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PREfACE 

The Regional Seas Programme .. as initiated by UNEP in 1914, Since then 
the Governing Council of UN(P has repeatedly endorsed a regional approach 
to the control of marirle pollution and the management of marine and coastal 
resources and has requested the development of regional action plans. 

The Regional Saaa Programme at present includes t~n regions and has 
over i2L co"stal States participating in it. It is conceived as en 
actlon-oriented programme having COnCern not only for the consequences but 
also for the Clluses of environmental degradation and encompassing a 
comprehensive ,,!,prosch to combating environmental .problems tl'1rough the 
marmgl!llent of marine and coastal areas. i:ach re<ji<lnal action plan is 
formulated according to t-he needs of the .... gioo as p"l'Ceived by the 
Governments conoemed. It is designed to link assessment of the quality of 
the Ilarine environment and the causes of ita deteriorBtion with ac'tiviU ... s 
f.or the msnagement and developr"mt of -the Olarina and =astal envi.r.onment. 
fne action plans promote -the parsllel development of c-egional legsl 
agreements and of action_oriented Pt'<l9rarnme aotivities. 

By Decision B8 (V). -C -of Z5 May 1917, -the Governing 'Council of UNEP 
t'-equested the f::KBClJtive Diuotor to inU1a-te the development of an action 
plan for the West and Centrsl Afrkan .k9ion. 

After a preparatocy process, which included a number of e><perts 
meetings, fact finding missions snd in-depth studies on resources and 
environmental tx"Qbkms of the region, .-t.-he Conference of Plenipotentisries 
on Co-operation in the Protection and De"elopment of the Marina and C-oastal 
Erwironment of the West and Central African Region !(Abidjan Hi-D -March 
19"61) adopted: 

the Aotion Plan for the Protection and 
frIvironment and Coa&tal Areas of the \'lest 

Development of the Marine 
snd -Central Afncan Regioni 

the Convention for the Co-operation in the Protection and OeveluP.lent· 
of the Marine and Coastal Environment of the West and Central African 
Region; and 

the Protocol Concerning Co-operstion in Combating Pollution in Cases 
of Emergency. 
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The Governments of the region also eatablished a trust fund to 
the activities called for in the Action Plan. UNEP "as designated 
secretariat of the Action Plan and the Convention. 

support 
as the 

This report was prepared as a 
Acticn Plan for the ~est 

contribution to 
and Central 

the dev .. lopmenl of 
African Region. 

the 
It 

provides an evaluat~on of the present status of monitoring r~ver 

discharges, sediment discharges snd contaminant dischsrges into the West 
and Central African Marine Environm .. nt, a description of the organizational 
set.up regarding water quallty monltoring in countries of the reglon, 
existing problems and recommandations for aclion to improve the situation, 
together with a very preliminary estimate of total water, sediment and 
pollution inputs into the marine environment of the region. 

'-~ Th .. report ia a synthesis of information and data obtained from 
Governmentsl sources, National Committees for the lntewational 
Hydrological Programme and a fact-finding mission l.J1oertaken by t'tlO UNESCO 
con!lultants "ho visitad ten countrie!l in the West and Central African 
Region in Nov"",ber and December 1960. furthermore, in utder to review and 
complete the information snd data collected and to formulate 
reCOllll1eMations for follow-up aotivities, a Meeting bf Experts on River 
Inputs to the West African Region was organized in Dakar. Senegal, 
16·18 December 19811. 

Mr. J_M. Martin, Mr. M. Meybeck and Mr. 
consultants -to UNESCII on this project. 

A, Person served as; 
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I. INTROOOcrION AND OBJECTIVES 

Within the f'remevork of the Action Plan for the Protection and 
Development cf the Marine Environment and COMt!l.l Areas of the West and Central 
African Region (WAF) Unesco has been charged by UNEP {Project FP/0503-79-o8} 
with an evaluation of the present status of regional monitoring of contaminants 
in river waters =0. sediments discharging into the West >lOd C~ntra.l African 
=ine environment fI'0lll the cnastal countries, 

The main obj .. ctives are' 

(i) to assess tt'.e present knovledge on the "ater and sediment 
discharged by major West African rivers to th~ W~"t ",,-0. C~ntral 
African =ioe environment; 

(ii ) 

(iii) 

(iv) 

H. 

to aSSeSS the nature and 'l\lAlltity of chemic!l.l compounds entering 
the West and Central African marine enviromnent through rivers tha.t 
are of conoel'll to h= health and/or to the environment 

to recommend hermonbed methods of analysis of river diSSolved 
and perticuJ.ate pollutants in the region and to as~ist in dev~lop_ 
ing the b""is for vater 'luility control measures in the coastal. 
zone including beeches and productive areas 

to identify institutions, laboratories ana. individual scientists 
actively involved in river studies relevant to the project 
(hydrology, <=hemi~try, sedimentology •• , •• , .• ) 

The internatiOnal context of the 1,111]', in so far as this OOnceI'lls 
ri""r inpUts to the seeS and existing Unesco progr!l.lllllles and Unesco oollaboration 
in joint programmes, is briefly outlined. It ia noted that linkages existed 
b .. tween the va.rious international scientific progr_s fostered by Unesco, 
!I.Od that these are !Ill important ingredient of any suooessfUl ImJJ.ti_discipllnary 
progrmmne. 

a. InternatiooeJ. HYdrological Progl"amme (IH?) 

The IHP is one of Unesco's international scientific progre.nnnes, 
with the objectives of contributing to a better knovleilge of the hydrological 
system, and to the application of this knovledge to the ra.tional Use and 
lIII!.Ila.gement of the earth's water reSOurC .. S, Educational training is an • 
i::oportant component of the lJIP, covering the "hole gamit of speeialization~ 
in the '"eter seiene"s, as Yell as promotion Of educetion and training at 
technician, undergra.dua.te and post_graduate levels. Aasistlmce to Member 
states in the de<te1opme.nt of infrsatructures in the sphere of water reSOlITCeS, 
with e view to developing their ca.pacity to e';aluate their "ater resOurces and 
to manag" them scientifically is also an obj"ctive r>f Unesco's activities in 
th .. vater seiene .. s field, 

The study of the influence 0:: man's a.~tivities on th~ hydrological 
cycle has forme.d an important part o? the IRP. Other IHP proj~cts have 



~~-- -----~,-

A second phase (~98~-~983) ct: the IHP ia in progress. One of the 
projects deals 'With the processes of vater erosion and sedimentation in river 
basins, &ld the calculation 'of solid !IIll.tter parameters, including the use of 
regional ph7sical-geographical parameters, &ld the compilation of: global sediment 
yield data. Another project cOncerns the methods for determining the balances 
of chemical substances in ri,-ers and athe" ""ter hodies, a5 vell ",5 coastal 
zones of: the BeBS. 

An important continuing IEP activity is the pub~ication of ~Discharge 
of Selected Rivers of the Wo>"ld", v~ch is a c"mpilation of monthly runoff 
date for more then 200 streMl-gauging sites thoughOllt the wor~d. 

National Committe,",s for the DIP e"ist in practically each of the Africa;,. 
Member stat'"'s ... s well ... e in """'Y countries. The Unesco Regional Office for 
Science end Technology for Afric ... ia deVeloping regional l'rogr=es in the field 
of scientific hydrology, in particular trelning activities, end a Regiona.l 
HYdro~ogist has been appointed to promote this co-operation and participation 
in the ll!P. 

h. Man and the Biosphe .... (MAIl) Programme 

The MAB progl'8.!lliiIe comprises 14 m.ajor themes or projects. SeveraJ. of 
~-the MAR projech have relevance to the study of river inputs to the seas. but 

the principal features of MAB are its integrati7e focus and its stress on multi­
discipl.inary studies. 

Active MAll Na.tional Committees exist in most o~ the African Member 
State", 6.011 these Committees coordinate national research and training progt"Mllltes 
as vel.1 as organize regional activities. 

c. roc 

The Inte=lrtional Ocee.nographic Commission (IOC) and the Division o~ 
Marine Science" of Unesco are the vehicles ~or region ... l activities, .hich encomp~s 
physical ocesnography, marin" and coastal biology &ld pollution, and tnarine 
geo~ogy and geophysics activities. 

d. WOEHl, GEMS-Water and RIOS 

River input of substances (both diSSOlved and particulate) to the oceans 
ha.s been reeognized as one of the major interactions bet"",en industrialized 
society and the oceans. The assessment of the of rivers to the Ocean~ 
has been undertaken by Unesco at tva At the g~obal level, 
" of "",jor has been cOllPiled, ·.rith the 

support project provid,",,, a first list 
discharge. Provisiona1 data 

OCeans h"ve a1so been o~iled, 
liorth America. WId Japan. 

the Syste!ll vater component 
" UNEF and WEO, tInesco WId 'rIMO -

data of .ater for major rivers near their wouths, 
as "el.1 as fur passing though cities and for lakes and groundwater. 
Unesco is col~abcrating .~th TINE? and in the training of specia1ists .ho 
llill participate in the GEMS-Water project, as "el.1 as its wider role in the 

-~, - . .' 
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Of a llnesco/SCOR wcrkshop t.eld at Melreux, Belgium, in 1976 have been published 
by Unesco under the title "Biogeochem:.stry of ;:s"'uari::le Sediments", 1978. Tl"..e 
proceedings of " "orkstop held in Rome in April 1979 in the framework of FIOS 
are pre~ent.ly being eCited by the Se~re" .. ria':; of the Intergovernmental Oce=cgraphic 
Commission (IOC) fcr publication; t:~ey..-ill give infnrtnation nn river composition, 
processes "ffectin,; tr.is composition during estuarine miring, the r~sulting 
nux to the Oce".,,~ and the innuence of man's activities on tbese c:~,,-ra.cteri.tiC$. 

On the regiooal scale, Uoesco has condu~ted projects witbin the 
general fr""",work of the UNEI' ~egional Sea.s Programme. Foll<J\ring on frrun the 
pilot Mediterranean projects, tva projects - MED IX and MED X - .o.llo" I<n a.ccurate 
assessment of the ma.SS balaoce of w"ter discharged to the :~edit~rraoe>U1 and a 
first assessDtent of the dissolved :;>ollutant discharge (~ X~. ~'!ED ~X str"'sses 
the importance of particulate matter as the carrier cf most hea.vy Dtetal and 
orBanic poll\rtants, and Froride" the first data on "articulate matter cornpositio" 
in that region. Afte, tha~ ''''13 completed the preliminary project "Ri-.;er 
Inputs to the South-:;:as-;; A"i= Seas". 

~e e~erience acquired during these projects hM provided a sowd 
ba.sis for the pls.nninl aod execution of a preliminary project "River Inputs 
to the West and Central Africao &"s". During this project, have ",een ide!ltified, 
together with tCle status of" tnOnitoriog of water ,<uality pare.meters included in 
the "Black list", "Grey list" and a n:iscellaneous li~t of de",e:nninants. A 
preliminary cataloi!U" of major rivers discharging to the West aod 8entral Afo.-ican 
sea. and com.pilation Of "ater quality data for ",a.jor rh"er" have been prepared. 

