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PREFALE

The Regional Seas Programme was inltisbed by UNEP in 1974, Since then
the 4Loverning Louncil of UNEP has repeatsdly encorsed 3 regiorsl approsch
to the control of marine pollution and the mansgement of morine and coastal
regources and hss requested the development of reglonal sctian plana.

The Regional Sese Programme ab present includes ten regisng snd has
cver 120 coasbts)l States parbicipebting in ik. 1L is corceived a5 wn
action-orienied prograame having concern nat only for the consequsnces but
slso for the causes of envircomental degfadation and encompassing &
comprebensiva sporogech to coambating enviropmental probless  bhrough Lthe
maragement of marine ard coastal areas. fach regional sction plan is
formulated according Lo bthe needs of the region as perceived by the
Gevernments concerned, 1t ig designed to link assezsment of the quality of
the marine enviconment and the causea of ils deteriovmbion wilhy activitiss
for Lthe management and development of the marine and ocoastal enviconment.
The sction plane promote the pacsliel development of pegionsl legsl
agreements and of action-criented programme ackivities.

By Decision 88 (V). € of 25 May 1377, the Gaverning Touncil of UNEP

raquested the Executive Director bto inidlate the developwent of wh scbion

plan Tor the West end Lentral Afvican Region.

After a prepacatory orocess, which included a number of experts
maatings, fact finding missions asnd  in-depth studies on reasurces and
anvironmental protlems of the regiom, 4the Confepence of Plenipolentiaries
on Co-operation in the Probection and Oevalopment of the Marine and Cosatal
Environment of <the West snd Lentral Africon Region {Abidjsn 16~23 Harch
1981) adopted:

- the Action Plen for the Prolbection and Development of Lhe Marine
Erwirorment end Coastal Aresa of the West end Central African Regiong

- the Canvention for the Co-operabisn in the Protesction endg  Development

af Ehe Marine and Coastal Envirormmenkt gf the West and Central African
fleglang and

- the Protocol Concerning Co-uperstion inm Combating Pallution 1in Cazes
af Emergency.
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The Goverements of the region alsoc esteblished a trust fund to suppart
the asctivities called for in the Action Plan. UNEP was desigmated &3  the
gecretariat of the Action Plan snd the Caonvenlbion.

This report was prepared as a conktribution to tha development of the
Action Plan for the Mest &nd Central African Region. it
provides an  evaluation of the present stabtus of monitoring raver
dischsrges, sediment discharges snd contaminant discharges into the Wesk
and Central African HMarime Environmenkt, z description of {he grganizationzl
BefL=up regarding wakter quality monitoring in ocpunbries of the region,
exisking problems snd recommendastions For sction to improve the situstion,
together with = very preliminary eabtimate of total water, sediment and
pollution inputs inte the marine environment of the region.

The report is & synthesis of information and data obtaired from
Governmental  sourcez, Nationa)l Committees for the  Internationsl
Hydrological Programme erd a fact-finding mission undertaken by twe UNESCU
consultants who visited ten couniries in the West and Central African
Region in November and December 1980. Furthermore, imr order to review and
complets the informabtion - esnd dats collected and Lo formulate
recommendations for follow-up sctivities, a Mesting bf Experts on River
Inputs tn the West African Reglon was organized in  Dakar, Seneqal,
16-18 Dacember 1380,

Mr. J-M. Martin, Mr, M. Meybeck and Mr. A. Person served ag
conaul banks -to UNESCO on this praject.
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I. INTBRODUCTION A% OBJECTIVES

Within the Pramswork of the Avtise Flen for the Protection and
Developmert of the Merine Bavivonment and Coastal aress of the West and Central
African Region (WAF) Unesco has been charmzed by UNEP (Project FR/G503-79-08)
with an evalustion of the present atatus of regioms) monitoring of contaminants
in river waters mpd gsediments discherging inmto the West and Centrsl African
merine suvivonoment from the soratel cowmtries.

The mein objectives are:

{i} to nemess the pruesent knowledge om the wnter and gediment
discharged by major West Africen rivers to the West exd Contral
Africar marine anviropment:

(ii) to ussesy the nature and quaptity of chemical compounds entering
the Weat snd Central African maxdine envireament through rivers thaj
are of concern to himam health and/or te the envivonment

{iii) to recammend harmooized matheds of anslyais of river digsalved
and particulate pollutarts in the region ard to aselst in develop-
ing the uamig for water gquality control measures in the comgtal
zome ineliunding beaches mnd productive sxreas

{iv) to identify ingtitubions, iaborstories snd individuel golentists
actively involved inm river studies relevant to the projecet
(hydrology, chenistry, Sedimentology.seeess)

YT. LINKS OF THY UNEP SPONSORED WAF WITH OTHER RELEVANT UNITED NATIONS
PROCRAYMES ,

The intervational context of the WAF, in 30 far a3z this concerns
river imputs ©0 the scan and exiabing Unesco programmes and Uneseco colleboraticn
in joint programmes, is briefly outlired., It is noted thet Iinkages existed
betweern the varisus intermabional scientific programmes Pogtersd by Unesco,

End that these &rse an Llmportant ingredient of mny stccesafol multi-disciplinary
EPrOZramme .

The IHP i3 ona of Unegco'’s internations]l scientific progresmwes,
with the objectivea of comtrdibuting to a better knowledze of the hydrological
system, and to the gpplication of this knowledge to the rational use and
management of the esrth’s water resources. Fduecetional training is an
izportent component of the LEF, covering the vhole gamit of specializstions
in the weter sciences, as well as promotion of education snd treining at
fachnician, wndergradnnte and pogsiwgradunte levelg., Assistancs to Member
Statad in the development of infrestructures in the gphere of water resources,
with & view to developing their capacity to evaluats their water rescurcesa and
to msnage them saisntificslly is also an objective of Unesco's sctivities in
the weler armisnces 2insld,

*

The gtudy of the influence of man's sctivities on the hydrological
oyole hes formed en importsnt part of the IFP. (ther IHF projects have
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4 second phase (1981-1983) of the IHP is in progress. One of the
projects deals with the processes of water eroaion end sedimentation in river
basing, sad the caleulation of sclid matter paremeters, ineluding the use of
roegional physical-pecgraphical paranmefers, and the compiletien of global sediment
yield dasta. Aoother project concerms the methods for determinimg tke halances
of chemisal substences in rivera and other water bodies, za well a3 cousbal
zonas of the aeas.

An iwmportent continuing IEF activity Is the publicstion of "Discharge
of Selented Rivers of the World”, wiich iz & compilaticn of mouthly rumoff
detea for more than 200 gtresm-gauging sites thoughout the world.

Nationsal Committesas for the THF exist ie practically each of the Afriesa
Hember Stetes as wall as in many countries. The Unesco Regional Office Tor
Seience and Technology for Afrieca i2 developing regional rrograrmmes in the fiald
of scientific hydrology, in particular training sctivities, snd & Regionsl
g&dxalagiat has baan appointed to prowoie this co-cperaticn apd participation
in the TEP.

b. Man and the Biogphere (MAN) Frogremme

The MABR progrouome comprises 14 major themes or projeets. Several of

" the MAB projscts have rvelavence to the study of river inpuots to the seas, but
- the prizcipal fewturas of MAB are its integrabtize foous &nd its ztress on multi-

dizciplinary studiass. ,

Active MAB Nationsl Committeess oxiat in most of the Africsn Mamber
&tateon, snd thege Commitises coordinate national resesrch ard tralning programmes
as welli &8 organize regicnai motivitiea,

e AL

The Imterpational Ocesnographic Uommizsion (I0C) and the Divisien of
Marine Sclences of Duesco sre the vehicies for reglonal activities, which ancompeas
physical oeesnography, marine mnd constal bielogy sed poliution, snd marine
geology and geophysiss ectivities.

4. WORRI, GEMB-Water and RILZ

Biver irput of subatances {(both disgolvsd and particulste) to the aceens
has Yeen recognized as ore of the mejor intersetions bebween indusirialized
sociery and the oceans. The assessment of €he Input of rivers to the seceans
hag been undertakern bty Unesce at twe 4iffarent Jevelz, AT the globel level,

a catelogue of major rivers discharging to Ehe cofens has been compiled, with the
Pinancinl aumport of UNEP; this so called WURRI project provides s [first list

of 200 rivers ranked accerding to their wean appuel discharge. Provisional data
for the water quality of rivers discharging to the scesns have slso heen compiled,
especially for the industrialized countries of Eurore, Korth Americe end Jupen.
On the other hend, the Global Environmentsl Monitoring Jysten water coeponent
{GiME~Water) ~ a collaborative project linking UNEFR spd WEC, imnesco and WMO -
will provide baseline date of weter guallty for mejor rivers near thelr wmouths,
ag well as for rivers pessing though large cities and for lakes and groundwataer.
Unesco is colleborating with UNEP and W30 in the training of spscielists who
will participate in the GEMS-Water project, as well as its wider role in the
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of & Uneseo/3COR warkshop reld st Melrsux, Relzium, in 1974 have beer published

by lnesco under the title "Blegsochemistry of Zgtusrine Sedimeats”, 1978, The
proceedings of a werkekor held in Fome in April 1378 in the fyamework of PIOS

are presently being edlited ¥ the Searetarizt of the Intergovernmental Od¢eascgravhic
Coammizeion (IOC) for publicetion; they will zive information om river composition,
processas sffecting this composition during estusrime mixing, the resulting

flux €0 the posers and the influsncs of man's setivities on these characterizhies.

