional fishing
methods tor employment and subsistence. Large scale coastal pollution could thus have serious soclal and
SCONOMIC CONSSUANCES.

2. Identiflcatlon of major sources af marine pollution from land-based activitles

A gualitative assessment of the marine environment in Libera indicates that it is extremely polluted from
several sources, namely:

fa] Coastal ernsion and modification of coastal hahitats;
(b} Industial wastes processes;

fc) Domestic sewage and solid waste;

fdy il pollulion.

Coastal erasion hag been gsaveara in Monrovia, in Buchanan and Greanville as a rezult of land-based activities.
Between 1081-1997, about 100m of beaches hava been lost. Among the causes are sand-mining, harbour
and hydro-dam construction. [ terms of mangrove areas which serse as & bresding ground for some marine
resources, explaitation of the mangrove specles Is gradually increasing because of the need of irewood, as a
result of increasing population growth. The only industrial process currenly in operation that has an impact on
the marine environment is the rubber processing company of Firestone, Other source categories of pollution
dare:

fa) Oil palution - the il refinery terminal at the Port of Monrovia is potentially at risk from third-party
damage to the pipeline, low standards of malntanance, inadequate reception faciliies for oil ballast
and bilges, and accldents arising from facilties being used by insullicienily trained personnel.
Furhermore, there is also & tendency for garages to dump their spent oil everywhers which
eventually finds its way to the marine emwvironment through demestic and other drainages:

b} Sewage - the inadegquacy of sewage treatment faciliies have made it possible for raw sewage to be
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(¢} Dispcsal of soid wastes - the lack of adequate solid waste disposal faciiities constitutes a major
problem. Residents who live near the water coursas or beaches, use them to dump their garbage
leading to the pollution of the marine environment;

{d) Mining - before 1890, Liberia was one of the largest iron mining countries in West Africa. Mining was
done by open caste system where over-burden is openly dumpsd. During heavy rains, laferific
materials are washad down the rivers which render then red and in fum they are washed into the
maring environmsant,

3. Management constraints

At the moment, there are several constraints to the managemsnt of the Liberian environment in general and
the marine environment in particular. The first constraint is the fack of poltical will, Given the present state of
economy, after seven years of war, the political leadsrs in Liberia find that nearly all their energies are
devoled o reconskuction and the means to attract capital investmants, Un tha athar hand, people burdanad
by the riging cost of living and the civil war, food shorages, unemployment in the face of inadequate or social
sacurity systems, find it difficult to cormprebend the bensfits of scund environmental management, which
benefits are not readily visible in the short term.

Secondly, environmertal managemant and pelicies are fragmenizd across several insfitutions and agencies
and are not coordinated. Also, there are no adequate laws requiring people to protect the marne
environment. Thirdly, thera is the lack of trained manpower and the lack of environmental education and
awareness, the benefits of which lead {o sotio-economic development and better health. Fourthly, there is the
added constraint of cost; many instances of sound emvironmental practices appsar to ba costly in the shot
tormn, and ara seldom subject tn economic analysis which in most cases would show that they will be
baneficial in the long-run.

4. Programme support elements

As Liberla is Just emerging from war, it is hoped that sound policies will be adopted towards the marine
environment. At the moment, there are plans to strengthen the institutional framework and Liberia, a5 a
member of the West African community, infends 1o cooperate fully with member states in termns of protecting
the envirenment. A camprshensive study is underway that will assess the overall envircnment in Liberia; in
this framework, marine environmeni will be appropriaiely addressed. This wil be followed by an
enviranmental management plan which will include environments! aweareness components,

Priprity areas are:

{a) Beach erpsion as Likeria continues to lose several metres of the coastline each year,
by Pollution of the beaches by ol which make them unusable for tourism,

{c) Sewage and solid wastes management.

3. Asslstance

As mosl of ils instilufions were deslroyed during sevan years of war, assistance to Liberia will be required in
the following:

{a] Funds,

{B} Training;

fz) Transfer of tachnology;
(d} Eguipment.
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K. Mauritania
1. Introduction

With an approximale populstion of 2 million and a surface area of 1,085,000 km’, Mauritania is located in a
desert zone (445 of the country}. The two larger cities of the country (Nouakehett and Nouhadibou) are located
on the coast which spreads over 800 kilometres. The southern part of the country is drained by the Senegal
river that flows into the Aflantic ocean after crossing all agricultural zones of the country.

2. |dentification of tha maln sources of pollution due to fand-based activitios

Tha malr sources of the coasts waters pollution are:

{a) Sewage and waste waters from mining, urban and domestic origin;
{b) Sdlid wastes and other datritus;

{c) Wastzs from cils and hydrocarbons which rasult frorm port activities, and which remain weak at the
sreabks of the Mauritania:

{d) Agricutiural run-off which results from the utilization of agro~chermical products farflizers, pesticides,
herbicides), particularly in the Senegal river valley.

The pollution problem does not appear so alaming aleny the Mauritanian coast, howsver, pracautions need
to be takan in the southem part of the country, notably in the Senegal river valley where, due ko the increase
in soils and changes in land management palicies, the high level utilizaion of feritzers and other
agro~chemical praducts have begun to cause problems.

3. Measures and strategles

In the Famework of the marine environmental protection egainst pollution due to land-hased activities, it is
important te adopt a certain number of actions, among which:

{(a) Awareness-ragising campaigns to limit the discharge of waste watars into the Senagal fiver;

{b] In the ragional cooperation contexd, in particular in the framework of the Organization pour la Mise en
Valeur du Fleuve Sénégal, legislative measures should be recommended o limit activities leading o
an increase in the pollution of river walar;

{c} Education, fraining and information of the public remains a prigrty for Mawriania. intemational
support should be requested to carry out these programimes.
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L. Nigeria
1. Intraduction

The total surface of Migeria is about 923,770 square kilometres, {which comesponds to approximately one
seventh of the total mainland area of Wes| Alrica) and a coastline length of 853 km. The current eslimated
population is about 100 million with 40 per cent of the population living in urban cenfres. The population
continues to grow rapidly with an average annual increass of about 2.8 par cent. The country has 12 citiss
with more than 500,000 inhabitants, Much of Migeria®s population and economic activities are located along
the coast. About 20 per cent of the population are lacated in the coastal areas. Qut of the 36 Stales in the
country, 8 of ther (Lagos, Ogun, Ondo, Delta, Bayelsa, Rivers, Akwa lbom and Cross River) are located in
the coastal zona - Fig. 10 and 14. The Migerian coastal zone and its resources have vast implications for the
economy. The Niger Delta, a major geographic feature in the Migerian coastal zone, i$ depository for oil and
nas-accounting for over 80 per cent of the external revenus of the coundry. In 1578, Nigera establighed an
Exclusive Economic Zone (EEZ) which is an area beyond and adjacent to the ssa and extending 200 nautical
miles from the baselne. The EEZ covers an area of 210,900 kn® within which Nigeria exercises sovereign
rights for the purpose of exploration, mining, conservation and managemant of the natural resources,

Migera has over 3,000 indusirial sstablishments with about 80 per cent of them concentrated in the coastal
zone. Industries located in the Nigerian coastal zone inclide ren and steel, fertilizer plants, aluminium
smelting plants and manufasturing industries such as textiles, food, plastics, pharmaceuticals, cement, soaps
detergents, paints, brewing and wood pulp and paper. About B0 per cent of Migeria's manufacturing industries
ave located in Lagos and environs, As a result of the heavy industrial activities of this zone, otk freshivater
and marine walers serve as sinks of pollutants thereby altering the dynamics of the coast environments.

The Nigeran coastal zone is dominated by extensive siretches of sandy beaches, lagoons, mud beaches, a
major deltaic complex {the MNiger delta} and many estuaries. Three of the four major drainage systems in the
eolntry terminate in the Atlanfic Ocean; among them:

{a) The Miger l‘iVEFIbESiT'i drainage system with its major tributaries (Benue, Sokoto-Rirna, Kaduna rivers);
{h} Thea Atlantic drainage systam to the east of Niger made up of Crass, Ima rivers, atc.;
{c] The Aflantic drainage system to the west of the Miger consisting of ﬂ'be'{)gun, Orwvewea, Benin rivers.

The coastal zone experiences a tropical climate consisting of rainy season {Aprl to November} and dry
season {December ta March), with a very wet coastal area with annual rainfall greater than 2,000 mm and an
arid region in the nerth eastem part with annual rainfall less than 600 mm.

The coastal zone resource is one of the richest in the continent. it has & diversity of fish and shall fish of sbaut
189 species belonging to 78 fam|lles in the brackish and marine environment. The mangroves vegetalion
ocoupy a fotal area of 9.723 km®, while total forssl reserve is about 305 km®. The mangroves provide
breeding and nursery grounds for many commercially impoartant species of fish and shelffish. Tha forest
reserves include impartant imber species of great economic value. The coastal zene, especially the Miger
Dalta, is a prolfic oil producing province where major oil discoverias have besn mads (FIg. 13). Nigeria's
cument cil reserves are estimated at 21 billion bamels and its gas resenves are approximately 11 trillion cubic
leed. Nigeria is hlessed wilh quile a number of sandy beaches along its 833 km coastlins.

2. ldentiflcatlan and assessment of main pulluhnn sources, establishment of the priority sources
categories

Six majer sources-cateqories of pollution from land based activities affecting the lagoon coastal, mannc andl
associated freshwater environments have baen identified:

(a) Dormestic sewageindustial and urban,
{b) Solid wastes, litter and plastics, including maring debris;
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{d) Physical alteration, including habitat modification” and coastal erosion, also alteration by floeding
deforestation and sand mining;

(e) Atmespheric pollution resuling from gaseous and perticulate emissions from industries and vehicles
in particular around Lagos and Port Harcourt;

(ft Trace melals, oils hydrocarbons, including other synthetic organic chermcals migro- -peliutants, fiom
industrial wastes and efﬂuents and potts anhd har‘hour artiviies.

fa) Industrial and domestic sewage

There s high concentration of population and industrics along the Nigerian coastal area especially in Lagos
which, with a population of about 6 millian, iz the largest and most industrislized town located in the coastal
zone. Others include, Port. Harcourt, Warti, Escravos, Forcados, Brass, Bonny and Calabar. Most of these
towns have poor sanitaion ard watar supply facilities. Domestic wastes are disposed directly inlg the
lagoons, cresks and rivers. The excessive dumping of pollulants lead to sericus disturbance of ecosystems
(e.g eutrophication, reductinn of biodiversity and depletion of dissolved oxygen in Lagos lagoon {Fig. 12 and
Table 25). Total bacterlal counts in Lagos lagoon range from 10.35 CFUMMI X 108 to 25.92 CFUMMI x 108;
while caliform counts range from 0.32 CFUmI x 108 to 15.20 CFU/ml x 108.

It was estimated that about 80 per cent of Nigeria's industries are allocated in tha coastal zone and about 84
per cent of efflusnts and emissions are discharged without any form of treatment. The absence of sewage
treatment facilities s very pronounced along the coastal zone sspecially in Lagos and Port Harcourt, As a
result, crganic pollutant levels in surface and ground water in these cities are extremely high. Epidemics of
waterbome diseases including cutbreaks of typhoid, cholera, hepafitis and malaria is very common in these
areas, thus advarssly affecting the health and productivity of the labour fores, Many ilinesses in the Miger
Delta arid environs are water related. The negative impact of this pollution transcends international
boundaries due 1o girong litteral transport sysfem which are camied from point sources upstream to
neighbouning countries along the coast. A noticeable case in the past couple of decades is the profiferation of
harmful aquatic weeds and ﬂmatlng plantz, especially water hyacinth which has grown beyond Nigera's
terrilorlal walers.

ib) Trace mefal, ailz, hydrocarbons including other synthetic arganlc chemical, micro pellutants, from
industrial wastes and effluent and ports and harbour activities

Land-based sources of gils include chronic operational and accidental discharges and emission from oil
exploration, expleitation, refining and storage. Infensive oll and gas exploraiion and mining activities has been
recognized ag a major sourse of pollution in the Niger delta, with over 500,000 ha of mangroves. The Niger
Delta is one of the largest wetland system in West Africa and it is also the centra of ngerlas Fetroleum and
natural gas industries (Fig. 13).

Seismic surveys are usually followed by drilling acthities during which drilling muds, cuttings and other
products are discharged directly into the swamp and other bodies. Acgidental blow outs doring drilling
operation are less frequent but when they oceur, large coastal areas are devastated a.g. Taxaco Funlwa - 2
blowr outs, & kilometres off the Sangana estuary In which 37 million litres of crude oil were spilt. Leakages are
8 common occurrence in Migetia coastal zone. These are as a result of leskages frum lha oil pipeline or from
marine tankers that lift crude oit and refined products. It is estimated that about 2,300 n1” oil is spilled i about
300 separate accidents annually.