III. IJ.!PLID!ENT.llTION OF THE PROJECT 

L Iotroduction 

III- order tc fUlfil the objectives defined in paragraph 1, the follO"lling 
action has been taken by tl:e Secretariat: 

(il establishing cont"cts ·,rith institutions, laboratories and individual 
scientist" actively invol"ed in ri-.;er stue..ies; 

(ii) collection ot: all availa.ble d .. -:;" and reports on river "ater quality and 
river discharges inclutt:ng hydrological y-earbooks, reports, scientific 
puolication, _P" .. "; 

(iii) identification of the major problems encou.,tered ir. the field of "ater 
quality IIIOnitoring and of river pollution "l;"tement; 

(ivl identification of countries' experts whe ~ocld attenil .. Consultation of 
Experts on the River l:!puts to the West and Central African Seas to b~ 
held prior tc the Intergovernment.o.l If.eeting of Exp .. rts to re·new the 
Draft Ac"'::ion :;>1= for the WAF; 

(v) S)'Uthesis of "vailable data and first assessment of ~i-;'-er discharge to 
West and Gentral African SeM; 

(vi) Organizing of eo Expert Consultation on R~ver Ioput to the west and 
Centr.o.l African Seas in Dake.r, Senegal, in December 1980. 
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2. Present Status of Na.tional Monitoring of Waters 

2 .1 SENEGA!. 

2.1.1. status of Monitoring 

2.1.1.1 EnvironmentaJ. Protection 

A 'Plan tor envir01lll1ental protection is under study. A n!rtional 
a,genr.y for the protection of waters wi th the e.itn or controlling indus"::riaJ. 
discharges to rivers and ground water will be esta.blished. A study of 
enviro!llll>!nteJ. protection ~riteri .. to be adopted by industrial pls.nte ia 
being conducted by" the Nationel Company for Development Studies (Soci&tli 
NationaJ.e pOUT 1 'Etude du Dliveloppement, SONED). 

MOreover, Senegal has implemented n coordination system betveen 
the Na.vy and tru. Airforee in order to control the llIB.I'ine coe.staJ. wet":,,,. 
Ships discharging into coastal ~ters are located by aircraft which wa.rn the 
navy for an in-situ intervention. 

2.1.1.2 Yater Discharges 

The Directorate of Water Resources (DR-Direction de ~,'Hydrauli\Lue) 
is in cnarge or the river g!l.uging st!l.tiros of Senegal. It is assisted by a. 
loIMO mission anc!produces hydro~ogical yearbooks. A1~ the Senegal rivers are 
monitored for river discharge. 

The French Overseas Of rice ror Science and Techno~ogy (ORSTOM)~ 
Hy<h'o1.-ogical Department, also measure .. river discharge in a limited number 
of stations, eSpec"iall.y on the Seneg!i.l river. 

2.1..1..3 Solid Matter Transport 

As far as is known. solid matter transport is only mea~ed by ORSTOM 
on the SenegliJ. river. llo"wever, these stuilles are only preliminary. It has 
not been :possible to check with the Office for the Deve1"P"""nt of the Senegal 
river basin (Office de Mise en Valeur du Senegal (OMVS)) vhether other 
organizations are also concerned ·.rith the problem. 

2.1.1.4 Water Quality 

So t!l.r then is no systematic survey of river vater qua.lity but 
a limited number of studies are performed by various organizations' 

SONEES (Societe nationale d'exploita.tion des ea.= du Senega.l/Senegal 
NationeJ. Company for the exploit!l.ti"'ll of 'lister) controls the 'lua.lityof 
drinking water, especieJ..ly in Dake.r (CentreJ. La.boratory) and St. L¢uis-. 
Dakar drinking v&ter is partly provided by the 1.o.ke Of Guiers .... hich 
is fe'd by SenegeJ. river flood ... atars, and the Cap Vert ground vaters. 

OR$TOM (Herin Center) ha.s en"erea upon an intensive study of the Senegal 
river wat~r chemistry. The ~im or this study is basically tha geo-
~"~~';Ml ~~oo_"n'n_~Q ~"+h'~ _".~_ ..... ~ , .... "n '-_ .. __ ,"~,_"" +_ 
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The Geological Labora.tory of Dska.r UniTer~ity is carryiIlg out ground 
water ~ual.ity :>tudl.es e.nd a special study on fluorides is beingpa-formed 
by Mr. Travai. 

The Environmental Sciences lusti tute (D.rra.r Universi t~t) is said to ba.ve 
entered upOn limnologicaJ. studies of the lake of Guien. 

2.1.2 Major ConcluaiollB 

So fa.r there is no regUla.r monitoring net-work of surface waters but 
the e.nalytical and technical skill exista, especially at the Directorate 
for llater Resources, SOITE:m end ORSTOM. SOllERS B.lld ORSTOM.,.!lann labor!l.tories 
are fairl:r vell e~uipped ll'ith various lSJqJ;Js for a.tomic absoryti(>D spectrometry 
'00 meaSure the black and grey list of parameten pre'liously defined within 
illIE!' progr8Illllles. 

Analysis are perforllled on request. A lIIObile laboratory for field 
e.nAlyses aa veil ,.;, sampliIlg stations (Senegal river el:c1uded) is no-.. 
avaiJ....ble. 

On the whole, then! is nO global. study of the aquatic and terrestrial 
envirolll!lent . 

Tl:e major rivers in Senegal and Gambia -which sho'lJ.d be t!!ken into 
ao=t in the Regional Seas Programme a.re obviously the' Senegal and Gambia 
ri ..... rs. The measuring stations are to be situated sufficiently far inland 
to avoid the q'.Ia.l.ity of the parameters being influenced by sea water intrusion 

2.2 GAMllIA 

2.2.1 Status of Monitoring 

HydrometeorologicaJ. activities a.re aoirried out by the Water Resources 
Department. Salinity and discharge Yere monitored during a Ul'IDP project 
stu~ng salt intrust ion - U9'T5}. Actua.ll:r a laboratory ensts whioh is not 
operational due to lack of personnel, Chemicals and equipment. The major 
Causes of' pollution are: t'ertilize:rs, pe:>tiaides, domestic sewage and 
wastes from .. bre_ry in Banjul.. 

2.2.2 Future Plans 

Gambia is plancing'to establiSh an environmental. agen<:y. It plMa 
to analyse and lI1Onitor the OEMS-Water basic d.!!te:nninants in the Gambia River. 
MicrobiologicaJ. ana.lysi~ at' potable vater of Banjul is also foreeee,,- to start 
in Ja.nua.ry 1961. There is e.n urgent need for trained personnel and adequate 
equipment. 

2.3 LIEERlA 

2.3.1 state of River Monitoring 

In Liberia, the Liberian !lyclrologicaJ. Service is part of the Ministry 
of Landa and Mines and has a lIt9.!ldate to carry out atudies relating to water 
resources develptlment. There a.re ""veral agencies doing va.rious wot'k within 
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2.3.1.1 Li'luid Discharge" 

The Hydrological Service has 35 gauging stations of which 18 are 
equil'[led with autonatic water 1el'e1 recorders. Personnel (hydrologists) 
visit these stations perio<tical.ly to make discharge :neasurements. 

2.3.1.2 Sol~d Discharges and Water Qpality 

During the visit of hydrologists to the ga.ugine ~ta.7ions s"-npI,," "r" 
collected and anall'sed in !~onrovia for Zn, Fe, Nitra.te, CU, Ph, T\,rbidity. 
Ha1'dness Lea ~nd Mg) acidity, Blcaliruty, elect1"ic conductivity, pH, Cr, 
F. 804 and colour. 

2.3.2 Major Conclusions and Problems 

Pollution in Liberia is ma.inJ.y caused by Iron and Mining Companies. 
Various companie. in the process of ert,.Elction, dump overburliens end other 
weste materialS on the ~untain slopes and other oonvenient areas from where 
they find ready access to the nearby streams and ri ... ers throug!! I'1JIloff during 
heavy t=piceJ. rains. 

AJ.so sOllie othe:r-- cOlIIPanies such a~ tr.e rubber cOlIIPanie" discha:rge 
their effluents directly into t:oe natural river system or OCean body. 

Apart fron the liIOuitoring of the rivers which 11ave "el'u polluted 
by the mining cOillpanies (St. John, Yah), the Liberian JQ-drologi~ Se>"Vice 
tries to lIIOnitor lIl1I.nY other-rivet·s and creek~ tor a.griculture, drinking and 
city vater supply and other development purposes depending On the avai~abi1ity 
of resources and equipment. As the service does not have the resourCeS to 
monitor all the rivers, it makes the mining and other cornpanie6 monitor the 
mines and creeks s,round them and. f'orward a lIIOnthl:r report to the service. 

The SeVen main rivers to be included in the 'rIA'? progI'_ are: Mana, 
~ff'a, St. Paul, St. John, Cestos, Senghuen, C ..... ell... The ~o ri ... er has been 
the object of a study ce.rried out by the Meno River Ba.sin organization (EYdro­
po..-er project). 

2 . 4 IVORY COAST 

2.4.1 state of' River M:>W.torir_g 

2.4.2.1 Liquid. Discharges 

The IOOnitoring of the hydro~agicaJ. network is ensured by the CentraJ. 
Directorate for Yater Resources (Direction Centrale de l'Eydraulique (DCR)) of 
the Ministry of Public Works, Transport, Building and To"on Planning - and in 
-particular by the Division of Surf'e.ce '.'o;1;er Resow-ces directed by Mr. Bourges. 
The.se d!l.ta =e managed by ),1-". Remana, chier hydrologist of t!1e DCE directed by 
Jd-". Camerlo. 

The wole of the network including 103 li:nnimetric stations i9 
divided into three regions comprising h'o hydrological. monitoring brigades 
each. Information is obtained continuously from twenty stations equipped 
with limnigraphs. 
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This :tet-oork, perfectly ope"a.tional in 1980, should be brought 
to 170 staLiotls (t'lat is 15 supple"",ntat"Y st"tilOll8 for each briga.de), half of 
which coul:! oe "quipped with Emnigr"ph5 within the next two ye"r9. 

:;'01' several decades, tbis a.dministra.tion 11,," been r~g.J.larl)' 9ublishing 
the data obtai"",i in hydrological yearb<>Gk3. 

At present. ther~ is nO progr~e o~ regular acquiaition of data 
concerning solid discharges ilJ Ivory Coast. liO"","""r. certain loe.'!.l studies 
p,..,,"ent i:ltaresti[lg results, suc,_ as the IIlOtlograph, carried out 00 the white 
Banda.ma and its ai'f1uents by Hr. Camus in 1972, or ~he publi;oation of " 
gene"al. study in 19'n: "the natural e"v~rollJlle!l~ of the lv,,"'l Coast" (rcemoire 
mSTOM No. 50). 

Furth"""""", the starf training project of the DeH shOlLld bring 
about thf! daily sampling of solid discha.:-ges for every station of the 
monitoring net".rork fre", 1981 onys-rds. 

2.4.1.3 Water Quality 

Seventl orgro:tiz~tions have plans for 
carry out certain activities in "his field. 

Yater quality 
They are: 

studies a:ld 

the Directnrate nf Tlrain"ge .md Sro:titation 
the Centre of Oceanographic Research 
the Directorate of IndustriAl Enviranment 
the ORS~M Cen'tre of Adiopo-Doume 

These organisIIlJl have their own analytical eQuipment a.da.pted to theit 
specific p£obleIIlJl, and the whole list of par"""'ter~ selected for the lrAF P:-ogr""""" 
can be analysed in the countT)'. 