Oz the regional scele, Unescs a3 conducted projects witkin the
general fragevork of the URED ®egianel Sean Programme. Fgllowing on fram the
pillot Meditervenssn projects, two projecks - MED IX and MED ¥ - allow an reeurate
asgessmept of the msss balancs of watsr discharged to the Yediteyrgrean and a
tirst essesspent of the dissclved pollutent Alscharge (MED X}, MED X stresses
the importance of particulate netter as the carrisr of nest hewvy metsl and
orgenic pellutantg, and provides the first dete ov partisulste matier rompasition
iz thet region.  After thas way completed the preliminsyy projest "River
Inputs to the South-Tast Asiax Seas”.

The experienca scquired during these projects has provided a sousd
besiz for the plenning and sxecution of & preliminary projeet "River Imputs
to the West and Ceptral African Seas”. During this project, have wesn ilentified,
together with the 2tatus of monitorios of weter quality parameters included in
the "Slack list", "Grey list" and a wiscellenecus 1list of dezerminmante., A
preliminary catalngue of major rivers discharging to the West and lJentral Afvdcaen
geas snd compilation of water ¢uallry date fur pajor rivers have besn prepared.

ITI. IMPLEMENTATION OF THE FROJECT

L. Introduction

In order to fulfil the objectives defined in paragraph 1, the fm&lawiﬁg
action has been takem by the Secretariail:

{13 establisbing contects with Institutions, leborstories and individual
seientists actively involved in river stuiises;

31} collection of all availsble dave snd reporbs om river weler quality and
river dlscharges including hydrologizal yearbooks, reports, sclemntific
uBlication, mape. ..

{1ii} idertificatien of the major problems encountered in the Tield off waber
guslity monitaring and of river pollution atebeneat

{(iv] identificaticn of coumtriea' experts whe covld attend a Consultaiion of
Experts an the Blwsr Iaputs to the Weslt and Centrsel 3fricen Sems Lo he
held prier to the Intergovernmental Meeting of Experts to review the
Drarte Aecion Pilad for the WAPR;

{*} Sypthesis of available datn end first ssgessment of =iver discharge to
west snd Tenbral African Zess;

(vi} Orgenizing of an Bypert Consultatior on River Input to the West and
Centrel African Semsg ip Daker, Senegal, in December 1380.



2. Present Status of Nationsl Monitering of Tafers

2.1 GEEEGAL
Z,%1.1. Btstoes of Monitoring
2.1.1.1 Ewvironmental Protecstion

A plan for eaviromeentsl orotection is under study. A nabional
sgency for the proetection of watars with the aim of contralling induesrial
discharges to rivars and ground water will be estsblished. A study of
environmental protection asriteris to be edopnted by industrial plamts is
veing conducted ny the Nationgl Compsny for Development Btudies {(Socisté
Nationale pour 1l'Binds du Dfveloppemant, SONED).

Moreover, Sevegal has implemepted o coordipation system hetween
the Favy snd the Adrfovee in order to conirol the marine eosstal waters.
Shipe disohargine irko coastal waters are located by aircraft vhich warn the
navy for an in-situ imtervention.

2ak 1.2 Vater Dizcharges

The Directorats of Water Resouesss (TH-Mrection de l“'}{y&xauliqmj
%8 iy cherge of the viver geuging stations of Sernegal. Tt is aasisted by a
WO mission sndproduces hydrological yesrbooks. ALl the Sepegal rlvers are

wonitered for river digcharpgs.

Tha Fromch Overseas Office for Felence and Technology {ORSTOM)®
Bydrological Deparitweni, slsc peasures river discharge in & limited number
of shations, especially on the Sensgel river.

2.1.1.3 Sclid ¥atter Transport

As fer ss is known, s0lid matter trangport is only measvewad by CRBETOM

on the Senegel river. Howvevsr, Lhese studiez are only preliminawy. It has

pot been possible to check with the 0ffice for the Development of the Sensgal

river vasin {0ffice de Miss sn Valeur du Sfrdgrl {OMVS)) whether cothay
organizations sre also congerned with the prohlen.

2,1.0.4 Waser Quality

So fur there is no gyatematic euywey of river watsy quality but
a limited number af gtudies are performed by waricus crganizstiona:

- BURERS (Socidté nationala d'eaxploitation das soux du SExSgzal/Senegel
Haticnel Company for the axploitstion of water) controls the quality of
drinking sster, especially in Dakar {(Centrel Lsbermtory) and St. Leéuls,
Dakar drinking watar iz partly provided by the leke of Guiers, whiczh
is f4d by Sensgal river fload walers, pnd the Cep Vert gromdwaters.

- ORSTOM (Bann Ceeter) has antersd upon an intepaive study of the Senogal
river watey shemietry. The aim of this study is basically the geo-
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~ The Geologicel Laboratory of Uskar Univerzity is carryicg out ground
vater quality studles end & apecial study on flucrides is being paFformed
by Mr. Traval,

« ‘The Eoviremmental Sciences Iustitute (Dakxar University} is said %o huwve
entered wpon limmologicald studies of the lake of Guiers,

£2.1.2 Mejor Conclusisus

fo far there is no regular monitoring network of surface waters bub
the anslytical and technical skill exists, eapecielly a2t the Direciorate
for Water Eesources, BONERES and ORSTCM,  SUNERS and ORSTOM-Huan laboratories
sre Fairly well equipped with verione lsmpsg for stomic sbsorption spectrometry
“o measure the black and grey list of parameters previnusly defined withia
U¥EP programmes.

Analysis are performed on request. A mobile laborat OrY Cor field
analyaea ss well as aampling stations (Benegal river excluded} is now
gvailable,

On the whola, there g no globel atudy of k= agwstis and terrestrisl
environment.

The major rivers in Senegsi nnd Gambia which should he teken into
decount in the Eegi«mal ez Programme are !ﬁtﬂt}uﬁl\"f the: Banegal andé Gamhia
rivers. The measuving stabisns sre to be situataed sufficiently foar inland
%6 nvoid the guality of the parsusters being influenced by sea waler intrusion

2.2 GCAMBTA
2.8.1 Statua of Monitoring

Bydvomatooralogical ectivities are carried out by the Water Resources
Depwbmnt. Salinity and discherge vere momitored during s UNDP project
soudying salt dntrustion- (1975}, Actually a Lsboratory exists which 18 not
oparationsl duwe to lack of personnel, chemicals end equipment. The mujor
cgusea of pollution are: fertilizers, pesticildes, domsstic sewsge and
wastes frowm e brewery in Banjul.

2.2.2 Future Plang

Gambie is planning “to 2stablish an emvironmental agency. It plans
4o snalyse and monitor the OBME-Water basic dstarminants in the Gambia River.
Mieroblological analysiz of potable water of Danjul is &lso foressen to start
in Jemusry 1681, There ia an urgent need for trained personnel and adsquate
agumipment, ’

2.3 LIEFRIA
2.3.1 &tats of River Monitoring

. In Liberia, the Liberisn fMydrological Service is part of the Ministry
af Iasda and Mineg srd has 2 mandate to caryy out stodies rem.tinz to vaser
regamuroes daveloprent, “"h&r& ETE a&veral ag&zx&l&a damg varmus work within

B ik o



2.%3.1.1 Iiguid Discherzes

?hg Wrirologicenl Bevviee has 35 gauging stetiome of which 18 are
equipped with automgtic water level recorders. Personnel {hydrologiste)
visit these stations periodically to meke discharge messuremsnhs.

2.3.1.2 Solif Discharges and Water Quality

During the viasit of hydrologists to the gauging stezicns samples are
collected and analyned in Monrovia for 7Zn, Pe, Nitrste, Cu, Fb, Turbidity,
Hardresd (Us sxnd Mg) acidity, alcalinity, eleotric conductivity, nH, Cr,
¥, ssa and eolour.

2.8,2 Major Consluaions end Provlems

Pollutien in Liberiz is wainly caused by Tron and Mining Companies.
Varieus companiaz in the process of extraction, dump overburdens and other
waste materisla on the mountain slopes and other couvenient aresa fram where
they find ready sccess to the nearbdby stresms and rivers through vunoff during
heavy tropical raina.

Adso some other companies such 88 the rubber companies discherge
thely effiuvense directly into the natural river aystem ar orssn body.

ipert from the wouitoring of the rivers which lmw Sepn polluted
by the miziog companies (3t. John, Yan), the Tiberian %f§§ﬁ;§ilﬁﬂi Sevripe
tries to monitor many other rivers and creeka for sgrieviturs, drinking amd
city water supply end other development purposes depsndisg on the svailshility
of resourses and equipmest. As the service does not have the resources to
mondtor ell the rivers, it mekes the mining and obher companies monitar the
mines and creeks sround thew and forward s monthly report to the sewvice.