The environmenta! impact of these spills has been devéstating as it is responsible for mass fish mortalites,
destruction of mangroves and gross contamination of underground water,

(¢} Solld wastas, litber and plastics including marlna debris

The burgeoning urbanmization and industrialization of coastal cities have continued to increase the volume of
z0ld wasies to an unprecederted level in the past two dacadss. In most major coastal cities like Lagos, Part
Harcourt, Warri and Calabar some of the domestic and industrial solid wastes end up in nearby cresks, tivers
and lzgpons. This problem is not unconnected fo the lack of efficient institutional framework for solid waste
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Table 25. Microbiglogical properties of water samples abtainsd from Lagos Lagoon

BN | Sampling | Naturs of | Tolal bacterial count | Coliform counts | Hydrocarben counts | Fertilizars
station sample [GFUMmI x 104 {CFml x 10%) {CFWml x 10™ percentage

1/ |Lagos Surface 12.48 984 3.20 00028
Harbour Bottom 26.92 540 18.72 0.0072
2B |Ikoyi Surface 10,56 9,60 7.68 0.0073
Baottam 17 .62 0.65 11.04 00063
35 | Unilag Surface 11.04 11.60 3.28 0.0005
Bottom 14.30 0.32 1.82 0.0013
40 (Ogunriver | Surface 13.92 15.20 2440 0.002
Baottom 16.60 8.30 3.26 0.002
&E |Palaver Surfaca 19.01 12,60 600 0.004
Iskand _ Bottom 10.35 2.24 10.58 0.010
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The gevere prassure from solid wastes has caused a dacling in the biclogical diversity and produchvity of the
mariné and coastal environment. Most of the litter in the coastal and marine environment especially in Lagos
emwirons originates from industrial wastes, marine debris from shipping, recreational and coastal vessels and
fishing activities, waste dumps at the perphery of rivers and coastal waters, windblown litter from heach ragor
areas and coastal setilemeants, While some af the litter is durnped diractly into tha coastal anvironmeant, some
is also channeled through rivers (Cgun, Ime, Benin, Cross, Niger and its estuaries) and municipal stormwater
network systems. Plastic debris from [he fish industry as a resull ol discarded and losl plaslic iishing gear also
add to the littering of coastal water. Litter is known to aggravate the stressed condition in the brackish water
systam of mangrove forest and has a negative effect on the tourdam industry and general assthetics, and
results in a reduction in maring safety.

{d) Physlcal altevation, including habitat medifications and coastal destruction

The Nigerian coastal zona has been experiencing several problems as a result of physical alteration and
habitat modification. These problems include beach erosion, Hooding, sand mining, deforestation, pollutian,
salt water intrusion and subsidence,

Ceastal srosion is a common feature along of the entire Nigerian Coastling. Apart from the natural forces
such as waves, flooding, lidal regimes, nature of lopography and nature of beach sedimenls which are
responsible for the erosion, human aclivities such as beach sand mining, dredging, construction of harbours
and protection structures have played vital roles in aggravating erosion algng the Migerian coasting, For
example, the Viciotia beaches in Lagos have witnessed a coaslal recession of more than 500 m sincs the
eonstruction of the Lagos Harbour in the 18907 and an estimated ercsion of 25 - 30 m per year. The low lying
fransgreseive Mahin mud beach is ale subjected 10 rapid erosion. Ceonsequently, erpsion poses a great
danger to coastal communities and sattlamants and their ecanomic activities,

The low nature and tepagraphy of the enfire Nigedan coastine rander tha area very vulnarakls to flooding
especally at high tida and in the rainy season. £xtensive areas of the backbeach are perpetually wet and
water-logged. The coastal areas especially the Miger delta experiences high rainfall. The poor drainage allows
storms waters 1o collect In the hollows which eventually flood largs areas within the coastal settlernents.

Deforesiation along coastline of Nigeria involves Lhe deslruction of large mangrove areas lor agrcullural
purpases, il exploration activites and as a sourca of fusl wood, The uncontrolled felling of mangroves
renders the environment very susceptible to erosion and flooding since mangrove trees also tend o reduce
the impact of waves, tides and longshors current along the coast. It is been estimated that about S0 per cent
of mangraves in Nigeria havo been lost as a result of deforsststion.

Unregulated sand mining along the baaches has contributed immansely to the degradation of the coastal
zone. Sand mining acthdities for beach replenishment, land reclamation and construcfion pumoses are
commen features along the Nigeria coastal areas. Furthammaore, the antire Nigerian coastal zone consists of
young sadimentary rock which is still undergoing the process of compaction. The fluid extraction of watar,
crude ail and gas has been recaognized as a major cause of subzsidence. In Nigeria, the extraction of crude oil
and gas fram the coastal areas particularly In the Migar Delta has besn going on for mare than four decades.
I view ¢of the big volume of fluid withdrawal from the young sedimentary mcks, it is believed that the Nigerian
coastal area could be undergoing gradual subsidence.

Ine total, the effects of all these include loss of habitat, biodiversity and breeding grounds of commercially
important fish species and crustaceans. Furthenmors, the ecology and the dynamics of the coastsl
ehviranemental have been changed.

{@) Agro-chemicals including pesticides, herbicides, fertilizers and other biocides plus nutrient load
and certain forms of POPs

The Migerian coastal and marine environment is constantly fed by over a dozen major rivers and other
estuarias which include the complex Miger Aver basin drainage system which has over ien major fibutaries,
All these rivers transverse through agricultural zones and major Industial citles (&0 Kana, kaduna, Wani and
Port Harcourt), Consesquanlly, the rivers are fed with agricultural and agro-chemical run-off, most especially
chemical fertilizers, pesticides, herbicides and other biocides and sume of POP'S and varieles of nulrient
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DDT. Tha coastal water bodies receive some substance surface run-oif and drainage frorn the hinterand, and
domestic and industrial effluents through outfalls and various contaminants from ships at ports. Some of these
organic chemicals and especially the POP'S which persist in the enviranmant, are very toxie thus-intarfaring
with biclagical production and pose grave health hazard 1o the coastal communities. These substances are
liable to accurnulation in seafond and prona o long-range transpart and deposition which has transbuundary
implications.

{f) Atmespheric pollution resulting from gaseous and partlculate emissions from Industries and

vehiclas .

About 20 per cent of the tatal number of industries in Nigeria are concentrated within the coastal zone and
emit pollutants whiich are not only confined to the atmosphers or so0il near the source of emission, but are
dispersed and deposited in coastal waterbodies. Apait from emissions from mnufﬂﬂtunng industries, a Iarge
proportion of the assm‘:lated gas produced with crude il is flared, '

About-80 per cent of natural dqas produstion In N|ger|a mostwhich it associated gas, is flared. This dlspasal
of associated gas has.been a major problem in the Nigedsn bil indusiry as the country has becoms the
iargest gas flaring country in the world. Nearly 1,000 standard cubic feat (SEL) of gas is produced in Nigeria
with every barrel of oil.-vehicular emission {especially around Lagos and its environs, with about & million
peopla] contribute in no small way o the atmosphenc pollution and water contamination. These large-seale
emigsicns of poliutants {mainky sulphur dioxide and nitrogen uxide\sjkhae Eunﬁ'lbuted to the acidification of
coastal soils and some waterbodies, thus altering the ecology and dynaaiics-of thi chastal anvironment. Apart
from the acidification of-the soil gas, flaring causes aiavatsd tempﬂralura vagé'failm damage and impacts on
human health.

3. Managemerit nbientives for prinrillz;._}:!rphlgms'. p . ' -

"|"'"

The priority astabhshed for tha [and- basad,saurce-categones of pollunon show. a: ﬂear and, ﬂlract relationship
with the problams of poverty, food St‘.;aFCIt'_-.-' emsystem balan;:eand FRSoUrce’ exphmahon with a negative
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for diverse and aften confliching induskirial and socio-econamical activiies, so that the confinued viability of all
aapects and ecosysterns will be secured,

@) Development and implarmentation of cormprehensive Intagrated coastal managemeant plan for cortrol
of land, coastal and marine-based activities o minimize pollution and coastal and marine resources
project development irmpacls;

) Provide dats and operationzl standards for project planning and implementation, for example, n
fishing, dredging, and mining;

(c}) Identify and map critical and sensitive habitats to enable project designs fo take appropriate steps to
minimize damage and disturbance to breading, nesting and feeding areas of all species;

(d} Establish coastal protection measures based on a carsful avaluation of delailad local situation and
socic-econamic and cultural needs;

(e} Establish national and regional contingency plans for marine tanker acsidents and oil wall blow-outs;

(ft Preparation of a comprehensive inventory of land-bazed scurces of pollutian.

k] Sanitation and waste management

Enviranmentally sound management of waste raquires an undsrstanding of 2 ranhge of reatment, disposal
and ra-use options available for sanitary and indusiral efluents, raw domestic wastes and stotm watar. In
order to ensure that improper handling and dieposal of wastes do net lead 1o the spread of digease and the
pollution of fand, air and water, priority shall be given to the environmental studies of industrial efluents as
well as the variety of solid and liquid wastes generated in the varicus ecdogical zone of the country espacially
those very close o the sea. Appropriata guldelines shall be Introduced for thelr collection and disposal. These
will be achieved via:

(@] Study of the most reliable treatment s{astems that are appropriste for local domastic and industrial
wastes;

(b) Engineering design of appropriate or adapiable waste disposal and treatment systems that will take
intc consldaration the geologisal and environmental setting and encourags recycling:

(€} Giving existing indusiries some fomm af ingentive to encourage them 1o install pollution abatement.
Reguiations should be introduced to make it mandatory [or new indusiries o inslall such laciliies
before commissioning permits are granted;

(d} Improving the adverse impact of sewage and sclid waste disposal on human health and ecosystem
via sound and elaborate envircnmental programmes;

(e} Setting up and enforcing standards for adequate sanitary facilities for the dispesal of human and
ofher solid wastes in dwellings, housing estates and public facilitios in both urban and rural areas,

(f} Establishment of monitoring programmes including periedic surveillance of approved waste disposal
sites and their sUrraundings and wasta watar treatment systams;

(g} Establishment of an early warning system for the idenfification of potential waste disposal hazards,

(n} Provision of information on the appropriate methods and technologias for treatment and disposal of
wasles,

() Regulation, registration and licensing of all major land-hased waste disposal sifes and systems;

() Introdustion of effective protective measures against the indisciminate discharge of pariculate mattar
and untreated industrial effiuent into rivers, estuarnes, lageon and coastal water taking.

(¢} Toxic and hazardous substances

As part of the environmental policy, necassary administrative nules and legislation will be operated to govern
tha monltordng, Introduction, manufacture, import, sales, transportation, use and disposal of toxic, hazardous
and radioactive substances in Nigeria. The appropriaie aovemmental acencies shall therefore:
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{b) Cantrol the generation of foxlc, hazardous and radloactive wastes and ensure that those banned are
stringently conlrolled;

{c} Monitor the effects and control all phases in the lifecycle of all substances likely to have an adverse
impact on human hsaalth and environment;

{d) Cetermine and use enviranmentally safe and technologically sound techniques for the disposal of
{g) toxic, hazardous and redioactive wastes;

{f) Setup regional framework and standards for the propossd "DUMP WATCH™ against transboundary
rnovernsnt of toxic, hazardous and radioactive wasles and for the achieverment of environmentally
sound management of hazardous substances.

{d) Agricultural chemicals and pesticides

Although the bze of agricultural chemicals, notably fordilizors and pesticides (and including herbicides and
other bivcides) in the right circumstances brings about a dramaiic increase in agricuttural production, their
improper use does create environmental hazards (Table 29 indicates some residual concentrations of il and
other chlorine zubstances). Strategies to minimize the adverss impacts to chemicals on human and the
anvirgnment will entail:

{2) Rogulating the production, use, storage, transportation, marketing, sale and disposal of agricultursl
chemicals;

{b] Encouraging prograrmmes to preduce crop waristies which will require minimum amounts of
agro-chemicals taking into account their gensatic capability;

{c] Maintaining a register of up-ta-data approved agro-chemicals with guidelines for their use:

(d) Providing "Safe Usa of Pesticides Guides™ which will specify minimum permissible lavels for namad
pesficides;

{e) Monltoring pesticldes and agro-chemical residues levels in air, soil, water, sadiments, flara, fauna and
hunnan, and the envirgnmental fate of all agro-chemicals in use;

(i Mounling programmes o develop environmertally sound alternatives such as organic fertilizers;

{g) Encouraging integrated best-management practices.
(e} Air polluticn
Strategles for achieving a clean alr situation Include:

{a) Establishing ambiant air quality standards and monitoring stations at each designated zons;
(b} Provision of slandards for faciories and other activities which emit pollutants into the air;

{c) Licensing and registering of all major industrial air polluters and monitoring their compliancs with laid
down stancards;

(d) Provision of guidelines for the abatement of air pollution;

{e) Frescribing stingent standards for the level of emission from automotile exhausts and energy
genergting plants and stations;

il Sefng up standards to minimize the ocoumence of "acid raEin®;

{q) Promating regicnal cocperation aimed at minimizing the atmaaphenc transportation of pollutants
across international boundaries.

{f) Forestry, wildlife and protacted areas

It is true that 1here hewe in rec:ent years been mweasmg defnrestaton and SDI| degradatlnn and detenuramn
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productivity of the natural vegetation, protecting wildlife, maintaining genetic: diversity and avoiding forest and
sall destruction. The strategies for achieving these ahjectives include:

&) Promuoting the rational exploitation of forest rescurces to meet domastic consumption needs and to
achieve a significant export activity on & long-tanm basis;

(b)] Regulaling forestty achviies W enhance conservation and snvirsnmantally sound manageiment
practices;

(c} Monitoring the quantitative and qualitative changes of forest cover and their effect using conventional
and medern technology such as multispectral satsllite Imagery:;

() Assessing the state of natural vegetation resources and identifying endangered sites snd species for
pricrty action;

(&) Protecting forest reserves and flora and fauna in danger of exdinction for scientfic, recreabonal and
other cullural purposes;

(ft Eslablishing germplzsm conservation programmes;
(g Increasing suppert for non-govemmental organization and community tree-planting programmes.