An institute for the a.na.lysis of drinking ..... ter supply ":I'd "nother 
one for ,.."st" .. ater analysis =" also located in Abidjan. 

A oertain number of data on the Banda.-w. river and rain """er hav" 
been published. 

2.4.2 Major Concluainns and Prohlems 

The services in charge of the hydrolcgical netvork a"e develo!'iog 
a project for autOIIlAtic hydrological monitoring with "o",puterization of 
data located in tl:e country. This project is under the super-ns~on of" the 
Central Directorate foo- w .. ter Resources. Part of the project deals with the 
trai"ing of technicians, t~e other part COLcernS the harmooization of the 
existing compute, centr~ ·.nth the stor"ge ""d treab:tent of hydrological data. 

Presently, tile training of hydrologists is perfonr.ed within the 
frruneYork of va!,j.ous :onventions betweer: the a.dnin~str,,;'Oion ani ORSTOM. 
As an eX""'P1e, the hydrological moni!.orinl is conducted ':J," hydrologist9 
trained by ORSTOM e.:od affected to the Central Directorate ~or Water Resources. 
Sini.:"arly, ~.his "ersonnel is alsa resl'<Jnsi'ole for tlle tl-ailli:lg of ~taf:r wemlle~s 
'n~ t,"~lln,.,'i"ns for th~ Surface '.ater Resources ::Ji·,i"lon. Fer the last 



- 8 -

The c,,_ordination o~ the var~OUS bodies involved in _tel.' 'llmlity 
is not yet a~hieved. 

Basi~ research, previously conduct"" by ORSTOM, "a.s stopped a reY 
years !!.go, oriD.g to the priority gi'1en to intensive agricu.:ture an!! t"'1" 
food industry. The situation i ... now changing o.o,i the goverrul'_ent IlRs 
decided to develop once again tbis ki,..d of research by ORS:OM ""a its " .. levant 
bodies. 

2.5 GKANA 

2.5.1 Sta.t~ of River MonitQring 

2.5.1.1 Wa.ter WId sediment Discharge 

The regular river discharge monitoring (includi~g sediment) ia 
reiIJ.ized by the Architect.ure.J. eJld Engine=ing Services Cory. (AESC), .. 
rtate agency which bas replaced the Public Works Department. Water Yearbooks 
Of Ghana are regUlarly published by 10his agency. 

The Water Resources Research Unit (WRRU) of the Council 1'or Scieutific 
!Wd. Induatri'll Re~e"rch (eSIR) has car"ied c'-'.t specific river surveys, including 

_ ctischlU"g .. tneesuremeIlts, ...-hiel:. lU"e round in CSIIl reports. 

A regular water quality monitoring e%ists for the Vo~ta river On 
II<" stations located On tWO major reservoirs: u .. strewn of Akosombo dam. (Volta Lake) 

and !('pons dam. Thee .. statiOIls are sur..!!jfed by the Volta Lake Ilesesr~h Institute 
of the University ot Ghaca. 

rIle WRRU ~arried out intensive a.ne.1;-i:ice.1 work on 60!ll!! rivers, such 
as the Denau (study "omp.letedl elld the ?ra river (ongoing study). The 
ps.rametera analysed are the major e~ements, tbe nutrients and Sa:Ie "",tala. 
The 'i/RRIJ laboratory is ",,11 equipped with an atomic absorption spectrclmeter 
and a spectrophotometer. 

The Institute of Aquatic Biology ot the CSIIl is in charg.. ot tt.e 
pollution SUl"VSys on the rivers of Ghana, but detailed intDrmation is 
~acking on this ac"::ivity. 

The Env-i.ronmental. Protection COl.l.llciJ. of GhBlla is in charge of 
coordinating the various activities in euvirclnmental studies. 

2.5.2 Major ConClusions _ state of Monitoring 

-"" 
GHana has been studying river hydrology and river quality tor m~ 

years and numerous administrations are ectively invol'red ~n this field. 
The ane.J.;yticaJ. potential is high and there are at least three laboratories 
well-equipl'e:i tor ...-ater quality =elysis. 

The major sources at pollution to Ghanaian rivers corne from mining 
(gold, manganese Illld diamonds), ti!llb~r, rubber and agro_b aSe indt\.5'tries. 
T ___ ''' __ ' '" • 
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African region. December 198C, Il.g?eed that the following riv .. rs should be 
monitored e.t the stat~ons indicated belo,"' 

River Stacoions 

Tano no ..tat ion yet 

Pra Dabo..,.e and Kanongo 

Vol.t.. Kpong a.nd Ada 

Ankobre. Dolllinase :;.nd Ankwaso 

Denau Weije. and A~uboi 

li;y-ensu Ocllereku 

It IIr,,~t be noted that t:te river Of in is not reported in the '" 
above list. This river h ... t:ributary of the Pre riYer and receives !:luch 
effluent from mining industries. 

Tlie river Tano :'or= Part at' th" boundary between Ghana (Lnd the 
Ivory Coast. This rher has not been ~tudied in the pa~t because of the 
la"k of industries and poor acc,",ssibillty in the are.... T;rn stati<>ue will, 
h01<"E!ver, b" selected for the WAF RegiO!l~ SeM Progr&n-'Ile. 

Effiue::lts froltI. the !frmongO gold mines in the "'shanti region enter 
tb. river Pra by we:y of the river Ofin. 

At present, the \fat",r Resources Research Unit is in the process 
of mounting a major ... ater 'luality study of this river in connection oith 
salt-vater intl'"llsion problems encOWltered on the river at Da.boasi. 
Dischargoo meaSUl'"ements are a.vaila.ble for this rJ.ver. 30= sediment di.'charg" 
data. are a.vailable for this riVeT at Beposo. 

The Vol.ta river ha.s been ext"nsively studied. 
required are a.vaila.ble. 

~klst of "he data 

Discllarge measurements are a"a.ila.ble for the river Aukobr .. as "ell. 
all sCllle sediment Load discharge. data. Tlris ri.-er .!rains the: i:nportant gol<'.. 
mining areaa of Takwa. and Frestea. A manganese mni"g industry at Ksuta 
also discharges to a tributary of the Ankobra.. :?ollution indices lIICuitored 
are cyanide, BOD a.t zroc and DC. 

Mo~t of the pollution in the river Densu basin is due to high 
popuJ."tion density. River discl,arge me"surementa, "" "ell as water '!=lity 
mea.surements ruwe been me.de, a.nd a.lso some sediment discharge J:lea.su.rements. 

No water quality studies b"ve yet been made on the lI.y""sU ri"er; 
hoveyer, discharg<> meaeurements have bee,-, made overtheyears. 

The rh-ers to be mc;nit.ored in the Regional Seas Programme (Illest and 
-_ •• ~-~-_\ --~. -,---- ,,-, ... - ~ ___ ~+~~~m n1' ,." .. T<n"~,," ,,""'. river !ano, Pra., 
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"at,ers. 

2.6 TOGO 

2.6.1 Preaeut Status of River Mar-itorin., 

2.6.1.1 River Discharge 

~., n"tion:li network for hydrologico.1. mcnitcring is partly taken 
Care of by th~ flylrologico.1. lCivision of tbe l'.yd!.-aulic Direotrn'ate (II-inistry of 
Hines, H;rdraulic Resources and Public ,Iorks 1, and the other b~f by OPSTOM. 
Both these organhations haye p\1blish~d y-~arbooks (t·.l0 volume" of data before 
1971 pu'tl1is~ed in December 1973 =d June 1974, a ~econd iseue 0-: dato. for 
1971-l979 may be published in 1981). Data exchange Let""en the H;rdrologiclL1 
Division and ORS'rQM is permaned. There is a joi,rt documen';ation Cer:tre. 
Finally-, local studies on tbe Mono river 1",a,ain ·~ich borders Benin &nd Togo 
bave been performed by the two countries in COllaboration with tbe support 
or various international consultants and OF$TOM. 

Mr. K"takotl, technical secretary- of the International liydrolog;cal 
?rogrannne fer Togo, elsa ce,,-lora1i~es dat.a ror the International Drinking 
Water Supply and $anita'oion De"ade. The dirrerent technological comwittees 
cOncerned are' 

the MeteoroJ,ogical Service of the Ministry of Transport 
the Naticnal Bure~u of Mining Rasearnh (Bureau Nationa.J.e d~ Recherches 
Minieres.(ENRM» and the Hydrologicel Section of Mr. D'Allneidll. 
the Directorate of Rural Engine" .. ing to which Mr. Katekou belongs 
the Dlrect01'ate for Sa:.itatior:. directed by Mr. Nenenen/; from the l~inistrl'" 
of Health 

2.6.1.2 Solid Diacharges 

Solid discharge" have Ouly- been meas"xed in the rrmevork of loc:o.l 
studies _de by foreign con:aultants a:ld by OR81'OM, nota.bly Mr. Co1omeni'. 
publications. 

2.6.1.3 Wat~r ~ty 

As for the solid discharges, the only availaole daia cor-esponds to 
local studies SUch as those carried out by V.I". Colomba"i fTIlm 1965 to 1967. 

Measurements of physical parameters, temperature and conductivity 
are sorreti!lles carried out. ChemiCM data are r"",ly a", .. :'1$.b1... Ho ..... ver, 
in the frBJll.evork of the stud;{ "Knowledge of the natural environl!lent of LlIke 
Togo" being "...,.ried out by Mr. Millet (CR$TOM) under the di,.",ction of Mr. K~akou, 
a progr!3Jllllle of cl1emiclll ana..lysis is foreseen. Hydro-biologicel anlllyses . 
are to be made by Mr. Nenonene's services. 

2.6.2 Major Conclllsions alle Problems 

The state 0;' 
n,.. t.h .. 

the existing hydrological monitoring net~k 
M.h .... h"nrl. the develaoment of 9,n EllllllytlCal 

is very 
follo"-
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It '/",o\lld be mentioned here that an im:portaf'lt factory of phosphat" 
.,.":tr,,ci;ion is situated near th .. coast. Its irnract "n m ... dn" environme"t 
",ould be pa..-Lic1Ll!ll"1y studied. 

P"oJ'osed .... jor rivers to be mor.ito,.ed within the WA." pr<>gr"-TllTlle 
are the Haho and the Mo"o, this last one heing the borderline .-ith Benin. 

2.7.1 General PreseDtation 

Over an !ll"~'" of nearly 13:<',600 km
2 , the Popular 3 .. public of 

Benin presents an appreoiable hydrological net"ork, including' 

t!le river "'~ [:"hich " shared by th~ Republic or Togo) 

"'" river Oueme ,,- river CouUo 
<h_ river "'" <h_ r~ver Niger (witl". its affluents Mekrou, AliboN and Sota) 

2.7.2 state or River Monitoring 

2.7.2.1 Liquid Disoharges 

The monitoring of river gauging network .""-'1 carned out by CRSTOM 
(until r.,ceIl.tly) Wld especially by the Dil::ector"te for- Hydraulic Reaourcee. 
Th .. me"auremrmte are report"d reg\!l.arly Wld c-:>natWltly IIp-dated. 