The geven nein rivers to be included in the WAY programme Are: Mane,
teffa, St. Paul, 55. John, Cestos, Senghuen, Cavslla. The Mano river has hzen
thg ahject of a siudy carried out by the Maro River Basin ormanizetion (Eynra_
power projeet ).

2.4 IVORY coasr
2.L.1 State of River Moritoring
2.5.1.1 Liquid Disaharges

The mouitorine of the hydrological network is snzmred by the Jentral
Divectoynte for Waeter Resourses {Directiorn Centrale de 1'Evdraulique (DCH}) of
the Miristry of Public Works, Trapaport, Puilding and Town Plaoning - and in
poarticular by the Division of Surfece Water Resscurces directed by Mr. Bourges.
These dabs are mansged by Mr. Remansa, cnief hydrologist of $he DCH divected by
Mr. Camexrlo.

The whole of the natwoerk ireluding 163 lLimnimetric stations is
divided into three regions comprising twe hydralogzical monitoring bYrigsdes
sseh. Information is cobtained continuously from twernty stetions equipped
with 1imnigrapha.



Tnig aetwork, perfectly coerztional in 1986, should B2 droueht
to 170 stacions (taat is 15 supplementary atatiapa for esch brigade), hal? cf
vhich could %e zguipped with limmigrephes within the next two years.

Por seversl decedes, this admiristration hes been regalarly sublishing
the dste obtained in hydrologicel yearbocks.

2.k.1.2 B80lid Discharges

At preaent, theres i3 no programe of regular aoquiasition of data
concerning $0lid diascharges in Ivory Coast. Yowever, certain loesl studies
preaent intarasting results, suck as the mowography carried sut on the vhite
Bandama and its gffiuents by Mr. Camus in 1872, or she publication of =
general study in 1971: "the naturel environmen:t of the Ivory Coast" {mewsire
ORSTOM No. 50).

Purthermore, the steft tyaiping projest of the DCH shonld bring
about the daily sampiing of solid discherzez for every statiow of the
monitoring netwnrk frew 1981 onwards.

©

2.4.1.3 Water Quality

Several orgenizations have plenz for water quality studies and
earry out certain metivities in this field. They are:

the Dirsctorate of Dreinege and Sanitatien
the Centre of Oceansgrapniec Hemearch

the Directerate of Industrial Enviranment
the ORSTOM Ceptre of Adiopo-Dowsd

L

H

These organisma have thelir own analyticrl equipment adepted to their
gpecific problems, and the whole list of parameters selected for the WAF Programes
ecun be spalysed in the country.

fn institute for the analysis of dArinking weter supply and apnothar
one for woste wabter smnalysis are alsc located in Abidjen.

A certain number of dats »n the Bandamg river and vrain watar hava
been published.

2.8.2 Major Cenclusions end Problsams

The services in charze of the hydrolcgica® network are developing
a project for autometie hydrologicsl momitoring with computerization of
data located in the country. This project is under the supervision af the
Central Directorate for Weter Resources. Part of the project deals with the
treining of techniciana, tae other part corcerns the harmonization of the
exisgting computer centre with the stovage and treatment of hydrological data.

Presently, tne training of hydrologists 1s performed within the
framework of verious zonventions bebweer the adminisztraticn ani CRETOM.
Az mn axample, the hydrological moniiering is conducted Sy bydrologista
trained by ORSTOM and anffected to the Central Directorate Zor Water Rescurees.
Similariy, “his personnel is slec rescponsitle for the training of staff mewbers
anA Leshnicianz Por the Surface YWater Resources Jivision, For the last



The eowardination of the waricus bodien ipvolved Lpwater guality
is not yet achieved.

Basir research, pramquﬁl;\; wondueted by ARSTOM, was stopped s few
yesrs ago, owing te the pmanty gliven to intensive agriculturs and the
food industyy. The situetion iz pow chmoging znd the govaroment has
decided to develop once agaln this %ind of research by ORETOM and its ralavant
bodies.

*

§ 2,5 CHEANA
| 2.5.1 Stats of River Monitoring
2.5.1.1 Weter and Sediment Dischargze

The vegulsr rivey discharge monitorivg {ineludirg sediment) ia
realized by the Architecturel aud Fnginesring Serviees Jorp. {(AESC), a
gtate agency which has replsced the Publiec Worka Department. Waser Yearbooks
of Ghena are regularly published by this agency.

The Water Fesources Researsh Umit (WRRU) of the Counell for Seientific
and Industrial Research (CSTR! hrs cersied cut specific river surveys, including
_discharge meesuremerts, whick are foumd in 08IE reporia.

1]

‘ 2.3,1.2 Weter Quality

A regulaxr water quslity wonitoring exists for the Volta river om
» stations loested on twa aeior reservoirs: upstream of Akosombe dem {Volta Leke)
and Kpong dsm. These stations ave surveyed by the Volts Lake Reseerch Institute
of the Univeraity of Ghsna.
- The WRRU carried owt intensive analyticel work on some rivers, such
as the Densu (study completed) and the Pra river {ongoing study). The
parametera anziysed are the mejor elements, the nubrlents and sone metals.
The YRRY lahorstory Is well equipped with an atomic ebsorption spectromster
and a4 speciraphotomebar.

: The Institute of Aguatic Bislogy of the CSIR is in oherge of the
- pollution survsys oan the zivers of Ghana, but detailed information is
lacking an this astivity.

Thae Dnvizonmental Protection Councell of Ghm& iz in charge of
eoordingting the warious activities in environmental studies,

2.9.2 Major Conclusicns = State of Monitoring
i =
; GHena has beep studying river hydrology snd river gnality for meny
vears and mumerous admipistraticns ars actively invelwed in thisz field.
The apalytical potential is high and thers are at lesat three laboratories
Vellwaqmppeﬂ. for veter guelity areiysis,

. The mejor sources of poil gtise to Ghanaian rivers come from mining
{gdl&, mgﬁxm&& Bz:xi @&Q{L!ﬂsi tismber, rubber and agro-base industyies.
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African region, December 138C, agreed that the following rivers should he
monitored at the mtatloms indicated below:

Biver Staziona

Taro ne station yet

Tra Dahorse and Kononze
Volie fpong snd Ade
Anksbre Dominase snd Aukwaso
Denen Weijs and Asuboi
Ayengu Oeheralu

Tt mast be poted that the river Ofin is not reporfed in thesa
above Jist. Thiz wiver is & tridubary of the Prs river and receives much
affluent from mining industries.

The river Teno Zorms part of the boundary hetween Ghena and the
Ivory Cosst. This river has not been studied in the past because of the
lsck of industries end poor accassibility in the sres., Two stabione will,
howevar, ba gelected Por the WAF Reglonal Sess Programme.

Bffluents from tze ¥Xonongo gold mines in the Ashentl region sxtar
tke river Pra by way of the river Ofin.

AL present, the Weter Sescurces Reaearch Unit is in the procass
of mounting & major weter quality atudy of this river in comnection with
salt~water intrusion problem= encountered on the river at Daboasi.
Discharge messuremsnts sre available for this river. fome gediment diacharge
date sre availesble for this river at Beposo.

The Volta river has beepn extansively studied. Most of the data
required sre available.

Discharge measuremerts are rvailsble for the river ALkobra as weall,
as scme sediment load discharge data. This river Zrains the lmportant golcd
mining areas of Tskus and Prestes. A mangsnese mini=ng industry st Msuta
gigso diacharges te a tributary of #he Aukobre. 2nllution indices mopitored
are cyanide, D at 2‘T°C and DC.

Mozt of the pallution in the rivey Depsu basin i3 due to high
populstion depsity. FEiver discharge mencurements, sc well s watar quality
measuraments have been made, apd also some gediment discharge meejurements.

No waber quality studies hsve yet been made on the Ayensu river;
however, discharge megauremsrts have been mede over theyears.

The rivers to be menitored in the Ragleonal Sams Programse (West and
- (SR T N Y. SR S b wmm e T e Alwenatwsam AP o TnAamo Ram . ri‘!&r Tﬁ.ﬁfﬁs Pr&i
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2.6 TOGC
2.6.1 Dresant Stetus of River Manitoring
Z.6.1.1 River Discherge

Tha national network for hydrclogicsl monitering is partly taker
care of by ths Hydrological Uivision of the Yydwaulicz Directorate (Ministry of
Mines, Eydrsulie Regources snd Public Works}i, and the other half by ORSTOM.
Roth these organizations heve published yearbooks (two volumes of dants befors
1971 punlisted in December 1573 and June 1974, a sacond issue o dafa for
1971-1979 may ba pubiished in 1981}. Data exchangs Letween the Hydrological
Divigion and ORSTOM is vermanert. There is a joist documentetion Centre.
Finally, local studies on the Mono river besin which borders Benin end Toge
have Been performed hy the two countries in collsboration with the support
of variouns interpetiomal consultants snd ORSTOM.