(g) Land-use and soil conservation

The planning, improvement and management of land demands and approach at afi levels embraces all
aspects of the human environment, both natural and man-made. Accerdingly, the foilowing strategies shall ke
adapted:

(a] Establishing guidelines for land-use and soil management, and the necessary framework to
implement them;

(b} Mounting progranmes to predict natural hazards and for developing methods for their prevention;

(c} Developing a comprehensive and long-range national programime for erosion management and
confrol in the shoreline,

(d] Increasing public awareness and the danger of scil degradation, its seriousnass, causes and
remedics,

{h) Public participation

In grder to achieve the goals and objeclives set qut in the preceding sections, actions will be undertaken to
raise public awarensss and promote understanding of the sssential linkages betwean the envircnment and
development, end to encourage individuat participation in environments! improvemant efforts through:

(@} Ensuring broad public paricipation in consensus-building towards delining environmental paolicy
objectives;

(b) Adopting community-based approaches o public educaltion and enlightenment through culturally
relevant social groups, voluntary associations and occupaticnal organizations;

fcy Giving due attention, in the pursuit of envircnmental goals, to the role of nengeovermmental
organizations and community groups and espacially the contributions that can be made by youth and
WOMEN'S groLns,

(i} Legal arrangements

The purposs of a legal framewaork as an integral part of a National Ervironmantal Poficy is fo consalidate,
slrengthen, provide and extend legislation for environmental protection and improvement in all sphetes whilst
alao providing For implementation and enforcement procedures. Therefore, the following actions shall be
taken to :
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{b} Harmmonize the various existing environmental protection laws;

e} Make it a constifutional duty of govemments - Faderal, States and Local - lo safaguard the
anvironmnent and sspire bo have a safa ang heslthy nation;

{d) Encourage and institute incentive measuras for installaticn and provision of anti-pollution equipment
and devices;

(e} Sfipulate procedures and regulations for implementing the national environmental palicy.
{jl Environmental impact assessment

Ml coastal development projects must be subjected o Envirorimantal Assessment screening process and
when warranted, an environmental impact assessment study (EIA) before commencing them.

5. Evaluating the effectiveness of strategies and measuras

It is imperative for the follewing criteria o be properly established in order to successfully ensure the
effectiveness of the proposed strategies.

{a) Estzblishment of adefquate environmental standards 2s well as monitoring and evaluating the
changes [n the coastal and marine environment through sound managsmeant;

(B} A large number of case-studies shall be carefully identified and implemented for evaluating, various
problerns of the ervironment and for drawing op guidelines for approaches, methodelogies, and
resource managemani sirategias;

fc) Constant epidemiclogical studies must be camied cut ko sstablish the possible correlation between
exposed population health and water quality degradation;

{d} Development of comprehensive coastal and lagoon surveys, including mapping through classisal
metheds or geographical information systems, modalting and statistical analysis to help evaluate the
cffectiveness of the control strategies and programmes;

fe} Cost-benefit analysis of the adopted options should ba evaluated on a ragular basis.

6. Programme support elements

In December 1988, the Federsl Govemment issued a Decres establishing the Federal Environmental
Protection Agency with the former Environmental Plarning and Protection Department of the Faderal Ministry
of Works as a nucleus. In 1989, the Federal Government approvexd the "National Policy on the Envirenment”
Migera is committed lo a national policy that ensures sustainable development based on a proper
management of the environment in order to meet the needs of the prasent and future generations. This policy
aims to provide a rational, practicable, coberent and comprehensive approach to pursuit of economic and
social development in a way that minimizes contradiction and duplication while enhancing cooperation and
effactivenass at al levels. Since the health and welfare of alt Nigerians depend an mankind, the transiion to
sustainable devalaprnent as rapidly as possible, this national policy on the environment provides the concepts
and strategies which will l2ad to the procedures and other concrete action reguired for launching Migeria into
an era of socil justica and sustainable development as we enter into the 215t century, The goals of the
Mational Palicy are to:

(@) Secure for all Migerians a quality of envirenment adaguate for their health and well-being;

(k] Conserve and use the environment and natural resources for the bensfit of present and futurg
genearation;

(c) Reslore, maintain and enhance the ecosystems and ecolugical processes essential for the
unchaning ol the biosphens 1o preserve biclogical diversity and the principle of optimum sustainabie
yield in the use of living natural resources and ecosystams,;

{d) Raise public awareness and promote understanding of essential linkages between enviranment and
developmeant and to encourage individual and community participation in envirenmental imprevement
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{a} Prompte cogperation in good faith with other countries, internaticnal organizations and agencies to
achisva optimal use of transboundary natural resources and effective prevention or abatement of
transhoundary snvironmental pollution.
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M. Sao Tome and Principe

1. Intreduction

The Demaeratic Republic of Sas Tome and Principe, consisting of two main islands and several uther smaller
ones, Ia located 300 km from the Gabonese coast, The total area of the archipelago is 1,000 km® of which
850 km’ is covered by Sac Tome and approdmately 140 km® by Principe. The population is estimatad at
120,000 inhabilanls, scoording to 2 1981 census.

Gonsidering the beavy rain in the country and the fragile coastal ecosystems, the most serious problems
related to marine and coastal environment are due to huge quantifies of sediments carmied by rivers, which
contribute to the degradation of the aguatic environment,

2. ldentification, study of the main sourcas of pollution and estaklishment of priorities by source
cakegories

The main sources of coastal and marine anvironment pollution identified are as follows:

(a} Industrial and domestic sewage;
(b) Solid wastes, detritus, plastics and marine debris;

(¢} Physical modifications of the shareline, including the degradation of tho critical habitats and coastal
erosion;

{d) Agro-chemical wastes made up mainly of fertilizers and ofher biocides;

{e) il residue wastes and other hydrocarbong, most often dua to uncontrolled shipping operations off
the coast of the archipelago,

{&) Industrial and domestic sewage

Ontly a few studies have been camried cut on water quality; however, these studies reveal contamination by
human wastes, harmful discharges, pesticides and toxic biocides used in agriculiure. A number of the
diseases affecting the population are water-borne and due to the quality of water (Table 9 indicates that
biochemical oxygen demand (BOD) and total suspendsd sediments (T3S} constitute the major pollutants,
although the values are low]. Only 20 per cent of the population have access to fresh water supply, Analyses
undertaken in seven natural sources which supply fresh water o Sao Toms clty indicated that they were all
contaminated by a concentralion of fecal wastes higher than standards regularly admitted for freshwater
supply.

Supericial water is contaminated by organic residues and by taxic substances, mainly resulting from the use
of pesticides. The absence of water treatment faciliies constitutes one of the main causes of the degradation
of the population's health conditions. Beyond the effects on health, the econemic and environmental impacts
of water pollution are considerable.

(b) Solld wastes, detritus, plastics and marina debris

Solid wastes are essentially made up of three components: non-loxic solid wastas {such a2 non-degradable
substances), organic residues and thase coming from purification systems, toxie and hamiful substances.

In Sac Tome city and its surroundings, non-toxic solid wastes pese a growing ecolagical prablem particulady
for human health, notably in public discherges and slong the beaches; such siteations create serious
problems for tourism development. The other major concerns are due to the fact that solid residues, organic
discharges and toxic substances are often evacuated without any sorting, which constitutes a potential threat
for the freshwater supply and also for soil contamination. There ig, within the country's public nvestment
programme, a project for solid wastes treatment, although the allocated funds for this programme seem
insufficlent to tackla the problems of wasle sorling and treatment.
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c} Physlcal modifications of the shoreline including the degradation of the critical habltats and
coastal ergslon

Coastal erosion in Sao Tome, pariculady in the southem part of the country, has réached an alarming rate.
Some infrastructures (roads, housing, ste.) are senously threatened. Studies to be undertaken should seek
possible gptions in terms of costs for reducing, in the short term, the threat of coaslsl erosion phenomenan.

Beach tining iz also cause for concern. The Government has banned sand mining along the islands’
beaches, with orly a fow exceptions. Intensive basch sand mining poses an ecological threat to the
equilibrium of critical habitatz such as the mangroves or estuarias acosystam; it can also constitute a real
threat to tourism development. Regearch undertaken in the framewerk of this study indicates that sand mining
can be a viable activity [economically and ecotogically), if carried out in appropriate conditions and it the sand
is considered as a renewable natural resource. Meanwhile, any sand mining on a large scale should be
subjact to & comprehensive assessment of its environmental impacts.

{d) Agro-chemlcal wastes essentially conslsting of ferdilizers and other biccides

The inapproprate use of these chemical substances can constitute a serous threst not only for the
environmeant and human beings, but also for fauna and flora. Some of the substances currently uged in Sao
Tome and Principe have been banned elsewhere in the world for envircnmental reasons. Some small-scale
farmers use DDT against certain crop diseases. Only vary limited information s available in the country
concerhing the impact of these substances, howsver, and there is no protection mechanism against their
potential toxic effects. In some cases, oils and other hydrocarbon residues are added to these polluting
soume-categories, usually ag a result of uncontrolled shipping operations off the coast of the San Tome and
Principe archipalago; but, here again, there is a lack of reliable quantitative and qualitative data at the couniry
lesed.

3. Management objectives conceming the priority problams

When setting priorities, account must be taken of the main limitations on the institutions and the human
rasources of the country. In general, a number of improvements have to he made at different levels, for
Example:

{a) Wational envirgnmenital policy;
(b} Inslilutional framework for envircnmenlal managemeant,

{c) Project selection, which should be made in accordance with the importance of environmantal faciors
and the findings of environmental impact studies,

{dy Education, training and awareness-raising measures,

(&) Necessily, in the long-term, to inifiate specialized training sessions on national emviranmental pricrity
preblems {i.e., pollution duc to land-based aclivities) and to reinforce the capacity {0 realize
environrmental impact assessments and studies.

A number of areas could thus be considersd as priorty areas. including:

fa) Policy and programme formulation, ofenisd towards halting population growth; this is particulary
imgortant far island countries where space is already limited;

(h] Implementation of a land-use and managemeant plan (with zones reserved for agriculturs, industry,
energy production and reserved areas);

fe) Implermentation of a prolected areas system and buffer zones sufficiently well plamned to aveid
conflicts concerning land use and to ensurs that the lecal population enjoys the benefits ariging from
such achvities as tourism development. The participation of all administrative economic and private
sectors would then be reguestad;

{d) Economic and socicral programmcs amd policy inifiatives, based on 3 strategy of preventiva policy,

with darantralizad cnd enactic ahiactivae with o gicw 5 imeescins afnete aimad ot manaainn the
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4, Evaluation of the efficiency of the proposed strategies and measures

The following measures should be conducled, to ensure the efficiency of proposed strategies

(A} Monitoring programme, to study the quality of the environment of San Toms and Principe (water,
sediment, fauna and flora);

(b} Use of scientific technigues, including new mapping technologies, GIS, and maodalling, to ansure
efficient implementation of monltoring programmes, Integrated management plans, environmental
impacl sludies and cost-benefit analyses, taking into account their development potential, relative
success or failure and proposed measures and programmes for et beler adaptalion;

{c) Detalled studies and analysss, as well as assessment of polisies and legislation relating to the
protection of the aquatic environment of Sao Tome and Principe.

5. Pragramme support elemsnts

In addition to the concem of government authorlies for e proleclion of Lthe marine, voaslel and aquatic
envirohment in general, 2 number of iniigtives have been developed at the community level through non-
govemmental organizaiions. There are several international non-govemmental organizations in the country,
including: AML, Leigus para o Desenvolvimento and Musva Frontiera. Mational non-governmental
organizations such as the Institute of Ecology, the Association for Development and Ecology and Zanio Adil,
constitute small organizations with limited resources whose capacity is too weak to influence government
policy, Tha survival and growth of national nen-governmental organizations depends to a considerable extent
on the policy and public legisiation which regulate the farmulation and the functioning of these organizations
at the community level.

Mon-govemmentsal organizations and local populations play a very impariant role in the protection of the
coastal and marine environment, mainiy In the practical implementation of the stratagy for the protection of
endungered species such as turlles, but atso for the protection of the most expesed and fragile beaches,
especially from uncontrlled sand mining.
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K. Senogal

1. Introduction

Senegal is located in the most western part of Africa, with a coastdine of 700 km (Fig. 14). Large parts of
Seneyal’s economic activities are concentrated on the coast and consist of fishing, tourism, industrial and
agrcultural activities. In addition, wo-lhirds of lhe country's population is concenlraled on the westem side of
the country. Dakar. the capital city with its main suburbs, now transformed into departments {Pikine and
Rufisgue), has a population of mere than 1.5 million inhabitants cut of a total pepulation of 7.5 million. Linked
with development activities, the ingreasing population growth as well as the rapid urbanization of the main
cities located mostly near the coast {mare than & per cent), explain the major envirenmental disequilibrium
and itz negative affact on the coastal, freshwater and maring areas.

Around the major cities, the industrial development in fishing, tourism and recreaticn has a negative impact on
the emvirenmaent and on human health. Az a result of the countny's Iocation in the sahelian region and due
also to the severe impact of tha drought phenomanon {particulady in the northem part of the country), several
projects have besan instituted with the aim of damming the major rivers and revitalizing the fossil valleys. In
future years, significant impacts may result from these watershed management projacts: e, freshwvater
habitat modification, changes in sedimenls and nuirients load, water quality deteromation and threats to health
and sanitation.