2.7.2.2 Solid Di5charg"s 

Some lOCal. studies !ll"~ of reaJ. interest, especiaJ.ly those 
relating to erosion problelllll in river basins or in areas mechWlicEiJ.ly 
cleared. But, it Seema that no cOJ:l.prehensi"" national. survey has be"n 
undertaken in this field. Very serious pl=6 are un_erway for tee ssid 
studies. 

2.7.2.3 ;,'ater "uaJ.ity 

Here, as in the cas .. 
Ye:r,{ important h"" been done. 
in the fields or) 

or the stu~es of solid disccarges, nothing 
Analyses are made regularly, especially 

-.... ter quaJ.ity ,,, irrig"tion 
wat"r quality ,,, pisciculture 
vater 'lUAlity '0" h1lJllall conswnption 
.... ter quaJ. ity of Lake Kokoue, Laguna of Porto-Novo and 
vaters of' the 101< grouuJ. of Cot.onou. 

The various projeets and st"dies (csrri~d out or to b~ carried out) 
on water qtU>.lity are th~ responsibility of: 

the Directorate fo,. W"i;~r Resourr.es 
the Water and Electricity Co~"uy of' Mniu (Saoi~t€ Beninoise 
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the UNDF/FAO Agropedology Project 
tfie National University of B~lin ('JNB) 
ORSTOM 
t:'e Directorate of Rural Engine"ring (Dire~tion du Gel:ie rural (DGR)) 

The l"bor"i;orie~ of the Direc-;'o,.at", for W"ter Rescurces of the SBEE, 
cf UNB EIIId more especiaJ.ly the one for the Agroped(")lcgy Prcject, "re equipped 
to deal. with such (.11alyse., but it "ill b", necessary to assist them teahnicall:r 
wd to reinforce st"ff EIIId e«.uipm.ent. 

2. T. 3 Major Cor.elusions =d Froblems 

The existi~ network of discharge monitoring is more Cr le.5 
f'un~ioning. This network is insufficient and it ,",,,uld be deair"ble to 
enend it 50 as to allOW' " better appreciation of the p:rol,lema. 

The laboratories for water quality anal.ysis are apprcpri,,~e, 
especially the OIIe for the UNDP/F'AO Agropedology Project which has just 
been eq-.il.pped with lUI atomic a1.>so~t:'on spectro-photOIlleter, but determination 
of some specific constituents such as pes~ieides will be diffioult. Presently 
these products do nc,"t cause any problem, but in years to come tI'_eir utili~ation 
will be :no"" generalized and it wi~l be oecess!I.r'Y to master their analysis. 

The problem of the :pollution ot: ~he co<>stal waten of' ll<$nin by 
p~6phates from Togo and oil from ships is getting more threatening and 
causes great deJnage to the marine biotio resourceS. 

2.8 NIGERIA 

2.8.1 state of River Monitoring 

2.8.1.1 River Jischarge Monitoring 

The Federal Department o~ Water Resources is the eoornnating 
organism in charge of collecting hydr;)logieal data, ~ue to the federal 
status of Nigeria, the river gaugiZlg work is sometimes realized by otber 
admill.istrations' such es Ogun St"te, .070 State or the InJ.u.d Water ways 
lle»artment in charge of' river navigation, !'artioularly !or the Niger itself. 

The Federal D~partment of Water Resources is presently pub~ishing 
its first Hydrological Yearbook for the yM:r 1978/79, EO' .. ever, a certain 
aJIIOuct of' information found in this Yearbook concerns only the ""ter levels 
and not the water di5charges needed ror the West Afdo,,"'1 a.ud the GDIS-Water 
ProgrSlllllle. 

The Niger river, ..mich ha~ th" gl'""test disaharge apart frC'm the 
Z"ire d .. -er ~n the West African region, is regul.a:rly gauged, and vater 
discharges are 6v"ilab1e. 

2.8.1.2 Water Quality Mcni'Ooring 

There is no naticn_wide "a.t~r quality mo"itcr'ilOg at the, present 
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2. 9 CAMEROON 

2.9.1 Pre~ent Status of River Monitoring 

2.9.1.1 Water Discharge 

The bydrologiceJ. section from the I.R.G.V.. (Ir.~titut de Reche::-che 
Geologi'lue et Mi<li~reJGeology and Mining Re2earch In~titute) of the DGR8T 
(Directioll giSniheJ.e de :la Recherche Scielltifique et Technique/GellereJ. 
Directora.te for Scientific and '2echnological Researcl:l is responsible for the 
river gauging operations. ~i3 gauging network has been established by 
ORSTOM. This network is operational (71 limnimetric stations including 
8 lillI!l.igraphic stations). ALmost 65% of th", CameroOll area is presently 
monitored. Numerous detai:ed monogra.phs have "een performed on river basin2 
by OHSTOM scientists. Among others, ene can quote the Nyong and coa.rtal 
rivera, Senaga and Bamileke country studiea. 

2.9.:l Solid Discharges 

the rrBlIltlwork of 
'C'hese Btudie~ 
com];lared to the 

So:lid Discharges were mea.sured same years ago in 
regionaJ. mo!l.ogra];lhing (e, g. Bamillikli ];Ilatform) by ORSTOM. 
are <lOW com];I:leted, they have shO"Wll. high soJ.id discharges as 
West and Central African average. 

2.9.1.3 Water QuaJ.ity 

A water 'I.uality yearbook from South Cameroon has been edited by 
ONAI!EST (nov DGRST) and ORSTOM under the direction of Mr. Naah and Mr. Olivry. 
Now, due to the re-orga.nizatio<l of DGRST, the :laboratories are not operating 
fur a 1_2 year period. 

other orgaIlizations such as the Sub-Directorate for Sanita.tion of 
the HesJ.th Ministry do have the aIla.l.yticsJ. facilities but are not pnsently 
deeJ.ing with river wa.ter 'I.ua.l.ity. The SUb-Directorate for Yater ""d Sa.nitatio<l 
of the Ministry o:t Mines and Energy controls drinking a.nd .... aste vaters in cities. 
It makes some inspection~ (vhich are considered insuff~cient) or polluting 
industrisJ. activities. The National Univer~ity is conducti<lg various research 

: I projects on ...... t= 'I.us1ity. There is "project on the establi .. hment or lUI 
i<lstitute for vater quality a.nd. coastal rescurces. Moreover, a laboratory 
for the control. of dxinking and. vast" vaters is foreseen. This laboratory 
vould also control the 'I.ueJ.ity of petroleum ];Iroducts but this latt"r activity 
is not primarily concerned with "nvironmental protection. T'::te;tAB (Man and. 
the Biosphere) permanent secretariat coordinates the environmental activitiei 
!IlIlong the various a.dlniniatrations. 

2.9.2 Major Conclusions and Prcblems 

The river .... ater discharge netw(",rk has been operating on a regUlar 
basis for severa.! years. On the other h!lllc., the river vater 'I.ueJ.ity netvork 
..ru.ch was ""rking SOlIle years ago (general hYdrochemical ];IarBlIltlters, m"Jor 
elements, Fe, Mo, AJ.) is presently U!J.der re-organization. 

Similarly, to rn:her '""st African coastal stat"s, the na ... ing of 
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<lue.lity, especie.lly by trapping sediments, which can absorb pollutants. 
Intensive agricultural development (e.g. sugar cane) may alter the water 
<luaJ.ity in ~uch a ma.nner that fish mortality is sometimes obse~d 
(Mbanjok ar~a). Point sources of organic pollution such as the Edea. 
paper factory must also be mentioned. 

Major rivers proposed to be monitored "'-thin the WAF programme 
are; Nkam, S.maga, lIyong, Ntem and Moun~. 

2.10 GABON 

2.10.1 Present Status of River lI'.onitoring 

2.10.1.1 Water Discharge 

Until 1977 the river g .. ugiug sta:tion netw<lrk WM taken c=e of by 
ORSTOM Which routinely publiShed bydrologice.l,yearbooks until 1979. 
Since 1978, this monitoring network has heen integr .. ted within the CENAREST 
(Centre National de la. ReCherche Scientitique et Technique/NatiOlial Centre 
for Scientific and Technological Research) within the framework of the Bection 
for hydrological studies IIlId research., This section has also performed 
lIlOIIographic studies such!l.!l that on thE! Ogoone river (in presa). 

2.10.1.2 Solid Discharge'il "I 

Presently. there is no regul.ar survey of river solid dischsrges. 
lIowever. some point measur""",}l'ts ha.ve been csrried out in certain specific 
studies. p' 

2.10.1.3 Water Quality 

The CNAR (Centre Na.tional Anti-Pollution/National Anti-POllution 
Centre) Which is under the DGRSEPN (Direction generale de l~ Recherche 
5cientifique de 1 'En:vironnenent et de 1A Protection de la Nature/General 
Di~ctorate for Scientific Research of'the Environment and the-Protection 
of Na.ture) is in charge o~ "ater <luaJ.ity monitoring in Gabon. 

Howe .... r. the CNAR does not ha:ve its Own labor~tory but requests 
the analytical office of the Ministry- of Mines to carry out the analysis. 
The CNAR has recently been created - one of its projects is e.n -inventory 
of polluted sreaa in Gabon and their degree of contamination, this project 
must be achieved in 1981. For the moment. riVe!" .. ater <;i.uality dat-a are 
scanty and there is no regular survey. 

2.10.1.4 Major Conclusions and Problems 

Follov.ing a re-orglllli~ation, the river disoharges monitoring network 
is oparating .nth limited meana and ~he re .. diug of lllnllintetric stations 
is no longer performed. The network re_organization will be completed within 
t ..... years. Mainly for financial reasons, there is preaentl~ no river vater 
qua.lit~ netvork. The major sOurces of agricultural pollution are restricted 
owing t9 agricultural practice.s. The nll.llleroUS oil bore-holes and the refinery 
projects near Port Gentil represent a potential pollution so~ce for coa.stal 
waters. In the whole south area of Oggone and in the ""stern part of" the 
__ •• _~ __ ~ __ T __ ~ ___ < __ ~ L_ ~L ____ , _____ , __ ' _, ___ ,___ _ ___ 0 _________ _ 
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The l'!'O!'osed major ,bers to be InOnitored within the WAF Region.u. 
Seas PTOgI'"","", are the following' &:lmo. Oggone, Nye.r.go. 

2.11 CONGO 

2.11.1 Present Status of ~onitoring 

2.11.1.1 River Dis~harge 

River gauging moni"oring is performed by ORS~OM. 
yearbooks are published. 

2.11.':'.2 Solid !)b"""rges and Water Quality 

._--

So far the north .. "" part of the CongO does oot haole a.""!y significant 
icduBtries and it is suffiCient to control the river solid discharges. Water 
quel.ity vould be 'Worth IIIOnitClring in the Kilrilnu_Niani river '"hioh flows through 
an industrieli~ed ""ea. 

There is e river ga.~ng station upstream of 3ra~~ .. ville. 

AJ.though three laboratories (Mining Serne", Water Department, 
ORSTOM, Public HeaJ.th) are able to analyse most of the GEMS-I·r ... ter determinants, 
no institution is presently invoJ.-ved in a. regular survey of ;mter quality. 