Mr. Kertakot, tephnical seeretsry of the Internationsl Bydrologieal
Trogramme for Tcgo, alio centrelises data for the Internsticnal Drinking
Water Svupply and Sanitsticn Decade. The diffsrent technologicel covwdiiees
zoncerned are! ’

~ the Meteoroiogical Bervice of the Ministyy of Transport

- the Naticmal Bureau of Nining Raseanrrh (Burenu Wationsle d= Recherches
Minidres ,(ENRM)) and the Hydrological Secticn of Mr. D'AImeids

- the Directorste of Rurel Engineering te which Mr. Katekou helsngs

-~  the Direotorate for Bezitation directed by Mr. NenonEn® from the Ministry
of Health

£.60.1.2 Solid Dipcharges

Bolid dischargss have only baen messured in the franmework of 1oeal
studies made by foreign comsulitants and by CRSTOM, rotably Mr. Colowbani's
publicetions.

2.6.,1.3 Vater Qualisy

As for the s¢lid dischargea, the only aveilsvle datva correaponds o
local) studies such as those carried out Wy Mr. Colombeni from 1965 to L1967.

Messurements of physical parsmeters, temperature and conduchtivity
are sometimes carrisd out. Chemienl date are rarely svsilable. However,
in She fremework of 4he study "Knowledge of the patursl environment of lLake

Togo" being carried out by Mr. Millet (CHETOM) under the divestion of Mr. Keghakou,

& progremme of clewmiesl analysis is foreseen. Eydro-biclogical snalyses
erg te be made by Mr. Nenonéné's services.

2.6.2 Mgjor Conclusions and Problems

The state 6?2 the existing hydrelogicel wonitoring network is very
mat i o fank sy fn tha ather hand. the develooment of sz analybical £ollow-
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It snould be mentioned here that an importent faetory of phosphats
extraciion i3 situaied near bthe coast. Its impact on marine environment
shonld be particnlarly studied.

Propozed major rivers Lo ke moritorad within the WADP progremme
are the Haho and the Mono, this lest one Yeing the borderline with Benin.

2.7 HINIY
3.7.1 General Presentaticon

Over an ares of nearly 112,600 km2¥ the Popuisr Republic of
RBeniln presenta an spprecisble hydrological retwork, inaeluding:

= %3¢ river Mono (which is shared by thes Republic of Togo)
" - the river COueme
PN - the river Couffo
~ the river Zou
-~ the viver Niger (witk its affiuernts Mekron, Aliboru and Seta)

2,72 Btate of River Monitoring

2.7.2.1 Idguid Discharges

The monitoring of river geuging network wes carried out by CRSTOM
(until recently) and especially by the Divectorate for Hydreulic Resources.
The measurements pre repovied regularly and conatantly up-dsted.

2.7.2.2 3B0lld Diacharges

Some local studies are of real interest, especially thaose
relating to erosion problems in »iver basins or io areas mechanically
gleayed, But, it seems that no cotiprehensive national survey has hsan
undertaken in this field. Very seriocus plans are mn-srvgy for the said
gtudiesn.

2.7.2.3 Water Quality

Bere, as in the case of the studies of solid diackarges, nothing
very important hag been done.  Analyzes are made regularly, especislly
in the fieidn of:

~ water quality for irrigaticn

- water quality for piscioadturs

~ water quality for mmmanm consumption

- water quality of Leke Xokouz, Laguna of Porto-Novo and
waters of the low ground of Cofonoun.

The warious projects and studies (esrried out or to be carried out)
on water quelity are the responsipility of:

- the Directorste for Water Resournes
~ the Wster and Flectricity Company of Benin (Sociftf Béminolse
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the UNDE/FAQ Agropedelogy Project
the Eational University of Benin (UNE}
ORSTOM

the Directorate of Rural Engineering (Direstion du (€rie rural {BGR)})

[

The leborstories of the Directorate for Water Resaurces of the SBEE,
of UNB und more especislly the one for the Agiopedoiogy Froject, sre zquipved
to deal with such mnalyses, but it will be necessary $o assist thenm techmically
ard to reinforce staff and egquipment,

2.7.3 Major Concluzions and Problams

The sxistiﬁg network of discharge monitoring is more or l=ss
Pupctioning. This petwork is insufficient mnd it would be desirsble to
axtand it s0 as to allew & better appreclation of the prohlems.

The lLabormtories for weter guality enalysis are approoriase,
especially the ome for the UNDP/FAC Agrepedolagy Project whick kes just
been s2guipped with an atomic absorption spectro-photometer, but determination
of some specific constitusnts such as pesziaides will be @ifficult. Pragently
these products do not esuse any problem, bub in yeavs to come their utiligation
will be more generamlized and it will be necessary o mastery their snalysis.

The problem of the pollution of <he sonstal weters orABauin‘hy
Phosphates from Togo and oil fram ships iz getting wore threatening and
causaes great dsmage to the marine biotis reacurces.

2.8 NIGERIA
2.8,1 State of River Monitoring
2.8.1.1 River 2ischarge Monitoring

The Federsl Depertnent of Waber Resourcea i1s the eooridinating
organism in charge of callevting hydroalogical dstm. Lue to the faderzl
astatnua of Figeris, the river gauzing work is sometimes realined by other
alministrations: such es Cgun State, Oyo State or the Inlend Water Ways
Denartment in charge of river nevigation, warticularly Zor the Higer itself.

The Federsl Department of Water Reacurces is presently publishing
ita firat Hydrological Yeartook for the year 19T8/79. Fovwever, a certain
amount of ilnformatior founmd in this Yearbook concerna only the water levels
and not the waber discharges needed for the West African and the GEMS-Water
Programe.

The Wiger river, which hae the graatest discharge apart fromthe
Zaire river In the West Africen region, is regularly gauged, end water
discharses sre availsble.

2.8.1.2 Water Quality Menisoring

There iz ne nation-wide water quality monmitorirxg at the present
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timn, Ths pavly founded Enviroumental Fleruing and Protaction Diviaion

is in chargs of ccordinating all swork concerning euvironmentsl studies and
of making the approvriate recommendsticns to the Faderal Goverwment oo any
environmantel matters., This organiaze will, in fubuse yéarz, inunch several
studiss concerning water and sediment vollution in areas sypossd o severs
pollution such a3 the Lagow Legoon {Industrizl and urban wastes) and the
Eiger delta vhere chronic il poliution oocurs snd which i3 exposed to major
a1l =pill. Lo% of all the indugtries in Figeris are loceted in Lagns
Stete. One of the scientiagte (Mr, Todeke) of this Division has cowpleted
g ziudy of the heavy petel sontaminatior of the Lagos laguon.

"he Cherical Jceanogrephy Section of the Natlonal Institute of
Deearcprayhy and Marine Researcs works on verious agpects af Gl gt
vater guality inciuding the ¥very importent lagoon COUPIER gitusted betvesy
Cotonou {Penin Republic) and the Wiger Delfa. Tuls section plens to shudy
the poliution sf Ehs Lagoa Lagoon and 1a developing laboratory facilitiewn.
o fer go studies on rivers Lave Bbeet carried out.

The ¥ainjl Leke Hesearch Instibate ir Kainli iz devobed to the
&i&éibﬁéai study of this mejor Africen reservoir. Toim work Is peinly in
counsstion with the fisheriss a&!ﬂ';,{%i%ﬁﬁf." 4% ths lake and the waher anelysia
cerried cut by this Institute J(sccording e Iits aamsal repori) mombly concerns
the wutrients. These stai;mxas howsver, are located far upstrean from the
river delta and do not teke into accourd the Beous, o major tributary which
regoehes the Tiger Anwnstream ct the Eainii Ioke.

m Minigtry of Health has a spesial deotion devnted to environmente
problemg:  the Envircommental and Ogcupational Heseltk Uait located in Yah&a
The it i:ﬁ.!‘m&ﬁ ot wabar snslysas on some rivers.

2.8.2 Major Conclusions

There L2 no regilay monitoring of Kigerian »ivers near their mouth
but it ssems that it i2 pleonned in the fubure.  Hiver Basin Authorities have
hean gat Tp and have already racomrended $o the Fedeval Government the
astsbliskment of at leamt one water qualisy laborstory in each basin.

Tt has pot hesn poseible to get information on any study of {he Niger vater
chemistry dowvmmtress from its conflusnme with the Benue. The other agjsy
rivers which ahonld be taker into account In the UNEP Reglanal Seas Progremme
{(Wast and Centrel Africa) mre the Ogun, Oshun, Henin snd Uross rivers.

Due to the rapim grov:i.ng Nigexian i:;duamiea and, particularly,
the oil :.ndust;::y, some minor rivers can be haavily polluted wnd therefare
conatitute e major pollutant input to the Culf aof Guinea.