2. ldentification and assessment of main pollution sources, establishment of the priority source
categories

Five main source-categories from land-based activities affecting the coastal, marne and freshwater
environment have been identifisd;

{a) Sewags resulting mainly from domestic and indusirial waste waters;

{b) Excess of nutrients foad, including some organa-chlorine and phosphate substances, around the
mast intensive agricultural areas; i.e. the Senegal rver valley,

{c] Physical slteration, including criical mangreve habitat modification and coastal erosion;
{d} Litter, including salid wastes, plastics and maring dabris,
(€} Trace metals, oils, wdrocarbons coming from industrial wastes and effluents, ports and harbours.

With regard {6 the effect of atmospheric pollutants, anly limited preliminary and estimated fiqures have been
obtained, showing the hesglth risks of the release of nifrous and carbon mone-dioxide in the atmosphere, in
particular near the urban arcas.

(a} Sewage

This source of polution constitutes one of the main contributors ko the degradation of the coagtal, marine and
freshwater environment in Sensgal. 1t occurs in particular near large cifies and around densely populated
areas: Dakar and its surmoundings are a good example. Because of the low capacify of the main sewage and
waste water freatment facility, most of the domestlc and urban waste effluents are dumped directly into the
coastal walers, contaminating them particulary in the naturally protected coastal areas such as the bays
around Crakar (Fig. 12 and 2a as well as tables 34 and 35 indicals sizeabls bactariological contamination in
same hays in Dakar). Sewage generally originates from domestic and urban effluents, but also from waste
emanating from industial and food factories. The man consequences of the sewage pollufion are the
eutrophication of the coastal waters, their bacteriological and micrabiolagical contamination, and the possible
development of some seasenal harmful slgae blooms; for example, the most poliuted bay in Dakar, the Bay
of Hann - Fig. 15 and Table 31.

{b) Nufrients load, Including zome organc-chlarine and phosphate substances

These are the typical forms of agricultural run-off pollution which predominate around the largs imigated
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and other biocides more or less persistent In the coastal and marine environment. Yery litlle data have been
obtzined to measure the degree of contamination of the concerned environments.

{c) Physical alteration, including hakitat modification and coastal eroslon

Al along the Senegalesse coastline, and particularly in the southern part, coastal erasion, which is one of the
first forme of physical alteration of the coast, is dominant. It is exacerbatad by the existing high wave anergy
and the strong litoral transpor in tha so-called "Small Coast'. The most relevant examples in this arga are
Rulizgue, la Pointe de Sangomar, Guerao but also in the northern part of the coast of Senagal where
sedimeniation processes are predominant; 2. la Langus de Barbare. Human disturbancas intensify the
phenomena, in particular with the sand mining activiies which take place in the south coast ag well as the
shell and graval mining and the engineering waorks which act as sediments traps. Tha river dam construction
for irrigation purposes also accelerates the coastal eroslon process off the coast of the Senegal river mouth.

As far as the critical habitats are concered, including the nurseries and feeding greunds, changes a
occurring mainly in the mangroves areas, in the estuaries and the coastal watersheds. The examples of the
Senegal, Saloum and Casamance estuardes are the most relevant where the environmental modifications
{ither natural or from man-made origin) can leed fo a loss of diversity in breeding arsas, and to a certain
extent to the complete logs of the ecosystomn,

{d) Litter, solid wastes, plastlcs and marine debris

Litter and solid wastes are generally found arcund major cities like Dakar, Saint-Louis and Kaclack, which arg
located near the coast of adjacent to river basins. A large portion of this liter, waste and marine debris
originata from the land, due to improper waste treatment and management. As a consequenca of this
impropes waste disposal, they are contaminating the surounding coastal and freshwater environments and
can introduce substances and pathogens which cause loss of aesthelic values as well as physical and
hydrological damages to the coastal and marine ecosystems; i.e. contamination of the coastal waters near lhe
Bay of Hann, around Kaglack and near Ndar-Tou¥Saint Louis, due to iitter and solid wastes dumped on the
beaches.

{e) Trace metals, olls, hydrocarbons and other synthetic organo-chemical micro-poliutants

Most of the studias which have basn carried cut on the contarination of the coastal and marine waters by
heavy metals, oils and hydrocarbons and other micro-pollutants have shown that the pollution originates from
tha industries, ports and shipping areas - Tables 30, 31 and 32 show for Dakar high BOD and COD values,
which are 11,200 tons and 29,520 fons per acre. Indeed, this source of pollution, although small, is mainly
concentrated around Dakar because of the existing fadliies. |ndeed, the soils, water, fauna and flora
contamination by metals have been measured around Dakar. The results which have heen obtained show
very low metal coneenlralion which range from 19 to 25 mgM00gr for Cu and 4 o @ mg/100gr for Ph, only in
some samples, while Cd and Crare nearly absent from he measurements - Fig. 15 and Table 33. However,
even if small traces of soms matals have been found in certain samples, more atiention must be given 1o this
type of source of pollution, due to the rapid expansion of the industry in this region.

Qils and hydrocarbens are only observed around the Dakar harbour, and sometimes near the main il
refinery industry of Mbao. However, and despite the financial means which will be raquired, more oil wastes
pallution cantrals nead to ba offected off shore because of the frequent shipping operations and the possibility
af aceidental oil and chemical spills.

3. Management abjectives for priority problems

The prigrities for the source-categories of pollution have been established, based on the nature and severity
ol the problem, the type of contaminants, the physical alteration and the destruction of the environment, the
nature and extent of the affected arews. Because of the imporlance of sewage pollution in the maring, coastal
and freshwater snvironments in 3enegal, and its consequences on the ecosystem and public health, focd
security and poverty alleviation, loss of biodiversity and sccio-economical bensfits and uses, the following
managament objectives must be sot up:
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{b)

{c]

{d)

(]
(f}

{g]

7z

Reducs the adverse effects of sewage effluents on the health of populations living near the most
polluted coastal waters, around some bays of Dakar and on the maring rasources and their habitats,
around the mangrove areas;

Reduce the application of agro-chemicals and other biocides with other possible alternatives and
improve: [and-uze tachriques in intansive agricultural areas, in particular in the Dela of Senegal river,

Ensure that all waters are adequately freated before their discharge into coastal and marina waters,

follewing the nationai or intenational health and environmental quality standards; ie. in the Bay of
Hann;

Undertake, as a matter of priorily, to treat the domestic and urban waste waters near the large cities
{Dakar, Kaclack, Saint-Louis);

Develop tourism faciliies with adequate sewage installation: and treatments, padicularly in the
Southern coast of Sensgal;

Monitor the bactericlegical confamination fovel, the excess nulrient loads as well as the industrial
wastes and sffluents which affect the coastal, marine and fresh and groundwater Sshagaless
erwiranments - Flg. 18 indicates the high valles of nitrates lnad compared to Word Health
Organisation (WHO} acceptable norms. '

4. ldentificatlan and salection of strategies and measures

The lollowing strategies and measures are recommended in order to achieve the overall management
chjachvas:

{a]

(e

{d}

(e)

in
{a}

{h}

(i

(13

Development and implementation of coherent integrated coastal management areas programms,
which involve not only local populations, communities, stakeholders and municipalities, but also the
private sector, non-govermmental organizations, youth and women associations. This process should
ke facilitated within the framewerk of the Senegalese Mational Environmental Action Plan which has
recently been signed;

Construct or upgrade fraatment facilities in order to reduce the excess waste water flows (e only
10,000rm™/day of wastewater are treated in Dakar out of a total of 100,000m™day).

Initiate envirgnmental impact assessments for all govermment or private sackor larga scale coastal
projacts, and reinforce the existing regulations and laws related o the management of coastal and
marine areas, this is particularly important around large cities, such as Dakar,

Promots adequata sewage systemns and sold waste collection and final disposal, in particular for the
urban areas;

Encourage lhe privale seclor o use clean production technologies, including the efficient use of
snergy and water, this is particulary importart in the southern coast of Senegal and the valley of
Senegal river;

Water quality ressarch and monitoring programmes should be established on a regular bases,
including the current freshwater, coastal and marine water quably assessments and measures;

Provide training fo Senegalese technicians and staff in both integrated coastal management and
environmental impact assessment tachniques, in order o ensure a rational and sustainable
development of coastal, marine and freshwater environments;

Rahabilitate the degraded soastal and marine areas through coherent management programmes,
such i.e. ag mangrove replanting, dune repair with approprate species, prohibition of waste water
discharges n the most affected areas;

Contral the praduction, importation and use of the most persistent pollutants, including pesticides and
use alternative biggides:

Idenlify the most suilable sources of funding (with the private sector, or with the bilateral andfor
multilateral partners) for the implementation of king-term programmess.
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Table 1. Bact&rinlagrlcal contamination of the waters around Dakar
Raciglez | Total bactarizlz E. Coli. Total coliformes | Total entercoques | Sulfp-reduction | Staphilaeagques
COUMS L 400mi37eC | 100 mi44*G| 100 mif3Ts 100 mli37=C 20 mlf37C 37
11 {-2m) =0000 | present =10 >400 >100 a =100
.2 {-4m) =10 (H prasent =10 =100 =100 Q >100
1.3 {-&m) =10 000 present =10 =100 =100 ] =100
1.4 {-Brm) 800 0 =100 1] o =100
X1 {-2m} =100 2 prasent =10 =100 =100 1] =100
2.2 {-Bm} =10 000 present =10 =100 =100 i} =100
[%.3 {-10m} 2200 present =10 =100 =100 1] =100
(.4 {-Zrm) =10 000 prasent 210 =100 =100 present =0 >100
[%.2 {-3m) = 0 Q0Q prasart =10 =100 =100 pragant =0 =100
[X.3 {-5m) =1100 presert =10 =100 = 7 =4 =1{
Table 33. Metal contamination of the fauna
Radiales | Sampla Bpecies Cu mgo0 gr | Hg ug/100 gr | Pb mgt100 | Ce mgi100 gr | Cd mgt100 gr
ar
Ia PC E. gifeteratis - - - 1045 -
la = Liza sp. - - - ¥ -
Ik PC Sphiraena sp. - - - - 147
It PG | E mclonopiorus 1544 - - - -
It PRK |5, aurls - - - 1.07
\Villa PPK | 8. aunta RE - - - -
(o t=] FC Spftirasna so. i - - - -
Ik PC Sphiraene g - 1.4G - - -
Xo P Trachnatiis sp - 128 - - -
¥lh FPK | Sarps selps - - 5,58 - -
Al PC Trachinctis 5p. - - ) 460 - -
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K. Evaluating the effectiveness of strategies and measures

In order successfully to measure the effectivencss of the proposed strategies, sems criteria need to be
eslablished.

{a) Development of water quality indicators, in a simple and comprehensive manner, in order fo
cantinuously monitor e water pollution; adequate administrative structures in relation with relevant
rescarch contres must be designated for that purposs;

(b} Effectiveness of policies and measures to reduce urban, industrial wastewater and excessive
agricultural nutrient run-off, including port reception facilities and adegquale contingency plans, should
be evaluated through field visits, organized within the countries of the region;

(&) Cost-benefit analysis of the adopled options should be carried out on a regular basis;

{d} Development of comprehensive and detailed freshweatar, coastal and marne surveys, including
mapping through GIS, coastal sensitivity indexes development, modelling of the functioning of the
major river, estusrine and delta systens (Ssnegal, Salcum and Casamance rivers). These
programmes and techniques should help fo ensure efficient implemenlalion of nlegralsd coastal
managerment plans.

6. Programme support elements

The Ministry of Environment and Nature Protection is the main entlty responsible for formulating policy,
standards, quidelines for the protection of the envirgnment in Senegal. However, as far as the proleciion of
lhe Treshwaler, comstal and manne snvironmsnls s concemsd, different research, administrative and
scientific structures used to intervene, not ahvays in a coordinated manner (Le. universities, fisherss
departmants, occeanographic centres, ministies deparments and  directions, research cenires and
argarisms). Thus, to increase efficiancy, underzken research and actions need o be well coordinated
through a higher Commissionior Agency, which is not currently the casc. The Scenegaless MNalional
Environmental Action Plan has been recently validated, with an important componant for the frashwater,
coastal and marine environmants and thair sustainable use and rational management. As a programme
support element, this MNatonal Enviraonmental Pian constitutes a good framework and opportunity for the
freshwater, coastal and maring enviranmeant protection from land-hased activities.

A national action plan devnted {o the protection of the coastal, marine and continental waters (superficial and
groundwater]), has also been recently valkdated and adopted. This programme has been funded by LNDP
and is exgcuted by IMO in close relation with the Ministry of Environment and Nature Pretection and the
Minisiry of Economy @nd Finance, Other ressarch =nd management programmes existed in the recent past
10-12 years, dealing with the protection, rehabilitation and restoration of the bays and coastal environments of
Senagal.