2.11.2 Major Problema 

The .... is a need for qualified l'ersonne1 and additional equiplllent. 
The Congo (Zaire) river, lihich is the bordering ::oiver with the Republic 
of Zaire, might be studied for ""ter and sediment through an intergovernmental 
project with Zaire and the Central African Republic, but BOme diffiCUlties 
have to be solved- before achieving this co-operation. 

2.12 ZAlllE 

2.12.1 PreseIlt Stsi:us of Monitoring 

2.12.1.1 River Discharge 

Hydrological yearbooks on the Zaire nver are ];lUb1ished. 

2.12.1.2 Solid Discharges and Water Quality 

There is no specialized institution in charge of water qua.li""y 
monitoring, buth there is a vater quality laboratory in Kinshasa. Several 
sedimentologicaJ. studies h"ve been conducted, especiaJ.ly by the HydraulicaJ. 
Laboratory of Gergebout (Belgi=) and t'le Central la1;oratory for Hydraulics 
(laboratoire Cente.l d'Hydraulique de Fra.."'l~e (LeHF)). 

2.12.2 Major PTobl .. __ Projects 

A problem of' B!l.!llple conservation exists ",,"ing to, the distance 
bet_en the Kinshasa laboratory ""d the Zaire river lIIOuth (350 1rns), An 
inventory of polluting industries has been established by a UNDP(UNIDO 
consultant survey. The impJ.ementation or a sampling station at the Zaire 
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3. MAJOR OVERALL CONCLUSIONS AND FOLLOW-uP RECOMMllNDATIONS 

3.1 Overall. Findings and ConcJ.=ion. 

The tolJ.owing <:ountri,,~ participated in the study' Senegal, 
~ambia, L~beria, Ivory Coast, Ghana, Togo, 3enin, Rigeri&, Cameroon, Gabon, 
Conga, Ze.ire. 

3.1.1 Present St .. tus of River Monitoring ot Water Sediment 
Discharge and Water ~itl' 

Annex I pI'<lvid!!s a ~ssitication of major rivers of West Africa 
according to drainage area and discharge and AnneA I: a list ot selected 
rivers ~n West Africa indicating for each of the rivers the availability of 
d!!.ta. for water discharge, sediment discharge Md water chemistry. 

The following conclusions Can be dr .. "" from Annex II, of the 
41 identitied rivers for "hioh the status of monitoring is kno=, 28 have 
long se<tuences of river discharg,· data; for 3~ of the h rivera no sediment 
d .. ta are .. vail .. ble. No water chemistry dat& are .. v&il.&ole fcr 30 of the 
~l river •. 

3.1.2 Globe.l. W .. tel' Input from the African Continent to the Gulf 
of Guine .. and Adj!lCent Regions 

The .. vera.ge long-term w .. tel:'-input from rivers to the West African 
seas is around 80,500 cubic meters per second. 

The detail. of the y-earJ..y budget BI'e given in Amle:;.; VI, "hil.e Amlex' III 
provid!!. a" catalogue of river ",ater discbarges by =try 

3.)".3 E!timation of Sedi=nt and PolllAtant Inpuh to the West 
African Seas 

In vie" of the scarcity 0-£ data [see par .. 3.)".1), no reo.sonable 
s.ccurate estima.te can be ma.de of aither tote.l. su"!'endsd sediment input or 
tote.l. poJ.lutWlt input by rivers iuto the W .. st and Centre.l. African envir<mIllent. 
Tbe ds.ta that e.re .. 1I"ail .. ble are given in Ann .. x V for ri.,.e" sedill!eIlt discharges 
and A.nnex IV fol:' river quality, both by country. 

3.1.4 Ifatione.l. Institutions and Labor .. tories unil.ertwng RiYer 
Monitoring and Water Quality Anal;rsis 

A list ot n .. tione.l. institutioos is given in .'\nnex VIII. 

The majority of countries have the minimu.:n equipmen-o for determining 
tund.amente.l. "Oe.rameters of black and grey lists but are facing serious p:Mblell!"o 
nth regard to the ..-",L"tenance of the equipment, shortage of <l.ualitied 
manpower and adeqUAte funds. 

3.2 Recommendations 

~ recommend"tions enumerated her~under were developed by the 
"' .... t.i~" "j" "'.--n~rl.~ nn "Riv~r Tnnut.£ to th .. W .. ~t and C .. ntra.l African M.a.l:'ine 
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(Reo.. 1) 

(Reo.. 2) 

(Reo.. 3) 

(Reo.. 4) 

(Reo.. 5) 

(Ree.. 6) 

(Ree. 7) 

(Reo.. 8) 

(Reo.. 9) 

(Reo.. 10) 

(Reo.. 11) 

(Reo.. 12) 
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3.2.1 Selection of Par~ters 

It i~ recommerJUod that every country select the parameters from 
those .eleoted for the GEMS-Weter Programme and the Regional Sees Programme 
according to. na.tional needs ""d possibilities. 

The parameters most fr,,<pently referred to. are essentially orgam.c 
pollution indices. different ..... tals and pesticides. 

3.2.2 Selection of RiVers 

It i9 recommended to. meaSure in priority the va.ter qUAlity of 
thoee river" for which the discharges a.re k:nown in order to. set up ma"s­
balances of pollutants discharged into. the s .. a". 

It is reco=tellded tl1&t ama.ll rivers which are knQ"\ll1 to. he highly 
polluted are alSo. inc1uded in tile WAJ' progI'OlIlm!!, 

3.2.3 Location of Sampling Sites 

It is recommended th .. t .eter quality I!lld sediI!lent measuring staticns 1: 
set up imwediately upstream of: the ZOlle of' Sea v"ter intt"USion, ta.k.ing into 
account the possibility of' access to the station. 

It is recommended, "hen rivers disc!large to the ~ees through 
co""ttl legoons and these l,,-!!OO!ls are seriously polluted, specitl pilot 
projects should be set up to IItUdy these """as. 

3.:2.4 Samtllillg Fre'l.uencies 

It is ""CO!llll1eIlde<l that the eempling frequeIlcY, for the purpose of 
the WAF programme be at least OIIce a =th. rita higher frequencY during 
the flood se .. son in ];)articul.= for the determination of particulate pollut.ants. 

It ie recOIIIlll<!!nded that for the near future the sempling fr"'l.uency 
be dependent on acce~sibility of the messuring stlltion, the prevailing 
difficulties in analysing given par""",ters and national priorities. 

3.2.5 Water Q;u.oJ.ity J\nsJ.ysis 

It is recommended that each institution continu ... in principle, 
to u.se the !I1ethod they ere familier with as r"g"rds pre-treatl!len"!;. treatment 
and aneJ.ysis. 

It is recommende<l to standardi", .. the method for the pre-treatl:l<mt 
ot semples: tor "=1,,, filtering ray vater through 0.4\1 por .. dze r::..!.ters. 

It is recommended to undertake"" iutercOlllParison e",erene 
p"",,,vide standa.rde to 1aooratories in the region. 

It is recommended that wster ql1l!.lity analysis be accom:;>anied oy 
the determination of pollutant. in liYing organisms used for food Or ot.her 
organis"", that can be ""ed as pollution indicators. 



(Ree. 13) 

(Rec. 14) 

- 19 -

3.2.6 Financial Aid 

It i. recommended t" .. t financial "id be given to individual countrie" 
to o.lJ.cw them to purch .... e sup:plementary an~sis material or .. dditional material 
for analysing specific po.ro.meters, rather than u~ing ftmds for the establishment 
of regional centres. 

3.2.1 Intergoverrunental Co-operation 

It is r"comIIlended that, taking into account the importance of the 
Zai .... river, ""lcb. represents about 50% of the total river discharge into 
the Weat African 6e .... an intergO"Vl!rrunental :p:rojeat be launched by the three 
main cot:ntries or the basin, LCentral Atriaan Republic. Zaire and Congo) 
nth the aid or international orgllIlizations. 

3.2.8 Training 

It is recOlIllllended th.&t training be !lLO.de a major Objective both in 
the rr"""work of the Regional Seas Progrwnme and in GDlS/W",ter in particular 
at the middle technician level in the field of _ter cheodstry. 

(Rea. 16) It is .... co"'""'nded th.&t training be also "pacifica.ll.y directed towerds 
the p:roble"", connected with the maintenance of analytical equipment. The 
Scientific Instrument Centre in Accra (Ghana) could be utilized as a base for 
this t~ of training. 

3.2.9 Data Puhlication 

(Ree. 11) It is rf"lommen<ie11 tha.t Uru:sco puhlish a. regular n .. wBlktter rega.rding 

(Re~. 1.8) 

va.ter que3.ity in West and Centra.l Atri~an countries. 

3.2.10 Estuaries and Coasta.l Lagpons 

It is recollllll!!nded to launoh pilot projects to .tudor the chemiea.l, 
bioJ.ogical, environlnent<tl and economc aspects of lagOona, in part:ieuJ.a.r, 
in the areas whiob are serioual.y a.ffected by J,lOllution such as :Lagoons near 
La.goa and Abidjan and the estUar:f of the st. John ri-ver in Liberia. 
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CLASSEMEIIT DES PRINCIl'AUX FLtuVES DE L'AFRIQUE DE L'OUEST (1) 
CLASSIFICA'J'ION OF PRINCIPAL RIVERS OF WEST AFRICA (1) 

Par ordu de~rc1ssant de bassins versants l'ar ordre decroiasant da d~b1ts (J) 
AccordiDli; to decreasing drsinage area According to decreasing vater discharge 

Zaire 3 8:':2 020 {kllh 21111:e - 40 680 (mJ/s) 
Ni8_er 1 125 000 lliger 8 500 
5&."80.1 441 000 Ogoouii 4 758 
Volta 398 371 '-' 1 060 
Salc_ e •• ·m·ue,,- 268 000 CJ:OS8 , m 
Og<:>ou~ 205 000 Volta • '"' ", '-' 135 000 S~nigal n4 .,""'" , 100 000 '" Balnum Cseamaaee '" Busandr .. , 80 000 '" Ln'koure ." ,,, 
Ou!lme 50 000 NY""8& m 
e"ou 48 000 Sasundra • '" ,,- 31 000 '"' 289' '" ~= ZZ 000 ,,- ". 
Nyanga 20 000 ,.- '" • Nyong '" ", ,,. c1ass~s (donnees a l'emhoucbure inconnuesj """" '" ." cl .... sif1ed (unlatown total drainage u_, ,- ". '" - no 

'"' • '''''' '" """ " ", 
""" • 19 000 '" Konkc;"J.re • 16 000 ( (2) Non clasaes - =, classified ,,= , 16 000 '" - , 2 500 '" "-,- , 2 500 '" 

./ (1) Ce classement eat provisoirs puisque de uombreux Heuvas o'ont pu etra p"is en 
compte par manque de donnees 
This classification 1s nct defin1ti ... e as a great m.u:lber of "1"",,,a ara nissing 
due to lack of data 

(2) D5bit et bassin "'""sant partiels (d~rniere station de jaugesge) 
Partial discharge or drainage a"es at the last gauging station 

(3) \lsleun 9= UIl" longu" periode - long-term average 

(4) 1 Z60 m.J/s de 1936 II. 1963 



l..ISn DES HEUVES SELE~IOlmES DANS L'ilFRIQOE DE L'OUEST (1) 
LIST OF SELEGTillJ lUVElUl :N \/EST AFRICA A.ND STATE OF MONITORING (1) 

pus =~ DONNEES DISPONIBLES 
COmITRY RIVERS AVAIl.AELE DA'IA 
(of dver mouth) 

U~bH Charge Solide Analyse de l'Eau 
Water Discharge 5ed~ent Discharge Wat~r Chel!llstry 

SENEGAL (1) Senegal = 0 • 
Sa1oum-Sine = , 0 
caaama.nc: ~ = 0 0 

GAHBIA '" G_hia 0 0 0 

GUINE:": Coruba1 0 0 0 

GUn-EE-BISSAU Konkou" .. = 0 0 

SIERRA LE01><"E Ko1en"e 0 0 0 
~. , 0 0 

LIlIERU. (1) '""" = = ~ 

t.offa = 0 0 
St. :?anl = 0 0 

". '""" = 0 0 
• C .. stoa = 0 0 

S""gbuen = 0 0 
c..vs.lla = 0 , 

IVORY COAST (1) Sassan<lra = 0 " Da'To , 0 0 
Bandama. = 0 = ,-, = 0 0 

GHANA (1) Tano = = 0 
l'ra (~ff1n) = = = 
Volta = = '" = 
Densu (4) 
AIlcobrs '" Argen.u (4) 

TOGO '" ~'" '" ,-" = , • 
BElIN (1) - => 

, 0 

~- = , 0 
Couffo '" '"" '" 

lIIoyenne l long ~erme - long_ce= avera~e 



PAYS 
COUNTRY 
(of river 
I!l(]uth) 

NIGERIA (1) 

CAMEROON (1) 

GABON (1) 

, 
; CONOO F.R. 