Az for other countries torderisg the Guif of Guinea, Migeris hsas
& major lagoon system fed by rivers during the reiny seaacn and by under-
ground watars during the dry sesasom. The water retention time in this
systam which extends ower mors then 200 ke is high., Moregver, a major
industrial apd uwrben sourcs of pollution, nemely lagos city and ils
surroindiogs, i3 loceied on thiz system vhere heevy metal pollution ia
slready very high {some fiszh present % times the mercury level secepled
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2.9 CAMEROON
2:%.1 PFPresent Ststus of River Monitowing
2,5,1.1 Water Discharge

The hydrological section from the I.R.G.N. {Institut de Recherche
GEclogique et MiniSre/Geology and Mining Research Instituie) of the DGRET
{Direction gfudrale de le Recherche Scilentifique st Technique/Genersl
Direcitorate for Scientific and Technological Ressarch) e reszponsible for the
rivar gsuging opervations., This gauging network nas hLeen estadblished by
ORSTOM. Thiz network is operational {71 limmimetric stations including
8 limnigrephic stations}., Almost £5% of tke Camercon sres is presently
moriitored, Rumsrous deteiled mouoerapha have heen performed on rilver basins
by OR3T(M scientists.  Among others, one can guote the Nyong and coastal
rivers, Sepspgs and Bamiléké country studiss.

£.9.1 Bolid Dischsrues

Solid Discharges weye measured Some yesrs &go in the framework of
regionel menogrephing {(e,g. DamilfkE platform) by CRSTOM.  These atudien
are now coupleted, thev have shown high 30l1id discharges as compared 45 the
West and Centrsl Africsn sverage,

2.8.1.3 V¥ater Quality

A water quality vearbonk from Souwth Camsrson hadt besn edited by
OMAREST {nov DGREP) and ORSTOM undsr the direction of Mr. Nash and Mr. Olivry.
RNow, due to the re-organizstion of DORST, the laborstories are not operating
for a 12 year pariad,

Other orpanizations such ss the Sub=Tirectorsts feor Banitation of
the Health Minigtyy 4o have the apelytical facilities buwt are not prasantly
desling with river watar quality. The Sub-Directorats for Wetsar znd Sanitztico
of the Ministry of Mines snd Fnergy controla drinking sund waste wataras io cifies.
1t mekes some inspections {which asre considered imsufficiant) of polluting
industrigl ectivities. The National University is copdugting varlous ressarch
projects on weber guality. There is a project on the establichment of an
ipgtitute for water quelity end coastal rescurces. INeoreover, & leborsabory
for the comtrol of drinking snd weste waters 1s foreseen. This labormtory
wauld 2180 control the quality of petroleum products dut this latter sctivity
is not primarily concerned with envirommental protectien. Tas HAR {Hen and
+he Biosphere) permanent secretarint coordinztes the environmentel sobivitiesd
amorg the varicus adwinistrationa.

2.9.2 Major Conclusions =nd Frrhlsms

The river water dischargs netwsTR has been opersbing on & regnleaer
basis Por several years. On the other pand, the river veter guallily sebwork
which was working some years ags {goneral hydrvchemicsl parameters, major
elements, Fa, Ma, A1) ia presently under re-organization.

Similarly, +o other Weat African coastal stetes, the damming of
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quality, especially by Srapping sediments, which can gbsord pollutants,
Intensive agricultural develcopment (e.g. sugar cane) may alter the water
quality in such & mapner that fish morbality is sometimes cbserved
(Mbanjok erea). Poiot sources of organic pollutior such as the Pdsa
peper factory mist slso be mentioned.

Major rivers proposed to be monitored within the WAF programme
are: Nitan, Sensga, Hyong, Ntem and Moungo.

2,10 CGABCE
£2.10.1 Present Status of River Monitoring
2.10.1.1 Water Discharge

Until 1977 the river geuging stetion network was taken cere of by
ORSTQM which routinely published hydrologieal yeerbooks until 1979,
Since 1978, this monitoring network has been integrsted within the CENAREST
{Centre Nationel de 1a Recherche Scientifique et Tachinique/Wetiomel Cantre
for Scientific and Technologicml Researeh) withirn the framework of the section
for hydrological gtudies and research., This section hes also performed
monographic studies such as that on the Ogoong river (in presasl.

2.10.1.2 Solid Discharges '
& L]
Presently, there iz no regular survey of river solid discharges.
Bowever, some point messuremepnts have been carvied out in certain specific
atudiea. ;f

2.10.1.3 Water Guelity p

The CNAR (Centrs National Anti-Pollution/Netional Avti-Pollwsion
Centre) which is under the DGESEFF (Direction zfnfrale de ls Heoherche
Scientifique de 1'Environnement et de lm Protection de le Neture/Genersl
Directorate for Scientific Research of the Envirommert and the -Protection
of Nature) is in charge of water quality monitoring ir Gaben.

Hovever, the CNAR does not have its own laboratory but requests
ths snalytical cffice of the Ministry of Mines to carry out the apalysis.
The CNAR hae recently been created - one of its projectz is an inventory
¢f polluted aress in Geben and their degres of contaminstion, this project
wist ba nehieved in 1981, For the moment, river water gualifiy dete ere
gosnty and thers is o regular survey. .

2.10.1.4 Msjor Conclusions and Problems

Following a re-orgunization, the river diacherges monitoring network
is operating with limited means and the reading of limpimetric stations
is no longer performed. The network remarganizatian will be completed within
twvo yesars. Maiply for flnancmal reasons, thera is predently no rivar watar
guality network. The major sources of agricultural pellution ere restricted
owing bo asgricultural practicea. The numerous oil bore-holes snd the refinery
projects peer Port Gentil represent a potentiel pollutioa spurce for cosgtal
wabears, In the whole soubh eres of Ogzoné anﬁ in the western pert of the
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The preposed major rivers to be monitored within the WAF Regional
Seas Progremme sre the fellowingt: Lomo, Oggoné, Nyargo.

2.11 CONGO
2.11.1 Present Status of Monitoring
2.11.1.1 BRiver Digehargs

River geuging monizoring is performed by ORSTOM.  Kydrological
yearbooks ere published.

2.11.1.2 BSolid DMacharges and YWerer Quality

So far the northern part of the Congo does not have any significant
irdustries and it ls sufficient to contrel the yivar solid discharges. Vater
quality would be worth monitoring in the Kurilou-Hiani river which flows through
ar lndustrialized ares,

There is & river gauging atation upstream of Rrazzaville.

Although three laborstories {(Mining Bervice, Watsr Department,
ORETCM, Public Health) mre able to snslyse most of Lthe GEMS-Unter dsterminants,
ne institution is presently dnvolved in & regular survay of water quelity.

2.11.2 Major Provlems ‘

There iz & need for queldified parsonnal znd sdditional eguipment.
The Congo {Zaive) river, which 1z the bordering river with the Republic
of Zaire, might bs studied for water mnd sediment through ap intargoverrmental
project with Zaire snd the Ceatrel Afyican Republic, but aome Aifficuliias
have to be solved before achisving this co-operation, :

2.12 ZAIRE

2.12.1 Present Status of Monltoring

2.12.1.]1 River Discharge

Bydrolngiegl yearbooks on the Zaire river are publizhed.
2.12.1.2 £olid Discharges mnd Water Quality

There ig nc specialigad institution in cherge of water gnalizy
monitoring, buth there is & vatar guality lsboratory in Kinshasa, Several
gedimentologicel studies have been condusted, espeolally by the Hydranlical
Laboratory of Gergehout (Belgium) and tae Central Latoratory for Hydraulies
{Lakoratsire Cemtal d'Hydraulique de Franece (LCHF)). ne

2.12.2 Major Problems - Projacts

A problew of pample conservation exists owing to, the dietance
between the Kinshess laboratory and the Zaire river mavth (350 me). Az
inventory of polluting industwies has beem establiched by a UNDR/UNIDO
consultant survey. The implementation ot a sampiing station 2t the Zaire
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3. MAJOR OVERALL COHCLUSIONS AND FOLLOWUF RECOMMENDATIONS

3.1 Owexrel) Findings and fonclusions

* The follewing countries payticipated in the study: Senegal,
Gaxbia, Liberis, Iwcry Coast, Ghiene, Togo, Jenin, Vigeris, Cameroom, Gebon,

Somgn , Taire.

3.1.1 Prssspt Stabus of River Memitoring of Weter Sadiment
Dacharge and Weter Juality

Amnex 1 provides a clessificetion of major rivers of West Africa

s gocarding to drainsge eyes spd discharge and Sopsx I7 a lish of selected
rivera in West Africe indicating for ssch oF the riversz the avalladility of
dste for weter discherge, sediment discharge end water chemistry.

The Tollering corciusions can be drawm from Ammex II: of the
Li identified rivers for vhich the atatus of momitoring is koown, 28 have
lomg sequences of river diascharge data; for 3k of the hi rivers no sedipent
deta are aveileble, No wster chemistry dats sre svailshle Ffor 30 of the
L1 pivera. .