Mowadays, even if all the developrnent of these projects constitute positive steps for the coastal ranagement
of Senesgal, actions resulting from these programmes are vet to be developed in order to ensure adequate
implementation of the sirafeqies proposed. For this purpose, the following support elements are
recommended:

{a) Cnsure a better involvement of local communiies and authorties, stakehclders, private sector,
womer, non-governmental organizafions, ete. with a good linkags with the scientific community
through the programmes and actions developed in the freshwater, coastal and marning arcas;

{b] Ensure better coordination hetweet the varous coastal and marine programmes, the departmerits
and agencios whose mandates very often overlap and sometimes axhibit conflicting relationships;

{c} Build and consclidate #he techrnical capacities of the axisting manpower in arder to ensure realistic
and efficient programmes implementation and follow up, azs far az ICM is concemed,

(d} Ensure the continuity of the varous cost-effective programmes which aim o control and reduce the
land-based sources of poliufion;
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ifl The leqal aspacts, as well as the regulations and standards aiming at controlling and reducing the
land-based sources of pollution must be effectively implemented and reinforced. .
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{9y Educaticn and public awareness must constitute one of tho comer-stones of the integrated
maragemant programmes to be undartaken in the concemed aquatic environments.
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Q. Tago

1. Introduction

The Togaless littoral space is narrow {50 krn length), Howover, the coastal area is an integral part of the large
manre Gulf of Guinea ecogystern characterized by its transboundary environmental problems. Loeme, the
Capital, is situated on the coast. The city is characterized by a refatively high concantration of the county's
urban population as well as its induslrial and socic-economical activities, Besides the phosphate industry
located along the coast, thera are some other light industrial units specializing in 2gricultural manufacturing,
and industries engaged in food and organic matter transformation as well as the prasence of the port. Due to
land-based aclivities, coastal eroslon, loss of bindiversity and the decline of the productivity constitute the
major problems identiiied on the marine, ¢oastal and lagoonal envirgnment of Togo.

2. Identification of the majaor sources of pollution

Six main sources of pollution affect the marine, coastal and lagoanal environments of Togo. These are;

{a) Sewage from urban and indusirial waste waters;
by Clay and other dissolved matters from mining origin;
o) Solid wastes, marine debris and plastics;

{
{
{d) Agro-chemicals with pesticides, herhicides and ather biocides:
(

t} Physical modifications of the coast and mere particularly, coastal emsion:
(f} Industrial wastes with traces of hydrocarboens and atmospheric pollutants.

{fa) Sewage

Sewage originates from urban and indusirial waste waters, and most industries deposit their used waters in
aquatic environments. The Togolese phosphate industry has very high annual Ioads of discharges (245
millign tons - Table 9} discharges, which explaing the high TSS value measured on the coastal waters.
Among the paoliutant industries are food processing plants, in particular Benin Brewenes, whose waste walers
are dumped into the Zio river and some transfarmation units of vegetable products. The same phenomenan
concems tourist and mining industries whose washe waters are also dumped directly on the beach and in the
sea water. [n cities such ag Lome and Ansho, sewage and domastic dizposals contaminata sapacially lagoon
waterz. For example, nine open sewage outlets have been counted on a beach of approximately 10 km long.
In fact, nelther the municipality of Lome nor the incustries, have waste water processing stations. One of the
major consequences on the lagoonal ecosystemns such as Lome lagoon, i the decling of water guality,
eutraphication @s well as bacteriological and microbiglogical contamination. Indeed, Lame lagoon is polluted,
especially near the markets: this has a major impact on the health of riverine populations due to a lack of
hygiene and salubrity.

{h) Clays and dissclved matters from mining erigin

Due o the fact that the Togolese Phosphate Office has ne teatment station, clays from the washing of
phosphates are pourad dirsclly in the neighbouring sea, polluting the marne system between Togo and
Migeria, Thus, the sea is yellow, posing a health preblem to the marine ecosystem pn the near continental
shelf and causing the deplation of coastal fisheries stocks in this sectn

fc) Solld wastes, marine debris and plastics

Solid wasbes and delritus are often observed in the large coastal cities, in particular around Lome, near the
markets and along the beaches. This proiileralion of waste products may be explained by the lack of
adequate equipment and the non-existence of treatment stations. While the marine debris appears fo be
insiqnificant, waste plastic matter is a seraus problem.
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{dy Agro-chemical discharges constituted of pesticides and herbicides

The recent development of the catton culture, due 1o the fact of its high profit, has increased the utilization of
agm=chemical products such as pesticides and herbicides in agricufiural Zones, with all foreseeable
consaguences on the contamination of the surface and underground waters, the fauna and the flora.
Furthenmare, the proliferation of gardening practices and vegetable agriculture explains partly the increasing
ulilization of fertilizars,

{e}l Physical alteration including hahitat medification and coastal erosion

One of the most serious problems of the Togolese coast is that of coastal srosion. Over an arsa of
approximately 35 kilometres, between the port and the protected sector, the coast retreats by approximatety
10m per year dus to the sedimsntary deficit cavsed by the port {(and its dike} which blocks the sediment
fransit on its western side and causes the coastline to retreat in the sastern part of the port of Lame.
Furthermore, the sporadic opening of the lagoonal pass near Aneho as a result of storm waves and the
lagoon flood pressure allows the penetration of marine waters which disturb the ecosystem of the Togolese
brackish lake. However, the brackish lagoonal waters provoked by freshwater contribution from the Mono
river leads to an ecological diseguilibrium. Thesa varations in the quality of the water contribute to the change
in the habitats of various areas.

i\l Industrial discharges (hydrocarbons) and atmospheric poliutants

These sources of pollution are generally concanirated around the port of Lome where most of the indusiries
are situated. These industries, whose discharges have a negative sffect on the aquatic environment, include
cement and il which contribute considerably to the air polition from the fuel-cil and gas combustion. This
form of pallution is mada up mainly of substances constituted ty monoxide, nitrogen and carhon dioxide, as
wall as others chemical substances.

3. Constraints

The main constraints are insttuional (with the lack of aporopriate requlations as well as a lack of adequale
structures for controlling these forms of pollution and water treatment); financial, technical ({i.e., no Integrated
management plan of the eoastal enviranment; lack of infemation and data on the state of the poliution; lack of
cquipmoent and the necd for a waste treatment station for water purification).

4. Assistance programmes

Asgistance has been provided for implamantation of the environmental action plan by the World Bank; and
the assistance awareness programme for local populations by the Europsan Linion. Tha raquired assistance
focuses on the strengthening of institutional and human capacities and resources.

§. Recommended strategies

Above all, the objective is to reach a belter aquatic snvirenmental quality of Togo, Theretorz it is important to:

{2) Implement an integrated managameant plan of the coastal regicn with the participation of populations,
stakeholders, local communities and nen-governmental organizations;

{bY Recommend, for all development projects known or suspected fo have negalive impacis on coastal
regions, to initiate envirenmental impact studies;,

{¢) Envizage menitoring programimes [or the varous origin discharges in the Togolese aguatic
environments;

{d} Strengthen the legislation in view of a best control of pollution due to terrestrial activities in marine,
coastal and freshwater environments of Togo,

&) Implement swareness programmes, as well as cducation, fraining and information ones for the
benafit of all users of Togolese aquatic environments,
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World Resources Institute World Resources 1994-1995. Report by the World Resources Instilute in
Collaboration with UMEF and UNDP. Oxford: Oxford University Press, 1994,

Word Resources 1982-1893. Report by the Weorld Resources Institute in Collabaoration with UNEP
and UNDF. Oxford: Oxford University Press, 1892,

¥iorld Resources, 18390 - World Resources, 1980-81: a guide to the global environment. A Report by
the Word Resources Institute In collaboration with United Nations Envirenment Programme and the
United Nations Development Programme. Oxford Univarsity Prass, Mew York, Qudord.

¥



83

NATIONAL CONSULTED REPORTS

RapportfBénin Rapport sur l'astimation des charges polluantes d'origine termgene {air, eau, sol) en
République du Bénin par H. H. Saclo et T. Houngue, 1283, Projat WACAFZ, CRUAOMS-AFRO. 25 p. +
ANNExes

RapporifCote d'lvoire Evaluation guantitative et qualitative des effluants &t des polluants. Cas de la Cite
d'lvgire et de la ville d'Abidjan par Métange B. 5. Kouassi A. M. et Kaba N. Rapport CRQ Abidjan
CMSIAFRO, 1993; 100p,

Rapport/Gambie Fapid assessment of land-based sources of pollution. casa study: the Gambia; by M.
Sissoko and O. Jarju. WACAF 2 report, 1883, 13 p. + annexes

Rappart/Sénégal Etudes préliminaires WACAF/Z sur les sources de pollution. Evaluation de la pollution de
lanvironnement de Senégal et de la ville de Dakar. rappoit WACARZ, UCADIFM2! Labo. da chirtanalytique
et toxichlogie. MEPM, 1894 BYp.

Including following partial counay-reports : Angola, Chad, Congo Democralic Republic (RDG), Ghang,
Guines, Guinea-Bissau, Liberia, Matnitania, Nigeria, Sao Tome et principe, Togo.

OTHER DOCUMENTS CONSULTED:

Ditectlon Nationale de "Environnament, Plan National d'Action pour Ervirennemant {PNAE). Document
de synthésa, 1884, Guinse.

Ministére de I'Urbanisms, Programme d'Amalioralion de 'Envirennement Urbain et de FAssainissemant de
la Ville de Conakry (PADEULAC). Bangue Mondiale, Guings, 1992,

Ministére de I'Agricultura, Frojet Filote de Gestion des Mangroves dans 12 Baie de Sangareya, Dubréka,
resumé du Plan d'amenagement forestiers des mangroves. Document No 05/94, 1994, Guinde.

Ministére de I'Agriculture, Schéma Directaur ¢"Aménagement de |a Mangrove (SDAM) 1382, Guinées,
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Tables and Additional Figures
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ANNEX |

List of Additional Tables

Table 1 - Estimated amount of municipal sewage in companison with industrial potiution in the VWACAF region
(See Fig. 4 in the text}

Table 2 - Main contaminants and their sources in the WACAF region

Table 3 - Percentage of admission o haspital becauss of severs intestinal bilharzia cases at the Richard-Toll
health Centre {January-March 1892)

Table 4 - Mumber of stool examinations, subjects infected with schistosoma mansont and the percentage of
stuol craminaban boing infocted

Table & - il resources and oil production rate in some countries of the WACAF reqion

Table § - Avarage metal concentration in marne sediments

Table T - Concentraticn of cil and chlorine substances in sediments of inland and coastal waters in Africa
Table & - Concentration of il and chlonneg substanoes in sediments of inland and coastal waters in Africa

Table 9 - Comparison of methads to estimate mass of discharged pollutants into the ocean in seven countrias
af the VWWACAF reginn

Table 10 - Concentration of oil and chlorine substances in fishes in African coastal and marine areas
Table 11 - Concentration of oil and chilorine substances In fishes in Affican coastal and marine areas
Table 12 - Major land-based sources and impacts of poliution in the Democratic Republic of Congo
Table 13 - Pollutant Ioad and discharge Trom sewage and domestic effuents

Table 14 - Bacteria concentration in the urban lagocenal environment in Abidjan

Table 15 - Poliutant load profils from industrial sources by activity

Table 16 - Variations of kotal oil concentratians {ppm) and organo-chlorine {ppb) in the sediments of Abidjan
Lagagn

Table 17 - Motal concentration of Grand Lahou and Aby Lagoon
Table 18 - Metal load of lagaonal sediments of Ebrie and sand beaches
Takla 19 - Pollutant load from atmospheric emissions

Table 20 - Results of fagcal coliform counts obtained frorm various sampling along the Gambia estuary (See
Fig. Bin the text)

I'able 21 - Various pasticides and thair concentratinong in some samplings
Tahle 22 « Averans matal concentration in inland fish waters

Tahble 23 - Solid waste polluticn toads from indusiriail processes and percentage contributions
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Table 25 - Microbiological propartias of water samples ohtaingd from Lagos Lagoon (Fig. 12 in the text)
Table 26 - Resldual concentration of oil and chlorne substances in inland African waters
Table 27 - Goncentration of oil and chioring substances in inland and coastal African waters
Table 28 - Concentration of oil and chlorine substances in inland and coastal African waters
Talile 29 - Residual concentration of cil and chlerne substances in inland African fish

Table 30 - Pollutant discharged into the sea (tons per acre)

Taklz 31 - Bactariclagical contamination of the waters around Dakar {See Fig 15 in the text)
Table 32 - Industrial pollutart load

Table 32 - Metal contaminaticn of the Faura (See Fig 15 1n the text)

Tabls 34 — Bactariological centamination of the fauna — Dakar

Table 35 — Chemical and bacterialogical characteristics of waste water around Dakar

Table 36 - Estimated quantity of pollutants discharged into the ocean from industrial sectors in the notham
zone of the West and Central Aftican region {in tonsfyear) - fig. 4.

_ Tahle 37 - Estimated quantity of pollutants dischargad into the orean from industrial secters in the northem
e ‘ Zzane of the West and Central African region (in tonsfyear) - fig. 4.

Table 38 - Estimated guantity of pollutants discharged into the ocean from industrial sectors in the middle zone
‘ of the West and Gentral African region (in tonsiyear) = lig. 4.

! Table 538 - Estimated quantity of pollutants discharged into the ocean from industrial sectors in the middle zone
’ of the West and Gentral African region (in fonsfvear] - fig. 4.

Table 40 - Estimated quantity of pollutants discharged into the ocean from industrial sectors in the southern
zune of the West and Central African region {in torsfvaar) - fig. 4.

B . Table 41 - Metal concentrations in marine sediments from African regions (Lgig dry weight).
Tabke 42 - Metal concentrations in fishes from Affcan maring regions (palk wel weight),

Table 43 - Wetal coneentration comparison in sediments sampled from various regions in Affica and the worfd
fuatn dry weight).