ZAIRE (1) 

~~u 

TOTAL 
NUMBER 

" ,,-

,~--- ----- ~ - - --~> 

AI'lNEXE II - page 2 

n~' DONNEES DISPONIBLES 
ll~~ A VAIL<\3U W>.'I:A 

Debit Charge Solide 
l1a.t~r Dtsdtarge Sediment Di5c~£rge 

C,"" 0 0 
Oshun 0 0 
l\"1ger = (' ) = ") 0) 
Cross , 0 

,- " 0 
Sanaga = = 
~..oungo = 0 
Nyong = 0 
,,~ = 0 

c~ 0 , 
OgooWO = 0 

, 

Nyanga = , 
Zaire = = 
Zaire = = 
Hhddge 0 0 ,_. 0 0 
Cunene 0 0 

= " 
, 

= - , 
" 

, 0 
0 " " 

" " 
(1) Fay. representas au reunion d' OXpo>:r;B 

Countri~s represented a.t expert meeting 

Analyse de 1 
II"-t"r Ch_~' 

0 
0 
0 
0 

" = 
0 

= 
0 

0 
0 
0 

= 
=. 

0 
0 
0 

, 
; , 
" 
" 

(') 

(0) 

Valeur a~tuell" inconnue pre.ent day value "nknown 

Periode d'etude inconnue pertod of study unknown 

(4) Pas d'informat1ons our des donnees en janvier 1981 
No information on dat .. in Janua=-y 1981 
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ANNEX III 

CATALOGUE DES DEBITS LIQUlDES DES FLEUVES 

CATALOGUE OF RIVER WATER DISCl!ARGE 

Ii fo. "- c ... tain .iv.." no data a ... 
indicated it ",eans tb.at in January 
1981 no data ~e.e .ea4ily availaDl~. 
Data ma~ exist and will b~com@ 
ava1J..able. 
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WA'I'Y.ll DISCUAIIU!:_DE8I'r 
J -1 -1 _2) ... s (l.a .k .. , 

U 

'" " • 
" on 

Vill 
n , 
n 

m 

--------------------------------------- ------~--------------- -------------------

OD!lEIIVA'l'HlH J'EIHOP­
n,'",nn~: ll'nrl:;~:IIVh'l'I()1I 



C OUtl'I'IIY -I 'A Vtl 

HIVf;H_n.~;UVE (R.I,;r) 

!l'f A '1'1 011 _ • 
COI)I~ 

HAl' tWMm;II_NlIMEtm IlE n.:rEHEliCE ____ .. 
1.II'I'I'!lIDE II _________ ., ... _____ " ___ _ 
LONGI'l'UIJK E ___ .• , .. ___________ _ 

·fal'AI. IlI/AUlAGE AIlf.:A.SlIPElll'lCIE 
TO'I'AJ,~ IlU HASSIN (k .. 2 ) ________ _ 

DUAiNAUJ: AtH;" AT S'I'ATION_ 
sUJ'I~l!nCH; A LA STATION (k .. 2 ) _____ _ 

DIS'l'AIlCE ,'0 MOU'l'lI-DIS'tANCE 
A f.'EHIlOIICIIUIIE (k .. ) ___ _ 

n'I'A'llUN A I,TI'l'UD!>:_A 1:1'1'I'lIDE 
D~ L .... S'I'A1'ION (m) 

WAl'ER IllnCIiAllUE-/lEU}'I' 
J -] -1-2 

,,'.3 (1.3 .km ) , 
" '" '" • .. 
'" VIII 

" , 
" '" 

'"----,-

ANImAl, IV;AJl-!\UYl>NNN A"rmEU,I~ 

LIBERH. LIBERIA 

r----------------- , 
(lese C""aUy 



COUN'l'IIY_PAYS con P'IVOIRB 

--------------------------------------- -----------------------r------------------
Dayo Baoda .. a 

----------~---------------------------- ---~------- ---------- ------------
S'U'J'lON _ .,,_, Ilakpa<lollL "h,MaU 
COOf, _~A __ ~5_ 