3.1.2 Global Water Input from the Africew Continent to the uif
of (ninea and Adjecent Regions

. The average long-term water input fyou rivers %0 the West Africen
seen is around 80,500 cubic netersz per sscond.

The details of the yosrly budaet are given in Aomex VI, while Annex ITI
provides & catalogue of river waber discharges by country

3.1.3 Eetimation of Sedment and Pollichant Inputs to the West
African feas

Tn view of the sesrcity of data {see pars 3.1.1)}, no rensoneble
sccurste estimate can be msde af sithar total suspendsd sediment iupub eor
total pollutent imput by riveys into the Weat and Cepirul Afrisan sweironment.
The deta thaf are swailshie are given in Anmex V for »iver gediment discharges
ard fnnax IV for river quality, leth by countey.

2.1k HBetional Inestitutions and leboratories wndertaking River
Monitoring and Water Quaiiiy Anslysis

A list of nationel institutiess ia given in Annex VIIT.

The najority of countries have the mivimum equipment for determining
fundament el varameters of black and grey lists but are facing sericus probliems
with regard to the reintemance of the eguipwent, shortage of gualified -~
waripower and adequats funds,

3.2 Becommendations

"

Tas recommendstions srumerated hersunder were develnned by tha
meshing AP spynavhs rm PRivar Trouts €0 the Wast and Central African Merins



- 18 -

3.2.1 #slectiom of Parawmsters

(Rec. 1) It i3 recoummended that every counstry selact the parameters from
thoge zelected for the GEMB-Water Prog-smme and the Regional Bemas Programme
seeording € o netional needs and pesaibilities.

The psrameters most frequently referred to are essentially organie
pollution indices, different metals and pesticides.

3.2.2 Belection of Rivers

{Rec. 2} It is recommended to messure In pricrity the weter quality of
thoge rivers for wvhich the discharges are known in order o set up mass-
balances of poliutanys discharged into the sess.

(Ree. 3) It is recormended that smell rivers which are Xaown %o be highly
polluted are also included in the WAP programme.

3.2.3 Locatien of Sampling Jites

(Rea. 4} Tt is Tecormended thabt water quality and sediment measuring stations t
get up imnedistely upshreem of the zome of ses water intrusicn, taking into
b geeount the possibility of aceees to the statiom.

(Ree. 5} It is recommended, when rivers discherge ©eo the gees through
aoastal lagoons end these lagoons mre sericusly polluted, special pilet
projects should be set up TS0 study bhese areas.

3.2.% Sampling Freguenciss

(Rac. 6) It is recommsnd=3d thet the seqpling frequency for the purpose of
the WAF progremms be st least coce a month, wits higher frequency during
the flood seazon in particular for the determination of particunlata pollutants,

{Ree. T3 It is recommsnded that for the near future the sampling frequency
be dependent on acceszibility of the measuring atation, the preveiling
giffionities in amalyeing giver parsmeters and nationel priorities.

3.2.5 Water Quality Analyais
{Fec. &) It ia recommended thet each imstitution rconbtinve, in prineiple,

1o use the msthod they sre familiar with as regards pre~treatment, treatment
and analysis.

{(Rec. 9} It is recommended to standerdlze the method £ar the pre-tyeatnent
of samples: for erample, filtering raw watar through O.4y pore size Dilters.

(Pec. 10} It is recommended to underbske an intercomperison exercisge andsto
provida standards to laborstories in ths ragion. &

(Fec. 11} It ia recommended that water quality enslysis be mccompanied by

the determination of pollutants in living orgenisms used far food or other
sTgenioms that can be used az pollution indicatora.

{Rec. 12} It is recommendsd that the measurement of HOD be carried out in the

a A ot 3TV Pove Fheaa Anva. ard ned asanrdimoe e arilawio uced Tn the
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3.#.6 Finanelsl aid

It is recommanded thet finencial &ld be given to individual couniries
to sllow them to purchase supplementery snalyais wateriasl or additionsl msteriel
for smalysing specific parameters, rabber then vaing fumds for the estadlishmert
of regional centres.

3.2.7T Intergovernmertal Jo-operstion

It is racommended that, tekirg intc sccount the impartacee of the
Zaire river, which repredents sbout 50% of the total river discharge inta
the West Africen Beas, an inlergovernmentsl prject be launchad by the three
main eovntries of the baain, [Cantral African Republic, Zeire snd Comge)
with the ald of international crganizations.

3.2.8 Trsining

It is vecommended that treining be made s wejor objective both in
the framework of the Reglonsl Seas Programms and in CEM@/Water iam partienler
et the middle techpicisn lewvel In the field of weler chemistry.

It ig resommended that treining be #lso specifically directzd towmrde
the preblems connectsd with the meintenance of analyticel sgquipmens. ThHe
Seientific Instrumant Cantre in Atere {fhana) ceuld be untilized as & bass far
this type of trmining. ‘

2,2.9 Dahbs Pablication

It is resomrended thet Uneses publish e regclor powalsbisr pegsrding
weter quaiity inm West und Ceobral African cotmbries.

T 3.2.10 Sgbuariss and Cosstal Lagoons

% ds veconmandsd Lo laumchk piled profscts s miudy the chemisal
bioclogical, envircnmentsl and sconomicz aspects of lagooma, in particulsr,
in the arees which ere sericualy sffected by poliution such us lagodns pear
lagos and Ahidjen and the estuvary of the St. Johz river in Liberis.



ANNREZE 1.

CLASSEMERT DES PRINCIPAUX FLEUVES DE LTAFRIQUEY DE LTOUEST (1)
CLASSIPICATION OF PRINCIPAL RIVERS OF WEST AFRICA (1)

Par ordre déryoisaant Jd2 bassing versatts
Accovding tou decreaging dvalnage area

Par erdre décrolssant de débirm (3}
According to decreaglng waker diaschargs

s

%)

{3}
{&)

sompre par wsnoue de donndes

Zalre 3822 020 (lm?) Zalre - 40 686 (m°/s)
Wigex 1125 040 Higer & 500
Sénégal 44). 000 Ogooud & 758
Unlta 398 3731 Sanega 1 060
Salowm Cassmance 268 QOO Lrosa 1 557
Ugooud 65 DGO Yolta = 700 (4}
_ Sanaga 135 000 SEngal 774
i) Bandama > 100 000 (2 Salout Casamance 695
7 fagmandrsg > 84 0600 (2) Xonkourd 683 ()
Oudmd 50 Qoo - Kyangsa 11
Croas &8 000 Bagaandra « 350
i EY 31 000 Pra 283 (2}
P Mons 22 000 Ntem 788
fyangs 20 000 Bandsma 285
* Nyong ' 194 (2%
! fon elagady {dormBes & L'embouchura incontines) Tuéng 182
1 Fat clasxaifisd (unimowm tocal dretrmses aves) Tano is4 (%)
i Hono 110
| Pra > 131000 (2) Hiam 61 (2)
ﬂygg > 1% Q00 (Eg
- Eogkourd > 16 Q00 . .
! Tano - > 16 000 (9) Tan clunads - mot slaaaified
Heam > 2500 (B ~
Cemo > 2500 (2 vama
{1) Ca classement €8t provisairs peisque de nombrazux fleévves n'ont pa 3tra sris en

This clasgificavion 1s oov definitive a8 & great omber of vrivers ars misaipg

due 1o lack of dars

TD8bis ot bassin versant partiele (derciére atation de lzcvpesge)
Parcial discharpe or drafnage arem a& cthe last ganging statfon

Valeurys ser wne longue sériode ~ louge~term aversge

1 260 m /s de 1936 & 19&3
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ANNEXE 1Y

LISTE DES ¥LEUVES SELECTIONNES DANS L AFUIGUE DE L'QUEST
LIST OF SELECTED WEIVERS TM WEST AFRICA AND STATE oF MORITORING {1}