Table 44 - Metal concentration comparison in fishes sampled from various regions in Afica and the world {ugfg
wet weighth



‘Table 1. Lstimnted amound of munizipal sewags in compacizen with industrial poluton inthe SWACAT Region. Sea Fig. 4 in tha mxt
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Tuble 2. Maia vosiminangg and their gaurces in the WALAE Resaion.

MILLUTANTS PRODUICTG TMDTSTRY Y
DGTh {17 %)™ Recr a9t
Fdible gils 17.3
Texiilas 159
Total 552
55 [20.7 %t Fertilizer 9.3
Textilas 238
Edibke cila IR
T'atal 419
01 + grease {154 %) | Petraloum refining A
Edibl: olle 7.1
Tatal 7.1
COR (5.7 56) Textilzz 520
Eihle nils 114
Beer Tr
Taotzl .1
AHIENONER NitTOEen Petrolzem refiniog 2.7
Textitza 372
Phenals Wood pre ducts 3Ly
Totzl &1
Tutal chrore Leather Jis
Texriles EEN)]
Tatal 6.5
Fluonde Fertilizzr gy
Alurminiwrm 4011
Total ] a0
Crnnide Stoel andd fabricatiom LOexge
Tutal pluospuacws Fantilizer {1,305

¥ Esfimared mass of poiutant a5 2 peneentage o7 the totul amorn: ol pollutants leased o e Rogion.

Sourza: UNEPR, 1984, Rep. Scag Rep. & Studics. n? 346

Table 3. Peroeniapy ol tdmission i hospital becauze of severe intestingl hilharzia cases ol the Kichasd-Toll health centre { anuary-hiarch 149492:

THIHT soird] 2%
Ferind Mumber of hozpitel admissior. | Totw) oumber ol bogpital Wi
«dug tn intcecinal hitharzia sl misEions

1953 13 523 24
1955 103 [ Lo 8.8
1956 158 128 29.9
1981 291 722 403
Tetal 584 1042 Lhe

[espiial adinission eeasons: severe dyseriony =+ dehdrated; severs diamlesd; Seserz 1neamid = hospial admission - blood

transfusion; persistenl eoligy; HTF Syndrem
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Taklc 4. Muwmbay of sieol examinations, subjevts infecied with Sofelerafosmn menecsr) 30d T8 percenmage al sloel ecemination heing infeoed.

R, Merig] Mumber of glool eeaminations | Norndier of subjects infected with 3. eransend | 3% 1

flay-Theermnber 1987 47 i | e .

Tanuary-Mgrch 1952 L1 1 .8

Apil-Tune |92 105 2 1.8

Juin-Sepremler 988 11 12 9B

Detoher-Decembay [98E 13] 14 17,7

January-March [959 1223 kL I5%

April-Tune 1982 232 4 T
July-Seplermisn |90 945 aun 3o

Ol -Noetinber 1985 2 06 14%2 71.5

H Zarmary-March 1980 3542 T 007 40
f April June 1990 L 562 fitsd 553
Tuly-Beplember 1390 L 953 | 209 S

Cictaber-Tesember (D9 L 458 i 06,3

Jamary-Murch 194017 | 987 Lo 57,2

April-June 19%] | 15% 5 46,4

Tuby-Septentbar 19Y] 1184 TR &a,[

Cctoher-Necombee 1951 | 343 T2 54,2

January-afancdy 1942 1 345 e 1 B34

Apmil-Juse 1902 1347 349 | 04

Tutel (9 145 | [ 524 602

Hesuls wre ohtained by dizest faeca] smeac

Tahle 5. O recsurces md oll production rmie in sune countries of the WATAY Reginn. {World in Ggoares, 1978%; Hunn ot g3, 1981, Peroleum
Btullslics, 19749) - Sen Fig, 4

COLSTRY Resoureos | % oltowel | Predustion | % nf tofal RazPrd® | Produchon | Odfzhore % DPRDOR
IT% loone | WALAF | rafe l0F | WACAF [yeurs) tate [PR) | produstion
Repinn Lunmedyear region 10" theear | rale (OPRY
FEEILNSES praduction 10000 telay
E:-hilc II:I]:I.C
N:ig-.;rin 1921 5 1A 104 (¢ FA L] B4 65 23 al.l 130
Caraerann 237 0.5 06 045 3T 1.6 L& 1o
Caban LGE.0 4.5 2.0 140.U E.2 P 19,53 PR
Southern zome
Cangn G610 18 24 1.55 - 275 14 4,33 sen
LR Conge 2040 .24 L2 023z 167 kN ER ] LE0.d
Anpola 2000 9.1 8.2 6.28 26.5 .0 130 VL
Total WACAF 23EB52 . LNQD 1300 106k 18.3 avoraic k4 104 75 325 uverage
R i
*

H Eztivnated periods for mahawstion of oil rescauregs in ¢oentiics, kil Uild deceunl present prduction rae
! Buuree: UMEPR, 1TH4. Regional Seas Beport & Studies. n® 446,

Takle 0, Average melal concentration ja anoe secimends (pets dre weight)

Tacaliliss He ul Fhb Lo Fn [ Az | Foixl®) Reference
FILF OF GlUINEA
FBrg Laguon, Cdte d lwoine 33 sT6 | 3Ta ] 187 240 | Kooadio et trety, 1937
lagues Loguom, Mipero 410 L 1IRD [ 150 ] 147 3638 [Okoycetal, 199]
Alendgue Coust, Migeria 0.1a 2.0 7.3 725 | a2 Mdinkwors, | 384
P 1 Tl B L o R At mar B - n ~ oen Al —— - = --- ----
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Table 7. Concentrazion of ail end chlorine substances in sediments of inlund wd coisal waes A frica (ngio, <oy weight)

N
|
=

Loculilbies Dieldrine abacTIl HCB vHCH Heprachliors Aldone | Endesulfan Refetences
, [Lindnmg)
i TMNTAMD WATERS of
West amd Centesll Aftica o .
! Opunpa r.. [buden, e o .5 ND ML ND Soodsry, 19490
i  Migeria (M- ML=} IR 12
' O R, Paaulan, Wigeria 0.3 0.5 HD D NN D Sonday, 1900
(ML | (N0
! Oniyara B, Migend 20 .1 0.9 ND ND MU | Sunday, 1990
oo D6 | (ND-hay | (ND-2.00
S Lokki Lag., Kigeria 4360) 180k 1.0 (U114 64 56 10 o, 1991
B (190-8460) | (ND-116) 23 (M5-t3 | (ND-1E4sh | (ND-34T ] (7-1155) | Marchand &
Martin, 1985
: Fhric lag., Céte dTvaine 1748 3.1 o 0 30 Ch& [MI-0,5) 157 YKehg, in press
i (MM-135.8) | (0012704 [iNDe3.3) | [0o7-10.8) {0.07-62.1)

. MO = Mot dewoeted

Tanhle 8. Coneentration of nil and chierine suhstances in sedments of icland el coasial watets in AR (g’e, dov woight]

! Localitics I'ODE | ppDDD | ppDDL | TewlDDT | PC3 | Referoms
° TNLANL WATERS of West

. wod Ceotal A
Cpumpa 1., Lbudin, Nagena |5 (M3 ™Iy 0.1 (MO-5.23 wD Sundazy, 1930

| Cma 1., Lhudun, Kigeria T {HT-14} T 1 {ND-23 KD Sundaxy, 1050

! Cinivarn r., Migeny Q{50 M W 4 {ND-14) Suoday, 1930
Lakki lap., Kipera 263 {11550 K BR N1 467 (2-11% | Spe, 19891

| Ebre tap., Cote d'lvoize T4 [01-145) | 224 (0.2-80%) | 18720023540 | 170 (1. 1-907) | 355.5{8.5-1014) | Murch & Merlin85

! 462 {25242 7) Kuba, und prezs

! ‘I'able %. Corupanson of metheds to sstimate mass of discharred polleints it the nagan in seven enuntrizs of the West ard Central Afrigun
! Region (Tons per year)

i Typeefindustey | BODE g5 41 and con Ammonia | Phenols Teslinl Fluaride | Cyanide Tatal
i CHE] nitrodgen chromium phosphomz
Cite d'lwoire
Ciundelimes fila 3T 513 14 1757 7ia A L 19 G52
Induzwy visited | 14 B¢ |4 630 3ip 38450
Taga
Guidelives 1703 PEEE 250 i AEs G2 l.2 L& I b TOOn
_ Induslry visated | 710 2450425 |an 2 (k
' San Tome &
I Prncipe
Cintdelioes 38 15 27 43
Indusiry visited | 47 1%
Cameroni
Guidelings 2187 4 B 259 5 13% 2.2 1l 34
Tindughty visited | 10406 | 0000 10é azZuon
Gabon h
Cruidelines B0y 30| 58 L &40 54.B 34.0 14
Industry visited |1 400 5200 42 37200 3R
- L Biebal :
Croadelines L Og4h 606 L Za5 1 &35 LI 13 T4
_ Industry vsited 3402 34U 4 FILE 1
Arpola
. Guidelines 445 w97 3 Ta InTa 418 27 4.2 [Eh .
Tdvstry sigived | 720 402 115 2 284 L5 '

Note: The differcaec of wo ordors of magnimide hetweom e valuss abtained fom he guidelines and from the industny wisiged for 25 in Togo s
beauuss Unided Skiles phusphate mining vperations sce careizd nut nélizing 3 holdicg poad or some olhsr prebmimary [eeatrent faf wasts waters
helowe discharioe of whel is lermed eea wasle, Since nearly 2]l 85 in ndustrial waste come trom phogphate mining opecations L Togo, this is
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Laldie 12 izjor and-hassd sources anct tmpacts of pdlution inc-he Iemperase Repubic of Congn

hajor sources oi pallukion [mpaces on populations | Impacts ou the econemy | Tmpacks on poverty | Mied for sglusiong ]_ [mpacts om puttic health
: 4. Human Serlement o
! L Fecal polludon 1 2 z z - _
' 2 Solid westes B 2 R 2 R

2. Butraphica-tiun | | i 1 I |

4. Mimtes i . I _ 1 1 !

5. Radiowelidiy L L 1 1

B Imedusimes

. Indusarie| e MMuenes z 2 2 2 3

2. [rdugaru| dischire b4 2 2 2 2
, 3, Clernuial products X I a 2 a

4, Texlikzs dyes X 2 2 ) i

¥, Hemey umelals X 2 2 ) H

6. Themzoal disclaree i L 1 ] 1

7. Bucrerivlraical disclwse: : [ 1 1 i

£ icidifivalion i i 1 1 1

0 Mg

L M elluenls 2 2 2 2

2 0 wsiducs : 2 z 2 2

3o Indusdrial gapalarion 3 z z 2 2

¢ [lheenty

4401 pecsd iy 2 | 1 1 1

1 Ageneubot:

|, Fertilizers - pestaiden | I J 1 R 1 i

lmpucts: 1= Luww; 2—Hizh

Table 1. Pollutae load ai0d discharges fooun sewape and doanestic efffuents, (ddwongo, 1957

Drschurges Yolume (m*yeary | DOD, THCHT TS3 Mirates | Mhospharss
Lfvgiar Lyear thyear iyear tyear
Houses conascted m lhe sewer syslern 61500 18222 [ 40900 TE 500 3052 A
Flouses nol connedted i Lhe seweer OT 100 91797 [ 211EE4 | J12.E6d
gyslerm
Tutal 1650 190012 [ 233364 | 231364 | 2052 70

"I'able 14. Boctedis concemuton in the orxan lamacasl envirenment in Abidjan { adingr end Acli, 19537}

Parameters Indicator Caonceotradicns
Maximum Minimum
Fooel Streptococcus Bacteria avmber! 100 ml 10,000 L
¥eoal Dol forms L " [LILCXENN] K
Tetal Colifurmes ' ' B 100,000 LCO

Teble 15, Mellutatlcad profile foows uxlus ol sounzes by adavily [2IéwmEo. 1997,

Industnes I_I'_-;:'-lluarms Joad JEATR Lo 83 ol Hitrales
. o 103 I.'EI!'."}'E ) L-w T t:.-'_r [ 'yT k) Ifvr ™ T S
! Food industriy w2e8 | 200 | 20307 | 8e |aorhera| 6adn | 2o Jo7u [ aza ] rarr |10
' Lexiile 3344 | 60 | w00F | 04 | s | 96 g1 | 0
Brrwerics 3228 | 57 | e |033 2257 | 4
- Fusd Agro prucessings | 31776 SET | 435760 | 007 3045593 | 978 137943 | &
Oil refineries 504 Le | oes7 Loz liasalatal 2e ool 2w 1531 87 |oos




Tuble 16 Variations ot tatal oil conuercalives (pm) and orgama-chioring mesidues (pph) in the sediments of Atidjen Lapooe. (fuwehand and

harin, 1935)

oz

PN ETIT I

Sratien HC(ppm) | PEE (pph} T{;ﬁ;*}"* TDE {ppl ;ﬁt'l:; DT (ppt} | DOT épph)

Chenal contrs| Cniest H1-516 ko) 0619 U435 m5-11 0-1% 21-25
Raic dc Banch kg~ 7H] 13-17m 0.3-7 4-7 3.5-21 -3 13-
Baie de Crcody Ga-1a06 455 n3-1.7 ¥ 0.5-7 -2 B-l6
Zane portuaine 293-435 -4 i3 5 4412 3T T4

Faic de Mareorny 24dd 157 o7 135 aes L5 7

Zajc de Bictr 57-1154 4-194 LIRE 117 247 -7 272
Anie de: Konmassi 15313 2-151 vs4z |z 1-11.4 25 -3
(Chenal zentrzl Est 191-345 1113 1522 {1-17 +.2-35 -113 1-§ 54
e Baulay & 1-32 11.5-1.1 [-5.4 i.5-7 6.9 2-17

Tuble 17. tetal concentratiom (mgder of dey sefinenr - fetion <S3m) o0 Crind Cahaw and Aby Lagoon {RGango, grs, Somm.