." ., 
Kill' liUHIn;[l-IIUHEUQ DJ:: IIEFEREUC8 

~~~~'~~~~/ t~ -=~_._.-_~-._ .. _ .. _ _=~~~:_: ------, ... ________ := :_~_-___ ,3;-~i_:-__ :: ___ _ 
'W!'A!, DIIATro/A{lE AUEIl-3UKlt:Rl"ICIE 

'l"O"!'AU; DU llAstliH (k., ) _____ _ 

11IlAlNA(lf~ AJH:.o. .1.'1' S'l'ATION'-. 
SUl't;nncu; A IA 81'ATION (kIl2 ) __ _ 6 600 

DIS'rANCE '1'0 HOUTII-DIS'l'AtICE 
A L'EHIlOUClmnE (k,,) __ _ 

s'rA'rION A L'l'ITUDi'!- un'rUDE 
DE loA S'l'A'rIO" (m) --------. 71,62 

--------------------------------------- ----------- -----~----

WA'PEn DISCIIAIII1E_DEDI'l' 
, ., ( -1 _2 

.. ," 1." ,km ) , 
n 

m 

" • 
" '" VIII 

" , 
n 

'" 

----- ----. -- ,_ ... ----

.... It, (0,1) 

.5,,0 (0,8) 
16,50 (2t~;J 
2a,~0 'fli,} ----- -"--il--' -._-
9],\).2_0,_. L __ 

,88,5Q, (1.3. L 
19,00 _C~.D 

tI,}I3"O_,3 
- 11,28"(Q,,b 
19,~Q. (3,0 

.Jl,go ,\1'9. -
10,10 _~l? 

'" a!9.9 ,090 

9~ 250 59 

, 
-------------

'" " (O,b) ", (42.8) (0.5) , 24, 
32.7 (0;) .s, 
]9_.0 (Q.}) n, 
"9.7 (0,5) It?_ • 

199,0 (2,1) 105, 
.. &3.Q. (o,'n 195, 
25,3 (0-,3) 1t23, 
?3, 'I (0,6) 102O, 
6'( ,3 Jo,'l) 10lD, 
62,0 (0,1) ,69.' 

__ 1,.1_'<0,2) 12}, 
---___________ -__________________ -__ ___ _ ________ --1------ _____ . __________ -- -____ _ 

61,'1 (0,'1). 265 

ODS&IIVA't'ION rtmWo- 19'/8 '" ..,,,, , ''I'" n' "',~ ",,,,,, "" IU' 
, 



GlIUN'l'llI _I'A Y]I '1'000 "'" ----------------------·r-----------------
TlI~Jo;TI_rU;uv& (liEF) Ih.ho 

--------------------------------------_._---------------------
STAnOH _____ ". 

C(JfJ r. 
HAl' IWMBlo:ll_tlUMJ.:IIO DC REFEIlEnCE 
J,ATI'PUJ)& II _._._ ..•... _ ........ -
WOOI'rUDE E _. ________ . _. __ ._._._. ~ _______ • ___ . __ • 

'rD'rAJ, DIIAWAU& AIl~::J.-f1Ul£JlPlClE 
'l'D'rAl,F. DU I!AStlItI (kill ) __ _ 

IlIiAItlAUt: AIH:A A'r S'I'A'!'fUN_ 
SUi'fmHCH, A LA S'rATlOI'I (km2)~_ .. _ .. 

DIS1'ANCE 1'0 HOU'J'II-11IS1'ANC.c 
A I.' Jo:MD0U1:11UIlE (kill __ .. 

flTA t lOti A L'I'JTUIlJ'.-AI:r1'rUDE 
m: L/I S'j'ATIOH (m) ._._,. _ .. ___ .• 

OIA'j'f.1l D IS(: IlAIlIlE_D tal1'r 
, ., ( -1 _2) 

I. _" loll .k .. , 
n 

m 

" • 
" m 

VIII 
n , 
" XI.! 

AtHWIlL I1EAtI_HllYEHtlE AfllflJEI.r." 

---- -"-.' 

T~""tol! 
~ -1-'I}0 

Hono 

_~? 00 

20 100 9 

'9 

110,8 (.5,~U2,9 

1951-19: 1_ 197: 



COUNTUY_PAYS GHANA. 

RJVEfI_}'LEIIVE (REr) 

l;TATlON 
CODE ______ , __ 

HAP NutmEn-NUHERO DE REFEREKCE 
f,ATITUDE H 
LONGITUDI> Z 
'PO'rAL DnAUIAGE 

TO'rALE DII BA55IH,_,",_, 
DRAINAGE AnCA 

WA\'£R DIBC!!ARGE-DEBIT 
3 -, ( -1 _2. m." l.a .k", ) 

I 
II 

III 

" , 
" '" VIII 
U , 
n 

m 

ANNUAL NEAN_HOYEHUS ANNIIELLE 

OO.'lE)!VA'rION PElIIOD_ 

I'L'RIODl> D'OBSE!lVA~ION 
-------------. 

, .. 

22 no 

Vol ta 

J.A ODOI 

_______ :m_BL_ 
391t 100 

193b-19D3 

22' 
,"' 
z4: 
28: 
32: 

1441 
25T 
14?! 

3"/1 

'" 

" 



-------

COUNTRY_PH!; DENIN 
___ .U1. VI. '!JIlW. __ '-__ 

RIVER_ntuvE (REF) Mono 

STATION 
COOI>; 

i~~I~~~~E~-N_"='="="=O=O='='='="='="='="='='=====~~~==-~'tO~j~5~'3iiC'~-----LONGITUDE E -=-_- -l"l!Or-~- ..• ,.-

TO'PAt. DHAINAGE AnEA_SU~IlRf'ICIE 
TO'I'ALE nu BASSIN (kII ) ____ •• _. ___ _ 22 000 

DIl.lINAGE AlIEA AT STATION-
SUPEIlFICIE A LA STATION (km2) __ _ 21 200 

DISTMlCE '],'0 tlOU'rJ!-DIS'rANCE 
A L'ENllOUC!rUIlE (kOll ;cc----.. ---.------

l)'rATION AL'rlTUDl':-AL1'r'I'UllE 
01, Ut S'U.Troli [m) _______ .... __ ' _._ 

----------------------------~----------·-T- --.----.----.-----
WAT£1l DISCHA!!fIE·llli:!JIT 

, _. ( _1 .2 
m.s I.e .km ) , 

n 
m 

" , 
" m 

VIII 
n , 
n 

w 

__ ________ ~.2~ -~~'~i - .. - -1'" _____ _,. __ 1<.71 ___ q,}_ 
----- - - '~.U---,(Q'i')l 
_____________ 2.QL __ lQ,}" 

___ .5.C!.70 Jg.!!.! __ 
_____ ' .155. __ ('Z,} 

29~ (13,9) 
)51 (Itl,b) 
289 (I}.b) 

_~ ___ ' p_9 (-},3) 
_~ ____ ~.!!30 - -(0,5), 

--------------------------------------_._-- ------------------
AN1WAL 1!~A"-tlOY EUlHl AIlNUJ>LLI': 

1M (It,9) 

OnSI::RVA'flOIl PERIOlJ-

BENIN 
r ___ 1P~bR~~Jl _____ _ 

----------'1'------
Sagon Pont d 

.~.L!!'l~J.-. _ I .u 28 

50 00 

31 980 2~ aoc 

1 101) 

10,90 (Q,} _1,50 
.!t,-b~ _ {Q.,,1 g,;:" 
},~2 (0,1) O,2} 
~,}J (0,1) 0,~1 
9,(,4 (O,} 1,~~ 

_~?,?O (I,}) 2},~O 
11:; ("1~)' 29 
,,}O (n,})"oo 
I)b} (11,5)/'1><> 
591 (1510)405 ( 
205 (5,~) 11> 10 

"0,10 (1,ll" a:18 

------------~------

182 (",a)~,,~ 

191} J 1942-



COUlITIW_PAYS IIIGJ:RIA 

--------------------- --------
-----------------~---
S'l'A'I'IOlf 

"'" MAP IIUKBER _ HUMERO DE IlEI'EREIICE 
LA'l'I'l'UDE II 
LOIIGl'l'UDE E 
TarAL DRAINAGE AREA _ SUPFICU 

'l'OTALE DU BASSD! (lr.m ) 
DIlAIIfAGE AlIIi'.A A'I' B'l'A'lIOIi 

SIIPJ!RlI'ICIE A LA I\'l'ATION Iklh 
DISTAliCE '1'0 MOIJ'I'H_DIB'l'AliCE 

A L'ENIlOliCHUIi:t: (m) 
S'l'ATHW ALTITlIDE - AL'rI'l'UR 

DE LA. 8'l'ATIOli C .. l 

WNrER DISCHARGE _ DEBIT 
3, -1, ':1 -2) .... 1.. .kIO , 

n 

'" ~ , 
" '" VIn 
n , 
n 
m 

---------------------
Al/HUAL MEAIi _ MOYHIlfE JJfIfUELLE 
OBSERVATIOII PERIOD -

PERIODE D'OBSERVATIOn 

"'"'' 
--'~--~--' ------~7 

1OnOoo 
(2090 000 (.» 

,.," 

1.125~00 

5,46 

-------- ---------

1~575 (13.~) "60 (1.3) 
1~575 (13.~) u" (1.0) 
11903 (10;9) 1012 (0.9) 
,,~ ( 6.5) 1570 (1.4 ) 
2615 ( 2.6) 1'1~ (1.3) 
1061 ( 1.0) 1965 (1.7) 

'" ( 0.9) 4106 ().6) ,,,' ( 3.6) 6739 (6.0) 
,,60 ( a.~) 126115 (U.2) 

10567 ( 907) 15400 (13.7) 

"'" (10.6) 5453 ( 4.8) 
13321 (12.2) 1!<72 (118) 

-------- ---------
8500 ( T .8) 458~ (4.1) , 1!<71-1916 

------



CAMEROUrc CAMEROUN 

c-----------------
lIIV£!l_FLEUV£ (REF) Hyong 

---------------------------------------- -~------------------ -------------r---
STATION .. _, _, _________ -/-__ .....• __ ~~6~ . 
CODE ______________ .... ____ 3._ 

Olam,! I WB 
BA :J.}12 1M 

tlAP NUHDER_NUHEJIO D£ nErER£!~£ -
I.J.TUUDE N 'QJ(f~bl--H 

-LONGITUDE £ 10"0Ii"'i' 
. O~02bl N 03 

~ li~.l?'):..: ____ '-11 
TOTAL DRAINAGE AREA-SU~Erj}'ICIE 

TO'fAl.E DU IIASSIN (k,. )- 135 000 ______ _ 

DnUIfAOE AREA AT STATIOIf_ 
SUI'EI1FICIE A LA STATION (k,,2) ____ + ___ --'l}~ _t)~ 

DISTANCE TO '110UTlJ_DI:lTANCE 

__ .~8...2!t)_ _ .. !~ 

A L'ENDOUCI!URE (k .. ) _______ _ 
STATION ALTITUD~-AL'rITUDE 

DE LA STATION (m) __________ ,_._+ ____ -E ... _ . ___ ,._ 
-- -1----------"------ ---

,,8 

--------------------------------------_.- --------------------
IIA'l'h1l DISCUAIIGE_DEBIT 
3 -, 

• •• (1-'9 
-, .,-", , ", (b,2) 122,_0 ----l§.!.~L XI,? _.- ----- --'-541; '--(I\;OJ' 

U -.- -----~--- 2] , '3,gl . -'~_I 
m ------ ----- -~H _I_~ bJ' 1i5,1> ..13,5) ;'>9, ,. -., 6ilr (Ii'".:,)" 

12Q,Q .. (11,5) BB. ----- - (1,"-),' , - -_ .... _------cl~--T9 ~1 . 1115,0 (8,9) 1?9_ 
H -------_. --------- - ------ -- --- '2il~0 - 0:5-1) .. 137,0 (7,11) '" m -- -- -- - ------------ ------2'11o-"T2i:l:5) _ -!J':!,9 (8,9) ," 

VIII ----- --- ---- --- -- - -W$o--Tn,o.l 118,0 (6,4) H3 
n -- - - - - -- - -- 13b ,0 ('1,3) ," , --- .- - - -

-----'5ii}O---lI\i,'l) -
360,0 (19.8) '" " --"'''' '--- -- - -~ __ :. 'l~~g ~ Ji!';. 9 ) 5~b,0 (29,5) 3" 

'" ----_ .. - - ---- .. -- _____ H}Q __ fl,Q,H 313,0 (lb,9) ," 
ANNUAL HEAN-HOYEUt/B ArWIJELLE 20bq, _ ,11,"12_ 19~,~ 10.5 ", 
OllSEllVA,'!IUN PE1HOD-
PEllIODI': D 'OIlSJ:;Jl.VATIOtJ---· ---- ------ ---.-1-- l:9~'t-19'}1 19"15 



'''-- -- -- - -- -' \../ 

----~-------~--------~---------------~- ---------~------------ ~--------~---------

I!lVl'Il-fl.l:un: (1lI!!F) Como (~ KOlOa) Ogood 

!l'l'A.1'ION _ r......b.rbni 
CODl, • _ •.. __ Jl"_QO 
nAI' IHIHlli:I!_NIIItEI10 DE RCF~m;I1IlE ' _____ -. ____ _ 
',A'rI'IIlDE N ___ . ____________ "_______ 00°1\1' S--_.,,, .. ",,-,,.-.... - -- ------16 .. 1~-.--E 
1!,tf(]ITIIDE E .----------,-.-- ____________ 1 ___________ .. _.-____ _ 
'lO'l'~l, r:1AINArIE AIIEA-SUPEIIFICIE 

'JO'L'I\I,f: OU RASSIN (k .. <:) 
]}UAlIMOt: AilE ... A'I Sl'A'1'1ON- i! 

SUPERJ'H:IE A I.A STATION (k .. ) __ _ 
D)S'IAIICE 1'0 HOU'rll-]}IS'rANCE 

A L' EHIlOUCIlUIlE (k.,) ___ _ 
/i'J' A l'lON A I,TI'rIlI)E-,o. L'rI'rUOE 