{1}

PAYS FLEUVES DONNERS DISPONIBLES
COUNTRY RIVERS AVATLARLE DATA
(of viver meourh] .
Tébit Charge Salide analyse de 1'Eau
Watay Dilschavgs fadiment Discharge Water Chemlsery
SENEGAL (1) Senégal bote ] %
Saloum-Sine XK ] H
Cagamanc e b oe 4 4 &
CAMBIA (1} Gamhia (4] { 4
GUINEE Corubal g 0 4]
GUINEZ~BISSAN Konkoura b v v 1) )
SIERRA LEONE Rolaure Q 8 ; ¢
Mon 0 ¢ &
LIBRRTA (L) Many P R =
Loffa xzTE ¢ 4]
2. Panl TR ¥ G
2. John v 4 ¥ a
Ceaton e £ q
fanghuaen xEx - 0 &
Gavalla v g 0 £
IYORY 0AST (1) Zaswendrs rER 0 F 3
Nawo x 0 g
Bandama rot O ad
Comod % £ 0
GEAYA (1) Truo EHE =4 a
Pra (»0FfAn) e ] = xR
Volta b =z {1} v
Denaw (4}
Aneohrs (&)
Avganse {4)
TGO (13 Heho (B
Mons XK &) x
BEMIN (1) Yons oo 4] a
Cuéeni e i a
Conffe (43
Zou (&}

e woyenne 3 long terme -~ lomg—-isrn 4VRTafe



ANGEXS LI - page 2

BaY3 TLEPES TXHINFES DISPONTBLES
COUHTRY BIVERS AVAILAZLE TaTA
{6f river _
mauth) Débie Charge Solide Analysa de }
Warer Dischaxge Sediment Dlascharge UHater Lhemi:
BIGERIA (1) Ogun ¢ 0 é]
Dabhn 0 ¢ &
Niger xx {3 xex (2} (3) ]
{ronas x 4| ]
CAMEROON {1) P % 0 x
Banags XXX - b9
Hoango b o g O
Hyomp v w3 G b ' 4
Heem neR ] g
GABOY (L) Coann a i+ 0
Ugoous s ) * 0
Nyanga XLX G Q
CONGD PLR. Zalre X XXX =z
axmre (1) Zadrs ®HKE =x X |
ANGOLA Mbridge g ¢ 0
Cuangs ] 0 4]
Cunena a D ]
TorAL b 5.+ 4 28 yA L
NIMRER xe - 3 &
or x 3 0 4
RIVERE o 10 34 30
41 &l 41
(1} Pays représentds su réunion 4'axperts
Councries repressuted gt exXpsrt meeting
{23 Valeur actuelle incomoue - preseng day valus unkoown
{3 Période d'érude inconmue — perisd of study unknown
{4) Pas d'informaciomsg sur des données on janvier 1581

e information on data in January 1868}
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ANNEX 111

CATALOGUE DES DEEITS LIQUIDES DES FLEUVES
CATALOGUE OF RIVER UATER DISCHARGE

If for 2 cartain rviver no dacs ave
iandicated it means thac in Jaouary
1981 no deta were readily aveilable.
Data oy exist and will become
availsbla.
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COUNTRY-PAYS . SENEGAL
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mmmm##w%wmﬂmw%wwwwﬂmwwm"wwwmuw———'r
HINER-FLEUYE {IEF) Bandgal
. Dagann Bakel
3 s gﬂ !
ovge _ vB 24
KA RUHBED-NUMERG DE aanms - ‘ .
LAFITUDE # B - TS 51'11 T 5#'!! b
LONATTUBE B oo eoeeeorremmmto vom e m nme o o123 11200909 |
POTAL BRAINAIE mm»mgmmem N
TOPALE DI BASAIH (ka®) b B4 000 | A4 00D
b:u.mma AREA AT STATION- _ _
UPERFICLIE A Li STATYON (m Y 1208 000 _| 218 o000
ISt TAHCH PO HOWTH-BISTANCE
A LUEHBOUCHURE  (M®) e
STATLON ALPTLUDE~ALLITODE
DE LA BTATION (m) —o oo . ~ 0,hh * 11,10
WALER DISCHAIIE-DEDTY
3 .l T .
m .8 (1.8 “.kn 7}
1 e 200 (0.8} k3 (0.7
12 SR _ ) 18 (0,8} g3.9(0.%
bl ] e 62.5(0,2) _ 4n,3(0.2
1v e et e &}ggngzgwm..ﬁgm
g —— - - - - - - 1!‘?.5‘393} v ﬁc?{tﬁ&{}
v1 o 35.40.10 111 {0,5Y. .
VIl . . M7 Q.e) s8s T Le)
VILD i e . . [ r2r0 {4.5)| 2310 (10.0)
IS S ) 1990 {7.4)| 3h20 (15.%)
S 2310 (8.0} 1090 {7.8)
1 ¢ S . .| akbo, (5.8)]. 576 {3,@.3
& & SRR kys  (x,7) 257 {1.2]
ABNUAL MEAH=MOYENNE AHMUKLLE 645 (2.0) 774 {3.5)
ONSRIVATION PERLIOD- L 1903-1969 190}~1‘3b*:|
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copg
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VIT e — | 19,60 (3.0] . ... | 82,0 (0,9} 195,
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X1 e g - — 3D (.513-- - 62,0 (Gn?) 3691‘
1 3 T A . ) 10,10 (1,5 15 (0,2} 123,
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T B SO T O O U T A SO 0 O B e s - S s e e s .t s R S S M . ol ARG S, WA AN A s T A T, T S AR Ml s I —
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ORIERVATION PERYND~ . 1950~1959 1958-1908
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PERIODE DYON AT s a Ca
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ANNEX IV

CATLOCUE DE LA QUALITE DES FLESVES PAR PAYS

CATALOGUE OF RIVER QUALITY BY COUNTRY
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Avvpen IV -
COUNTRY-PAYS:  raMEROUS HIVER-FLIDVYE: Syomg  page 5.
STALINH M RALMATD CUDE: mA 1323
DEATHAGE ARER~ 2 DISTANCE ™0 MOUTHE-
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ANNEY V

CATATOGUE DES DEBITS SOLIDES DR3 FLEDVES

CATALOGUE OF HIVER SEDIMENT DISCHARGE

Gnly vhose rivers are llated for
which daty were geailabla in
January 1981,




ANRENE V - page 2.

COUNTRY-PAYS SENEGAL
RIVEHR-FLZIVE i Ganbia Fambia
STATION ) Goulonbo Kedongau
CODE |

DRATNAGE ARZA- (km®) 13%281y 1%y
SUPERFTCIE U BASSTH 13%2'w 12111y

DISTANCE TO MOUTH- {¥m2)
DISTANCE A Z'EMBOUCHUR=

STATIOR ALTITUDE- (m)
ALTTTUTDE D3 —A STAT-OT

AVERACE MONTH-Y LOAD-
CHARCE WCYEONE MENSUELLE

{J.OE kg/nonth ) f106k5.noi5-l )

I -

IT -

III -

Iv -

v -

VI (9,5) (0,4)
VII 110 30
VIII 100 101,5
X } 157,2 uo,1
X 1hi,5 (z6,8)
xT (20.7)

b - -
ANNUAL LOAD-CHARGE AMNUELLE 0,85 0,2
(10%ke/year) (107kg. an™*) en 1971 en 197%

SPECIFTC TRARSPORT
(‘I'/bnzfyea.r) i .k;'u:l'2 . a.n-l )

AVERAGE SUSPENDED MATTER-
CONCFRTR. MOYERNE EX
SUSPENSICN

(mg.L'l)
I

II

III

Iv

v

VI
uTT

o ke D T e ey e g
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COUATRY-PAYS CAMERQUN

RIVER-FLEUVE E Sanaga

BTATION | Nachtigal
L1 11%38¢

COLE

DRATNACE ARBA~ (km’) —

SUPFRFICIE DU RASSIN

DISTANCE 90 MOUTH« (lkm®)

DISTANCE A L'EMBOUCHURE

STATTION ALTITUDE.. (IIL} hes 09

ALTITUSDE DE LA STATION

AVERAGE MONTELY LOAD-

CHARGE MOYESNE MENSUSLLE

(J..Os kg/’m‘bh)(mskg.m“l)

L 13

T 3,6 )

TTT 2,3

a4 4,9

v 16

i 123

vII 468

YIII 563

b o - Who

.4 h29

XT 21k

s 5L

ANKUAL LOAD-CHARGE ANRUELLE 2.33 ?Lgl -

(lﬁ%&{y&a&:} (3.691:@ an ¥

SPECTPIC TRANSPORT 0.3 3,2

(T/kn /yesr) (t. 2o, an™ ) (1951-57) Ret. (20)

AVERAGE SUSFENDED MATTER-

CONCENTR. ¥OYERNE EN

SUSPENSION

(mg.1™)

I 6,5) abut/

o - )} beginning

111 2,4} 1969

ng -

v 15

VI 8g

vIT 1ks
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COURTRY-PAYS ZAIRE
RIVER-FLEUVE Zaire Zaire
3TATION Eoma Bragzaville
CODE
2
DRATNAGE AREA- (km™)
SUPERFZCIE DU RASSIN 3 822 020 3 750 00O
DISTANCE TO MOUTH- (!m.e)
DISTANCE A L'EMBOUCHURS
STATION ALTITUDE- {m) 1,9C
ALTITUTDE DE LA STATION
CHARGE MOVENKE MENSUELLE
(3.06 kg/memth) (106kg,mis'1)
L 5293,  3512,%
I 2552,%  3065,9
IIT - -
v - -
v 282 7 -
7L 26138 .4 -
VI - -
YIII - - -
m - —
x - —
T - -
I 354k .9 -
m;m. Lom-mgcz mrirmz 54,0 35 & 40
(107%g/vear) (10°kg.an )
. SPECTIFTIC TRANSPORT L1 10 & 11,5
(T/im®/pear) (t.km . an™T)
I
]
AVERAGE, SUSPENDED MATTER- E
CONCENTR. MOYENNE EX
SUSPERSION
{me:.l"l)
T 40,0 55 .6
II 27,7 26,3
ITI ! - -
v - -
v 22,2 -
T 2Lk 9 -
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ANNEX VY