Localiies | ¢ [ o | o Fe Mr | Ni Zn
Beys of Aby Lagoon
.';'n.d litke: 120 1530 1930 510K 1496 40 TEI0 ir1.95
Elucsusika 7.40 E KNI 11.0% 1.4 L)) 230 T1LAS
i 3105 238 11,50 0L 13 I21.M] BIER 10375
Assomlan 17.00 93,20 21,40 .30 268 .60 3,70 90,80
Akougeriube 14.115 1§, A58 13713 8471 38,30 12,55
Liraml-Lahou Lapoon
12.45 124,84 16,30 4710 141.45 05,55 3080
17.30 27730 15.641 260 153565 41,10 G582
2770 173.215 2 .35 253 .05 FrLRG 15
1920 14075 linH) To 243 35 £ 10 JHEY
14,50 254.0 1615 .40k 124148 31.23 T8

Table 18, Maeal leal (mppker ol doy cedimens-fraction <63 m) of lagnnosl sediments of Ehoz and sand seachos (Ltban areas af Abidjan) cArf =t al,

: 1oty
o Stations Zr I n | Fa {z/kg) | Hz | N | Ph | Zn
: Lupoon
E t L5641 M 42110 1,054 A £ 3120 157,
2 11875 1 4300 49,40 1,251 1213 16,50 T3
3 17180 34 61,71 n,381 234,15 34,00 2110
4 4652 25 A0, 0,i46 136,15 .20 a7, 10
5 it i isd AT, 0,254 13925 ol,an 139.0
& L2040 0 2221 0450 152,240 8,75 268.7
7T 357.R5 AL M 0,354 2,30 17,00 250
& 134,55 42,45 S, 0,058 364,48 13,00 46,3
o 13455 | 51,70 8121 0,270 1774 41,20 159,0
R Nil L% 1325 50,77 004K 428,85 15,25 a6
i i 68,7 12,90 13,34 0,370 &2k 8 10,55 AL
| 2 120,25 43,25 Al 0,340 533,8% 41,20 1984
| 3 2GS 2,95 1,30 0,083 4.0 183 Sa0
| Sandd beuch
! FLL 17,00 | 660 I R 9,50
: FLY 117,95 EREY 6,75 0,070 67,73 L5 0,95
' PL} 57,000 £ 200 12,05 0,035 6805 2410 15,54
FL4 2865 5,25 L6, 501 n,nas 57,455 2,15 13,50
B = LM #I5 11N nonas 11110 [y | if 14
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Tuable 19, Pollutant load fom atmospheric envissions Chlétongo, 1997},

Sources Particulab: matzrial B4, (Rl Hydrwarbons Co
[oids)
vear S Lyear | % teear | W “year Y tyear W

Cromestic Scurces 8352 00 ] 30y | L33 ] 3230 | 235 sl T4 40 n7s
Industrial Sourecs 3.57E JF 0y o083 | Zad | 2317 .z 55 .7 18 G2
Fleotricity Conceal 123 0-6i 42 .8 | Laad [ 112 1= 1.2 T8 .05
Road Traidtic 1.522 R0 139 3.2 T3 530 G811 FEA | BTELT | UT S
Acrial Tratic L1 0.0% 15 . 120 IR et 13 33 407 .45
Maritime Traffic 440 215 1 1.04d | 496 ) 1332 | D& 74 1040 130 135
Tatal 0319 100 | 2306 [ LCO 4 13834 [ 100 EuEd 10C | 89827 | 00

Tahle Zil. RKesults af faezal eabsform counts ahtained trom warinus ampling poants clooe the Ciamba estuary_see Fix & the Leat

Tahle 21, Vimaus peslicides and kar coiceimitians insome simplmps G0 ppme [ppn — mgdh - The Cambia,

E::;Tﬁ:s Waler Dupethuate | Desldeine | Beondiocanle | Festrethivn | ppDET :.:érla;;::m

Eenzanc{1) 2 X si pL

Yirou (2] 72 150

Budowel (3] a2 75 75

Foulari {4] 43 2

Basse (3] 1 il 6

Fatotn {6] 18 am 7

=afl [T) iz 200 25

Tabk 22 Avempe meld] concenmulion. m indend [ish watecs {fs Wel weihl)

Localities He oo en o fas [ou Jea [mo [re | Reference

FISHLS

Kponp Busn, Cihana | G055 <Lk 10} HEY 1134 36 1LBS (1B [ Liey. 1991

Winel Tever, Cihana 037 1AL 11.47 .15 Al Biney el Keshs, 199
Miger delts, Migeria fo.034 (003|048 3G {28 {11 54 | Kekulsetal, 19
MOLLUSCS R '

Mucrobraciium sp.

Tow-Yalfa, Ghang 004 <010 420 1ha | 1al Biazy, 191

mrger dalia, ivigeria | 002 0.04 247 8a 14.1 Kakulictal, 19T
Lparia radictn

Low-volla, Ghana |03 <010 137 3.5 02 Biney, 15%1

O norm 3 0 Z ki) 1000 Kokulw etal, 1987a
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‘Table 33 Eolid waste pollution Toads from indestrial provessss wmd pereenlape copmbartons

Lndduslny und process Pmiz;:':mn ]I)fl:}iar Solid Waste Maluce of Wasle &Jnlr?]iuliun
ked unit Lhvear
Canning of Fuils and vegetablos 1 2ERDA kil 1440025 | Pocls, oores, seeds eto. 2434
Vepetakle odl retining 1 E7 e §.7 | 49,3 Purification mud soeked in oil 303
Jeer brewing 1 L5 20 201 Spcod bop, grein residues, yoast el 035
Wrol squring 1 013 35 12.3 ¥t woal, fly and sweeps 002
1 0.3 570 Th Slodee from waste water treatment .13
1 o013 ali] 14] Sludpe oot waste water treatment b2
Waool dvcing and finishing l .13 38 4.34 Fiock, dye and chicmical comigincrs <001
ele,
Coboniyun prepucation)) t 174 3k 3568 Fitbre and yura 11.93
Weaving t 34 1L v Fibrz and vuma and <leth 1106
Lreeings o finishing t 34 7 2%y Clolh amd Nock .04
t 34 20 63 Wsle waler reatment 12
t 34 2300 T 11.54
Pesticidz praduction t Ik 18E o] Mg Conluiners, bags, 1.5% aclive nanr
tox L mulensl ete.
*anufacture of synhetic regins, 1 T2 MEA
plashc and fibpss
Lalex painl tof Ezu'm ka3 58 FR: Paint slodpe, wagts anlvents ofo. =001
Svochelic ongani: prarmacea el t .65 200 50 Paing slodge, wagtc salvents 0.4
chemiculz ele1leavy matals 4 5%
t {1.63 RO 3000 Doy wolid wasle 1776
(ther rebber praducts t 4 175 10325 Rubber wazte, lllers e, 174
' Iron Fountlries t of casting 43 142 3450 Elap, dust, refraciosies with 1eavy 2R
metals o
" 143 WD | 145806 | Casting sund with heavy metals & 25,25
phenolz
" M3 2R T Slodpe with heavy meoials 1.33
Srel Toundries " 405 180 1124 Sand {heavy motals & phennls) 541
" BN 161 1445 Slodpe, dugt, refractaries (heay 250
muCaki)
" L00F i 144 o e {heavy meluls) 023
Scrap smclting r 0} 73 KL IR sorubber slodge {Cr, Cr, Ph, Zm) 320
Elcctraplating of Cu fofCn .02 5 .17 Cu im the effluent trewtment sEudge: =001
eleciredes [eyanide may alen e prezent)

Trom €. A, Diney and K. Asmah, 1934, Assesemenl of waler, air a0 Tamd polution. Souecps in Accra-Tema Motropalitan arce, Cthona - HO
Repumul report - reianal (Hties for Afnca - TAE Techniowl. Bepor Bo, 135

Table 4: Hyd=olopicd chanclensies of Gunean coaslal ovee-basues

Raver Tiver ouroes Haver-busires Suchge Iwan acuwal Livel Pogaulaticn o[tk Wean river-hasim
owrrher fin k) Pl (in kro3verr) muer-husin piopnlatice dansity
1 Coven .52 11471 155 436 [
2 Tinguilinta 5031 7.6B5 034935 a
3 Keaputhez 2800 £3EA FTR1E 2z
4 Fatuls 5067 10443 138630 i
5 Komkour: 13 8495 13122 fed, Ba g1l
& Soumiba 2765 6404 750, 106 74
7 Boftin 25220 4.56% L3124 2l
5 Al lunned 1 NA% ? 3 M RGE 71
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Table 33, Meuet contmrimaron of the fEuna. Ses fig 15 a0 Lext

9

7

Table 34. Becteriological consemination of the fuwnw, Dakar See Fig, Tain Aznex 11

Tublz 35, Chemicel and busterivlogival chamulenstivs of wasle wils1s sound Dakar. See g, 7a in Annes 11

Tabk 36 Estmuled quan @ty ol pell o s barged o the ocean from induatrial ssctons in lhe-Wesl and Canteal Afican Ragion
{Morthemm cemel. Hew e, £ [ToAs par yeart

! "ype of industry pop, | ss | OV I opp | AmmeniE oo | T muecide | Cranide ph;[;tlil;ru
Py S350 . ﬂltrﬂ:l_l;c‘r_l chromium " R
Perealeam tefining & 14l 742 441 3311 230 X 1.5
handling
Fdible nils Auidr | 43563 | 31200 | 124715
Beer 115.2 1033 4542
Soft drinks 1544 al2.2 3R7.1
Soap & delergons 03.7 1045 T 1503
lich & shoimps L LEEL R hErRH
Sugar Tred | %R | 455
Teatiles 2300 SETHE | 573 4 f 4.1
FPainl |05 0.3 1.3
Rice I3 LK 7.0
Crairy praducts 10 0.0 512
Friits & vejretables 215 KEN: AR
telzat 0.4 1.0 03 15
Leathar T 3340 0 (16,60 LO0ELEY | 13 A 1344
Femlizer IBLE iB2 114.6
JAapnalt r7 & 0 4.1 [$- 1 01
wletal worline & coaling 3 1.7 0.1 (431 0.1 .1 0.3
TOTAL 121327 | 15944,7 | 47383 | 31 740 PEL 4 1394 R 1145

Tahle 37. Eatimated quentdty of pellutunts discrasged o the owwm eem indeatrial 2cetors in the west und Centm] Al s gegiag (Marthem

make) = Sec Fig. A (Tome por year)

Lype of indusicy BOD, |55 ;"r:ﬂ':'; COD ;‘:’i‘:ggﬂa Phencls | 107 Phuaride { Cyanide :ﬁxém. .
#etroleum refinirg: fass AThn AT L AdZA) 14235 25 70
Ediblz oils SlE 4510, 1 X210 1 29004
Beer 1725 | 7era 18760
Sotft doinks 1922 2543 ARG

teoal & blenditg ol spinils 0.4 1.8
Soas & detergents a4 143%.5 10,1 211.]
Fisk & shrimps 492 1255
Rugar A& 14.4 L7]&
Texiiles 102 241 L2559
Eaplogivis 1.0 2405 2.7 1.2 02
Mainl . k3 h5
[luawr 17 33 o3
Froits & «gotabloa T4 1] 18.4
TOTAT. 31Ha% | 25958 ] 6872 | S85.B 1233 e TR
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Table 38, Eulimated quantity af pollulants discharged to the ecean from indusiial sectors in the Wese and Central Affjcan ragion {Ancs
marked B on the iddle wone of the map® in ton2 per vear). Soe Fig 4

Type of industry LoD, |ss E:;ai con :::;Erla Phoaots| 100 | Fluorils | Cyanide Ph&;p“ff’m__
Petrolewm refining & 13860 7120 §G 5254 | 1 Es00 2861 &5 174
handling
Fdilrle oits G9R.0 G0 4383 L 446
Reer 53713 | 24090.% 5 RO D
3oft drinks 1268 9032 | &322
Soap & detergonts 768 4712 10 919
Textiles S#RG | Lo&26] LK [N | 113l 113.2
Paint 2364 1536 5920
Daicy peodudis n2 0.3 0.6
W products (plywnod, 963 209 2424l 1083
i weneeTd, by
Pulp & papcr 117940 | 25260 2 9450 T N
! Alcaiol & blending af i 0 ¥
' Fpirits
Tubes & tyres 1.7 04
Steel & fabrication 23 1.1 0.1 1A
Matches [
: Crlazg
i Fruits & wegetables 5.7 3T i1
Alutminivm 3000 1335
Blankeis & finen
Eubber 4.3 73 19 91
Shoes
Batlieries wd 234000 254
Fishing 19210 1020
Flour L0 0.0 1504
Sugar F3g. 1 kXN 307
e Canme meal 13 13 0.4 20
T Cemenl 17914 05140
Wi TOAL 204496 | 295100 { €0 1idd [ 10T7RGEA | 2HAI 2251 1308 3336 1

51,6 tonnos per yeer of Tead and cadmium are also discharged,

'

i

|

i

i

'

1
.
Tl
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Tuhle 39. Fatimated quantdey of pollutang discharged to the ocean from industrisl esceors i the West and Centeal Alvivan megion (m e foea

miarkad A oo the bliddle cone oT e map), See Fig. 4 (Tons per year}

“T'ype ol iniusiry BOD, | 38 gii COD i‘::ﬂ:;:;‘ Phenals ch;';“::[. | Fuarice| Cyanite phuzp“’ﬂm

Petroleom refining & 554 M2 LG | 485,5 I1d 34 6.8

harndling

Cdible oil= LRI | LS00 [ LLI4e0 | 45754

Bear TO0FA [ 0305 22042

Sofl dninks 2416 | 1311 E05.5

Alconel & wine bollling BA7.2 | 2574 4626

Eoup & delespeols 958 155.5 1.2 X340

Textiles 6845 | Yax: iy L |21 12.1

Paint 5 (3.0 1.5

Floar 5317 313 144.7

Dary praduces | ERHEY I 4430

Eruits & vegemhlos 521 1.1 IR

blcat 1.4 11 0T EE |

Fertilizor 7 09 6.3 2 030K 706340
5259

Asphiall 78 R 1 led.1 15.2 1.2 n.3

3] | les 4.4 Ja.4 11N 2.0

Alwninm 15744 .1 1 250.2

Bfelal plabiog & costing 4e.h 1.1 2.2

Crmenl L3554 34003

Cullier: CETEO| 1304 4 65566

Cocun producis 3287 2R3 PN B4

oo products (plywoed, 132 312 28

woncers, [mnber)

TCITAL Bill3 a] 13858 1R 17403 181 00 Jsary O 70852
7aLs 00,y

Table 4, Estimarms quantity of pollutants digchavgad o the ocean hy'indusm'al sEotars in the West and Contral African Region {Soathern

zomel, See Fig 4 (Tups per year)

Type of ndustry BUD; | 58 ':;:L:;: Con "::Tu’;“g’:f ¥henols chl'ﬁlm Vheoride | ¢ yamide ph:;“;ﬂm
Peiraloom refining & andling | 3421 | 2330 [ 454840 {11653 ikl Li 1%
Filzls: nils 164.1 143,53 103,10 4 L0.6
P w00 | 4157 89,0
Sofl dins 20,7 e 14].8
Sodp & CelGiginks 25 1l o7 147
Figh & shcinps !
Sugar T4 | 162 1834 i
Teatidcs 1447 | 683 1 7975 L6
Eeplosivis : 2.4
Fainl =01 =[] =41 i
Flour %6 | 87 242.] i
Uzicy produss !
Wood produsés (Poywacd, 1954 .1 21 .
wehncerd, lumbser) !
Polp & paper:
Cerment 1
Tubes & tirczs .1 LIN]
Bhal 1.0 LI} 2.4 [IN ] 0.5
“Tiotal 19866 | T35 ) 503046 [ 54508 [EL 4% T4 : 5

Source: ULCF. 19382, Regionzl Seas Ropoits & Smdics. N2
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Tahle 41, Metal concentration in marine sediments Fom A fican iggiong (pg's Dry weight)

Localisation Hp cd | e | ow |z | Mo | Fetaod
[MHILAMD WATERS
Morh Afiica 0. F5-0 20 T.3-105 38 -85.6 C-13% I5T-95E 0.45-58
Wiest and Coatial Alivis 0.x1-r32 a0 2L 1343167 247303 15-62 295152 Fa=60
Ezat Africa <i).is G.27-1.02 6.02-14.] 09662 .54 |40 X550 L. L5-6%2
South Africa Q02-028 016100 L0.5-41.G 36280 150 357 12 1a
COARTAL WATERE
Moth Al .42 702220 12-14 1541
‘Wast and Central Afrcn Q.10-0.35 230411} 76873 11-19 3187 1145
i Sourh Afica B.oLa 023 484 6.7 41 652
Seorce; TALD, (694
Tahle 47, Metal caneendratian in fesher sampled [rom mann Afrmcan cempons (el Wel weipht)
Lacalitics g il b | oas | ocw | & | s | Fe
| FISHES
Inland watc:s
Meth AfTica 04010 hH13-0. 15 .67 LR3I 1373T | Td=3.0 1.9 1L2-1240
Wil & Cortial Al | 003400353 | 000019 | 043048 0036 08070 | 3056 | Q6311 1854
Fazt Alvica 0043 DGO | 017-101 | 226040 ) a15-2.0 S 074-15 {1 05547
Sauth Afdcr CH-GRd | Goan1T 030108 | 6o |12 | DM Ed
COASTAIL WATERS
Morih Africa 0,077 (.0 07 1.65 4.1
Waat & Cenbal Afie 0,080, 17 Q026 | B35-22E (46103 | 455275
Fagt Afiica 004036 | 22648 016214 | 467408
WHNTATSATS
West & Centeal Afiira
Parasid ap. 0033-007 | Q1025 1 050.510 4.68-23.6 | 13.5-240
Cralsosiran pasar COV2-0013 | Wnd-lkas 202 SAM Y | 407-1205
Goutly Africa
. megarituis .05 4.0 129

Souece: Fadd, 1994

Talle 43, Melal voncenirstiion vonpadson 0 ssliments sampled from vadoeos mesons of Alcica amd the World (e Jev weiph)

Lesalilies Hp Od b Ca Zn Reference
Adrienn Inlwmd weaters .24 37 132 283 25 This study
fLuz-oem | (o-1 | 47363 | oosdry |edsdorady
Afiean Coustal warer s 275 574 19.4 Yx ‘This saudy
M08 | (2.0-4.1) | [4E-6R) | 402-3T) | (35-l63)

Morth-cest Ontario Lalee L0.3-2600 | 130-448 | Bradley and Motria, 1986
Murragansett Bey, nitzi-Seates [06-2. 45 17-81 3R 53-10H Eisler ceal, 1777
Tawe Riv., ‘Walles. kL] [t 136 3107 Vivian and Massie, LUTE
Liverpool Dok, 1.6 104513 Or-1592 734-2GE7 | Bollinges and Benham, §7
Portsmouch poar, LLE. 0533 49-7 14 26T} =210 Soulshy cral | FFR

|| Ewgilcps l:]ulf, Lireoece 04-1,] R2-147 Angehdis ¢fpl., 198L

| #¥elacza Deceni HD=-25 | 65152 10-26.0 Seay Dwepila 1 al,, 1370
Bahrain -5 | L70-15.0 | 5.65-10.0 Zin 'Gl.lpﬁa ctal., 1970
Fuwait 13-104 ik023 | 3308 | 2001-2L.% Sen Cupla €1 al., 1930
faudi Aralvia 50-174 2.5-54 0.6-4 2 hd-lBE 4020 | Landco ¢ al, 19390
Haong Kong 137 al =l e <4 21y, 1920
Sevath Chine Hea dl<138 19520 | 25499 [ Gonge 1 gl, 19320
Tjakarts Bay 0.05-3000 | 5.0-430 10-784a GO-TLAG | Gomes «l al,, 1920
Forrt of wellington, ew-TeTand 2257440 L5-214 £5-2270 | Dipmdie el al,, 1990
Ciid - [ | P I ol - CA cd AN | PO PR | RinTate]
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Tableds, Meta] concentration gomparigon in fishes ssmpled from varieos rogions n Adrics md fhe World (e \Wet waight)
Luculifies Hg Cd Fh Cu Zn Rafereance
Alncon Inlmd walers 0035 [.0153 IE3] [FR. A 716 Thas study
(010053 | (0.00d-0.19) | (NDe-ingTy | e18-2.0) | (2.0-11.8)
African coastal walces {1.0es Q0 062 0.&0 L7 This scy
A7) | (eD-u2er | o 8 | anones | (M.23555
Bnnzh Kaivers Al 013 087 hfwsim, 1957
3032 M0-N.35) N4 0
Tyrthenion North Sza 1.21 =00 =020 037 3.92 T.conwi et al, 19840
(0.11-2.81) (02404 [ {2.92-510
[Finland Lakes n Surmme-Alwo et al., 36
(0, 50-4.06) Sen Gupts el ul, S0
Maril of ladian Ocean n.m 114910 062 .81
Brahirsdn (0L 07 | C1ANHHE-000 ] 00047 Linder e ab., 1900
Malaeca Deteoit N1.01.0.58 Wm0 MM-1.20 0.05-0.7% 1.70-18 Giomee el al., 1980
Indonesia 0.02-0,2¢) Q2003 [FRE NI 033-068 | 0409496 Giummez el al., 1930
Thailand Gulf 0.01-6,18 00100k 0.01-0.09 050125 | 20114 Comiez el al.. 1950
Mhilipypines nat-1,10 W35G D008 MO-4.4% 0.20-3% 4 COumies el al., 1990
Haog Eong § ML ™I X0-0.50 MW-1.10 0.E0-25.4 o vl ala LA
Mew-Zeland 0.02-1.10 0.01-0.03 0.03-0.[2 012058 +80-51 Dredie el al, 1990
Popua Mew Guinas 0.03-0.40 MND-.10 XD-k50 30070 AL Direwd e ed al,, 1990

Bvmce: an FAG, 15754
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ANNEX 1|

List of Additional Figures

Flg. 1a Cape Verde sampling map and bactericlogical contamination of the fauna. (see Table 34)

Fig. 2a Cape Verds sampling map and chemical and bactericlogical contamination of the waste waters,
[see Table 35)

Fig. 3a Off shore petroleun prﬁvin::es of the WACAF region {Chukumerije, 1581).
Fig. 4a Off shore oil production and high risk zones - West and Cantral Africa.
Fig. Sa Major tarker ports - West and Central Africa.

Fig, Ba High rigk 7ones throtigh shipping - West and Central Africa.

Fig. 78 Ballast and {ank washing - high risk zones - West and Central Africa.
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Tahla 34. Bacteriological contamination of the fauna, Dakar.

Radiales |Samples | Asroblal micro- | Total Staphyloco- [ Anaerchic Salmonelles | Canclusion
organismJgr coliformesigr | oous sulphug-
reduction fgr
I PO 1,8x10° 100 <50 T Absent | Acceptable
PP 1,510 <5 <50 <5 Absent | Satisfactory
fl FD ox10° 185 500 5 Absent | Mot satisfactory
FF- 210 73 a0 trace Absant | Mot saiafactory
m PD 3x10° 75 500 20 Absent | Not satisfactory
o 1.4x10° 5 250 15 Absent | Acceplable
v PO ot <5 0 trace Absent | ho contamination
PP ax10* <5 100 trace Absent  |no contamination
Wl FD 4,3%10° 150 =5 trace Absent | Not satisfactory
PP 1,741 o° 175 100 trace Abszent Mot satisfackory
X PO 3.2x10" - <5 350 <5 Abscnt | Satisfactory
PP 2,7x107 <5 200 frace Absent | Satisfactory
X PO 2,1%10° 115 <50 <5 Apsent | Mot satisfactory
PP 1,4x10° 7400 <50 frace Absent | Nol satisfactory
x| P 5,9x10% 145 <50 g Absent Mot satisfactony
PP 3 5x10% <5 <5f] <5 Absent | Not satisfactory
N sx10* 10 100 2 Absent
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“Table 35, " Chemical and bacterinlogical characteristics of waste waters around Dakar

Stationfparameler |TSS |[MD [COD |BODs |[MH4+ |NKe |PO4 [CF TG coDy
mgfl  [miA |mg a2t mg021 |mg Nl (mgFl (mgPR1 fo0dml [100ml |BODg

Plkine A 3m5 | 15 | 1281 752 42 170 38 | 18107 | 26107 | 2.3
' 1Mo | g | 1781 810 86 108 B6 | 15x10° | 21x107 | 1,8
University B 570 | 20| 1811 800 64 106 58 | 13x10 | 1P’ | 2,07
1850 | 18 977 626 28 4% 26 | 10x10° | 18xi07 | 18

Camberéne C 640 | 23 | 2008 | @20 s 131 s7 | 2ex10” | 2ex10" | 26
o l4400 | 17 | 1130 729 46 o7 37 | 14x10°7 | 19x107 | 14
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ANNEX I

Acronyms

African Development Bank (ADB}

Biochemical Oxygen Demand {BOD}

Ch.émical Oxygen Dermand {COD}

Econonic Comrnunity of VWest African Statas (ECOWAS)
Environmental impact Assessment {E1A)

Exclusive Economic Zone (EEL}

Fooed and Agricultural Organization {FAQ)

Integrated Coastal Management {ICM)

Internaticnal Maritime Organization {IMO)

World Conservation Union{iUCGN)

Natioral Environmental Action Plan {NEAPY
Qrganization of African Unity {OAL}

Persistent Organic Pdliutants (POPs)

Sciantific and Technical Ressarch Commitiee of QAU (STRC)
Tolal Suspended Sedimenis (T33)

United Nations Development Programma {UNDF)

United Nations Culturai Organization (UNESCO)

United MNations Environment Programme {UNEF)

United Mations Industrial Development Grganization (UNIDO}
West and Central African Region (WACAF)

World Wide Fund for Mature [YWWF)