APPURTS DES RIVIERES A L& COTE DYAPRIQUE DE L'OUEST

RIVER INPUTS 10 THE WEST AFRICAN SEA '

Fagad de Biflan des apports en sau dea fleuves
aux mers d'Afrique ds 1'Ouast

Tenrarive budget of wivar wvatar Jdischargs to
the Wesy Afvican Haa
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ANNEX VI,

AppOrtR en eau das flewves aux mers d"Afrigue de 1'Quest/
Budget of river water discharge to tha West african Sea

FLEUOVES ET REGION/ SUPERFICIE DRATNEE/ DEBIT SPECIFINUE/ DEBIT/
BIVERS AND REGCION DRAINAGE AREA SPECIFIC RUNOFF DISCHARGE
A o’ km2) q (l.a-l.km"QE a Gn3.swl)
38adgal (1} 440 1.75 774
SZnfgal to (au) Corubal {(2) 200 10 2000
Corubal to (au) Cawally (2) 220 30 6150
Saamandra+Bacdama vlowo (1) 2935 4.9 1465
+ Monos-TanoePra
Cavally to (i la) Volra (2} 1090 5 500
{vemafising/raatant)
Yolta (1) 394 3.2 1280
Ouemé ® 45! 50 5.8 200
Valea co {au) Higer {2) 135 8 1080
(remainiug/reatant) ‘
Sigar . (1} 1125 &) 7.8 A500
{roaa - {1} 48 3.4 1560
NeampSanaga«iiyongeicer {1) 383 15.9 7834
Fogooudriivangs
Nkam tofau) Zaire ) 204 20 40B0
(remaining/restanc)
Zaira () 1822 16.6 40680
Cunene 81 ’ 1.6 213
Zaire to Cunsne 423 5 2106
(remaining/restanc)
TOTAL 7480 1a.1 BOSGO
apparts covwes/imown inpurs 6650 2.4 62400¢
appores extrapolés/extra=
polaced inpurg L1330 11.% 181060

(1} dounfes congues/koown data
{2) dounfes extrapcléas bredes gurT 4/ /extrapolared dsta based ou q

{3) 1la parcie arsigue du basain n'est pag srise en eompte/aveic srea nof gakan
deira sanmirme L0008 WD bm ™Y
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ANKEY YIT

LISTE DRS INSTITUTIONS ET LABOBATGIRES WATITOMAUY BFFECIUANT 1a
SUAVELLIANCE DES FLEDVES ET DES FITUES 505 14 QUALYITE DES BAUX

LIST OF HATIONAL INSTITUTIONS AND LABORATORIES UNDERTAXING
RIVER MORITORING ART WATER QUALITY SURVEYS
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ANNEX VII, page 1.

BEWELN

Direcrion de L"hydraulique

Socéth beninoise dTemu et d8lectricicé (SBEE)

SocidtE satlonale &' irrdigation ec 3'amdnagenwent hydvo-sgricole
Urniversict nariooale du BEnin {UNR)

Direccion du gEale rural

CAMEROCH

e

insrttut de pacherche géologique et minidtre (IRGM)
Sgua~directisn de Llassainlesement du Minlstérs de la sancd
Miniardre des wminea et de la gEolopila

COTE DUIVOIRE/IVORY COAST

Dirsccion cencrale de L'hedrauvliqua
Diveerion du drainage et asesainissemaat
Centre de Techurcha ocdanographigus
Directiom de L'suvironnement Industrisl
ORSTOM, Cencrz 4'Adiopo-Dovms

GABOK

-

Centre nacimmal de la rechexrche acisoriffgqua et techodgue
Centre national ancl-polluntdisa {(CNAP) de la diraction génbrale
de le racherche scientifigue de 1'emvivonnement et da
u 1a proteccion de la natura i
Laboratoire du buresw d'analyses du Ministire des mines

GAMBIE fGAMATA

-

Water Respurces Department

FEANA :

-

™

Yarer Bagoovees Besearch Undt of the Counmcil for Scientifie and
Indugtrial Research {LSTIRY

Imarimra of Aquacic Bialngy of the OSIR

The Hovircommantal Procection Council of Ghana

LIBERTA

‘Liberdan Hydrological Service

NICERIA

-

Pedaral Departwent of Wacer Regources

Inland Waterways Dapartmen?

Ewriromwentsl Planning and Protection Dilvisiopn of the Minmlssry of
Housing and Development

Nigerian Institute for Oceancgraphy and Msrine Research

{Scave Adminierratioms)
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ANNEX VIL

LISTE DES INSTITUTIONS ET LABORATOIRES NATIONATX EPFECTUANT 14
SURVEILIANCE DES FLEUVES ET DES EIUDES SUR LA QUALITE DES RaDX

LIST OF XATTONAL LIETITUTIONS AYD LABORATORTES UNDERTAXING
EIVER MONITORING AND WATER QUALIYTY SURVEYS
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ANNEX VIIL, papge L.

BENTH

Direction de 1'hydraslique

Socitd beninolee d'eau st d'Electricits (SBRI)

Bocdgtd pationale d'irvigation st d'zmfnagement hydro—agricele
Undveralcé wationale du Hénin (UNB)

DMreceion 4u génie rural

CAMEROON

Institur de recherche gBologlgue &t pinidre (INRGM)
Sous—diyeceion de 1'assalmissemant dy Ministira de la santéd
Minfardre deg mineg et de la giologile

GOTE D'IVOIRE/IVORY COAST

Drection centrale de 1'hydraulique
Dirsction du drzlnage et asseindssemenc
Cantre de recherche scédanographiqua
Directicn de L'savirsupement industriel
OHSTOM, Centre d'Adiopo~Douns

GABON

Cantre narional de la recherche scientifique et techndque
Centre sstional anti-pollncion {(CNAP) dé la diractiom géndrale
de la recherche sclentifisue de l'anviromnement at de
- la protection de la nature .
Laboracoire du buveas d'analyses du Minisrérs des mines

GAMBLIE/GAMBTA

Water Bescurces Departwend

GHANA "

Warer Rpsourcea Ressaveh Unlt of che Councdl for Scienrific and
Indyscrial Resesrch (CSIR)

Inevdute of sguatic Blology of the CSIR

The Emvirommental Protection Counaill of Ghana

LIBERTA

" Libarian Hydrological Service

NIGERTA

Pederal Departmenc of Warer Rasocurces

Inland Waterways Department

Enviroamenzal Planning and Frotectiom Divisiom of che Minlstry of
Housing and Development

Higerian Insctirote for Oceanography amt Marime Research

fSrara Admfnincrations)



ANNEX VII, page 2.

Héoubiigue Ponala

BEPUBLIGHY POPHLATRE DO CONGO/PEOPLE'S REPUBLIC OF THE CONGO

-

-

-

ORSTOM
Labotatoire du service des mines
Labovacolre national de la2 santd publiquae

SENRGAL

Direetion de 1'hydraulique

SOMEES: Socilfivd naviopale 4'exploirarvion des eaux du S&négal

ORITOM (Cantre de Haun)

Unitreraitd de Dakar, Laboratoire de gfologle, Toatitur des sciences
de 1'envirounement

TO6GO

Divection de 1'hydraslique

Boresuy pational de recharshe miniire

Direction du génle rural .
Diveetion de 1'sssainisaement du Mintstdre da la santé
SRSTGM

ZAYRE

Département de 1l'euvironmment, conservation de lz nature ot bourleua,
- division da la geswtlon des ressourcaes naturelles
Laboratofre d%analysa das eaux da 1'Undversicd de Kinshass

Ry,
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ANNEXY VILL

Loca izstion of Major West and Cemtrel African Rivers Discharaing into
the Atlantic Ocean/Fmolacement des fleuveg de 1'Afrirve de liouess ot
& centre se Jetant dans l'océan atlenticuve

Map | - Gerersl map of the study zonefCerte 1 - Totaiité de la rome d'dtude

Bivers/fleuyes

1. Sensgal 7 Sansgs
% _Gazbis § Ogoouk
3 Seasandra 5 Zaire

% Bendama 10 Cuanza
5 Valts il Cunens
& Higer

Haos 2 - Prom Sepeenl to Tano rivera/Carte 2 - Dy S8sépel su Tano

H

1 Senegnl 1L Eendama

2 Gamnia 12 Comoe

3 Canpmancs 1% Bla

L Gebnm - 1k Tame

5 Corobal 1% Pra

6 Ronkouré 16 VYalts

7 Edlevie 17 Hasho

B ¥oE 18 tema

9 Cavally 19 Cudwd
i0 EBoapmndrn

Man % « Trom the Yolta to the Cuanzu rivers/Carte 3 — De la Volta ay Suanzs

i Yolts 9 Yiem

2 Hahbo 10 Qoo

3 Mono 1) Ggoemd
L Ouémé 12 Nyenogs
5 NWiger 13 Kemilou
& Crous 1h  Zaixe

T Hkam 15 Cuanase
8 Bannge
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