Di: LA S'I'U'ION (m) ------'-,.-._ 

--------------------------------------- -----------------~----

w,o.n:n ]}TSCIIAIl(II!:_D~IIIT 

J _1 I -l _2 
m ,S 1". ,k., ) , 

U 
m 

" • 
" m 

vnI 
U 

u 
m 

?l2_ ~p<l _ 

203 500 

~6!i_O 
it}}2 
itell.7_ 
~O'I> 
6t;~f. -
~}15 
2'105 
1990 
l'.l~} 
~2bO 

"I' ?I 10 " 

, 

--------------------------------------- ---------------------- ------------------' 
ANIIUAI. 11EAN-t1uYENlI'~ ,o.HIIIIEI,I.O: 

~ .. "',,"" n,,,,,,,,,,,,,.,,,,,,, 

_ 2},~ 

192'.l-1'.l?~ 

1929~1'1?l1 
,~,,' .~~, .. 



CUUNTRY-PUS 

IIIV£R_l'LEUVE (nBF) 

STATION , .•. _ .. _._. ,. 

LATITUDE H 
LONGITUDE E 
TOTAL DJ!AIHAGE ARI:A-aU1EnrIGIE 

TO'rAU: DU BAS3IN (km ) 
DRAINAGE AREA AT STATION-

3UPEnnCIE A LA s'rATION 
DISTANCE TO H 

ZAIRE 

Zair .. 

A L'EHBOUCIIURE (k .. ) __ ....•. ,. __ ••... _ .. 
STATION ALTl1'UDI>_AL'rITUDC 

DE LA S'rATION (rn) 

WAT.I:.'R DISCIIA-ROE_DERIT 
, -1 ( -1 -2 ..... to.. .km ) 

1 
11 

m 

" • 
" m 

VIII 

n 
m 

~.-,-.- " 

IINNUAL t{EMI-HOY.!:IIII!; ANIIUELLE 

OIlSEJIVATIOIl ,)JmIllD_ 

PERIOD!,O'ODSl:mVATlOII 
1?5~.:!?J9 , . , 

, 

11,7 

ANGOLA 

C\I~nza. 

C8.lIh"lIh .. 
BJ. "9. 

.... !':>5, 000 

1~? 

8}, 



~-

I 

o , 

--~---~ -- ... _ .. _ ... 

CATLOGUE DE LA QU,\LlTE DES FLEJVES PAR ~AXS 

CATALDG"JE OF il.lVEa QUALITY IlX COUNTRY 

Onl.y rtv~"s for "h1ch dsu \rer~ 
available in January 1981 are 
l1"t~d. 



I 

COl;N7'!Y-?AYS: 
Anne"", IV -

O1.IV3R·?I2"CVE: '!olta Psg<! 2. 
CGD.':: (06' 10':1, 00·05'::: ~1'A:IC,l: j(pa~s 

DIST;"IIC~ '::0 MCUT':':· nRAI:1AG';: AR£.!._ 
SiTP sane n; OU SASS IN (km""): 3':;4 151 

SAH?LDlO E'EBIOD·PS3IODE D'ZClU.'lTILlDl[IIAGE: 1970-1974 

S:.ACK Lr3T_LLS:"E: tlO!:tE 
AS Me;H) 
::IG MG/lo!) 
P:3 MG/Y.3 
OJ Mel/!,!} 

?eE Jill/H} 
ORG .caLOR.C .. %/3 

HM,AGE CO!l~$NT 
~CIICZNTR. flOY:s1fNE 

110. or 3M!P:.:':. 
NO. D'E:CEM~'::'I 



C.\It.:;:wm: 
S'!:l.'LIC:I: lie 10";; _ "._v,_:, .-".. 

RI'l:::R_ FI..:.."""1J'lE: n_"", 
CODE: 5.1. 0500 

Ann,,:a IV _ 

pap 3. 
~-".~.'~"- ,,"'-,,- 2 
SiJP:s7iFIC~~ IlU 3A.S3!li (k: ), 

DIS~ANCE ':'0 HOOTE _ 
DISTANCE" L' Z}::a01:;C,:"<ia£ (.It,,) : 

:aUCK LIST- .. ISTE ;lOl:2Z 
AS MG/M3 
liG MOIM} 
P9 MOiM3 
CD MG/K3 

PCB HGIM} 
ORG .C:U,QR.C .l!G/3 

A'lZaAG::;: COI;T:::£IT VllIA:;::C" 
CONC:;tITR. MOY:::l!l1::: Hr'J. MAX. 

~O. OF S.u<.EUS 
NO ~ J' !CE.L:r:::.:.C: 

------------------- ----------------- ------------------

---------------------------- ------------------- ----------------- ------------------
GREY LIST_L:STE GRISE 

OIlTEO P MG/L 
N_N~; IIG/L 
N-II0:2 MG/L 
N-!lli~'" MG/L 
Ill( MO/L 

TOTAL II MO/L 

Cu MaIM3 
Cr MaIM3 
Ni MaIM.3 
Z"II MaIM.3 

,. 
"" 
ilOD5-Dil05 MG/!. 
COD_DCO MG/L 
PE:UW:G • 'I AI .... '"'Z OOlt 
C ORG MG/L 

DETEaG:i:NT MOIL 
PIrZNOIS KG/t 
1I1.'1.0rIS_ 
HU!LES MDt. KG/L 

D,}? 0,11,. 0,60 

--------------------------- -------------------- ----------------- ----------.------, 
MISCEtI.A.HEOUS_D IVDS 

Na.: \!GIL ~. 3.' 3.' 3.' , 
" MG!L 0.5 0 '.' , 
S0l,. --liG/L 0.' 0 0.5 , 
:r- KG/L 

16,37 5i02 
MO/L __ 16,0 17,75 , 

CONDo H:rCRO s.~_ .. 45 33 " 
, 

DIS':; .orlO .MG/L 
:"EKFERAl'lJU (0 ) 



=!-PAYS: 
S'l'XrICll': 

~"'~ 
llACll'UGAL 

DRA:lIACi<: !t..'!U.-
SlJl'~Cr:::: DU MllSIll' (l<.,h, 

RIVI:Il-~; SANAGA 
ct)IlE, aA. 2~~2 
OISt'.:lllCE TIl MOUTI!­
DI=C:;: A, L'EMBOU= (It:!r.) , 

------------------------------------------------------------------------------.---" 
I ,~:;~~:A::;~_ XO. 0, 3":'M?LZ3 

.~G/~3~. __ _ 

----------------l--------------+----------------

"i"'==$====i~===~ XC/X} . ___ • _1_ 
.%/~.3 ____ _ 

?C3 .~G/)f3 

-. ----'-.,-~ -
G::l':!',:;a ~ l'.G r" 
~I_I,C~ ~G/:' •.• _________ ~------.. 
5-110; ~.G/:' L I 
.'1-.1",1..- :,G/" I~ ---' ~-~ -- _.- _ . --- --
N;:: .%/1:.. ! __ • ____ _ 

:a:.u. :I ;lG/:c. --+--------1 
0", .~G/M3 
0, )!G/!i3 ,i ,~/X3 
" ~G/M3 

?e 

"" 
30D;;_~30~ MG/I. 
~CD_ilCO ~~/L 

?:::2IUJIG • ,H:l'3: }:G/:' 
C ORG ~.G/t 

Dl:T!3GZlfT )!GIL ---t-----------
?~aLS HG/:. __ _ 
,,!~! .OI~-

1,78 

----------

\ 

s:r:~ ~; !lDI. f!G/:' _. ____ ._ . _ .. __ _ _ __ 

-----:---------------1------------------- ----------------r------------------
H.~-c"'-· '.1-OU' D-Y"-S I I . . ~ ;~~'!:!L=_~_~ 2,0 I 0,'+0 2,)0 I 

Cl- ~G/:' 0,7 0,35 1,60 I 
see---~/L 0,9 o,~8 1,SO I 
J HG/!. 
E02 MG/:. 11:,"- :1,4 15,6 

~:::18. 1;:::;0 s. 
J=~';.O:crr. Mr.." 

32,3 I 



COOliTRI-PArS, CAHEROU!l 
su:I:IOIf, M'~ 

""""" """-&lFE!l7ICD: ro BASSIl! (:m2l, l..l '55 

---~--

IlIVER-FI.EOYI:, liyOn, 
CODE, SA 1333 
~ISUI'Ic:E ~ MCX.I'rII_ 
DISTAIlCX A L'EMBOUCIitIU 

.-------------------------------------------------------------------------------------

, . 
)!G /!-!3 " ::.:. ".G /H3 

?:5 ~~/M-.. " , ,-,. 1'.G/}!3 

;..'t~..:.,::;;;: ·:O~"':~i'= 

:;:::1'C::::I':". flC,::::~ 
V.;.R=:":C:Ol; 

M:=: • !-'..u:. 
.'10. OF ':;..lJoI?:ZS 
.'IQ. J' :::C:U:i-: :':':'C.'r.:: 

------------------- ----------------- -------------------

~ .~~~.:;;,;:.:;)!(l,_If:'>=+========:j:===-·=·::..:==--· ~:--:-.---~ _-_--_._'-=_ 
. ----------------------- ------------------ ----------------- ---------------
I 

I 

, 
• ,: , 
! 

Fe . .._- -----
~ .-
30D5-D30 • !1a/!. 
CCIl_DOC ""MG/L -?:::2.'1.A.NG. VA:.t'3 !-!GIl. , 
'" ~ I' 

I--~--. .. 

· 0,9.9 , 
. 

!------- -- _. -- ---

· 

. . , 

.----------------------- ------------------- ----------------- -------------------

,. • MG/L ',' 0,59 1,40 9 -. '. , XG(:. 0,46 0,)5 7,10 9 '-SC
4 

--!-!G/ , .. - . 0,08 0,05 0,19 9 
-' MOl:. , 
51°2 MGI · _7,0 6,6 8,4 9 • 

COlm. Mt .:;:;:0 s. · " " " 6 
~::;:; ,orr G.!'.,,/!. -1-_____ 



COllNTRY_PAYS: ZAIRE 
S'U!rIO/l: 

""""'" -SUPERFICIE DU IlASSlIlI (bh: 

A'; ~.Ci/1!3 

:S:G llG/M3 
:3 M:i/1Q 

" MG/M3 

:<:3 I!G/1!3 
OiIG .C:i!.Oa.c 

, , 

GRISZ 

RIVEE!-l'LEUVE, ZilRE 
COm:: 
DISUlfCE TO MOtr'n­
DlS':AlfCE A r..'iMBOUC!IlIlIE 

Annen IV _ 
pap 6. 

('al) : 

:O:rU II Ma/ .. ---+---------1.------"-1--

;; a~I~~I~ .. ~.... .~g~'=f:~'''='''' ~"-
Z>: __ , ••. __ _ • _ _ _ ••. _ 

c,".! --::~""~'~' ~=·::.-_=~~jc:-~-.=.:.--OO:,8~.9' 1 __ ': =.-,',"" _ "G/""\i' . 

MISe"! " I.lIZOUZ-O iV!2S 

9,60 

1,91 
2,)1> 
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CATALOGUE DES DEBlTS SOLIDES DES FLEUVES 

CATALOGUE OF RIVER SEDIMENT DISCIIAltGE 

Only ~hose rivE~s are lis~ed for 
1ih1ch data _rE available in 
Janusry 1981. 



__ "C~UNTR_,:_,,_,_, ___ _ 
__ ~-FIZ.NE 

STAT!OI'! 

CO"' 

!lRATIlAGE =_ (la,,2) 
SUPERFI:IE JU BASSll 

DISTANCE :ro MOUTH- (lo:t~) 
DISTANCE A ::"EMllOUCl£tJru: 

STATI8N AL'ITTUDE- (m) 
ALTITUTDE n3 :Jl ST.AT::Olf 

AVERAGE l1O:mr:.Y LOAD-
CRARIJE ~!OYEIm:;: I>WI= 

(~06 kg!:ocnth) (106kgo J:l<)ia -1:. 

, 
" m 
DC , 
TI 
m 
TI" 
n , 
" "" 
AmIlIAL LDA:l-CHARGE A."Im.lELU: 

(l.09kg/yes.r) (109kg • an -:i.) 

AvmAGE SUSl'EtIllED ~'_El\­
CONCEN'l'S.. ODYEl'lNE EN 
SUSPENSION 
(otg.l-l) , 
" m 

"' , 
TI 
m 

SEI{EGAL 

Ganbia 

QOu.lOIilOO 

13028'l! 
l3"62'W 

[9 ,5 ) 
llO 
WO 
157,2 
1~4 ,; 
(20,71 

0,65 
ell 19~4 

Gambia 

12034'jI 
120U 'W 

(0 ,~) 

'0 
101,5 
40,l 
(Z6,g) 

0,' 
en 1974 

Alfll1:XE 'T - page 2. 
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AmIEXE V _ page 5 

_____ ~o~omrnrr~ -",~~~, __________ ____ 
________ '''''''"'"-'''''ee"'"-________________________ it, ___ --''oone''''"'--___________________________________________________ __ 

t Nachtigal. 8~IOIl 

0'" 

DRAIll'AGE ABEA_ (l<m2) 
SUPERFICIE DU BASSIN 

DISTA1'!c:E TO M:J1JTH_ (m2 ) 
DISTA1'!CE A L 'EMBQUClltlRE 

STATIOII .ALTITUDE- (10.) 
ALTt=DE DE LA STATIOli 

14°2ItN 11°38' 

TT 000 

425 909 

,J C-----------t----------,---------
A'JERAGE MOIf'I'HI.Y LOAD-
CllARGE MOYENNE MElISUELLE 

(~06 kg/lllODtll)(~06kg.mois-~J 

, 
u 
m 

"' V 

" VU 
nil 

"' , 
" = 
ANNUAL LOAD-CllARGE AEmll!I.LE 

(~09kg/year)(~09kg.an-l) 

SPECD'!C 'O.'R/lNSPORT 

(Trm.2/yeo;r) (t.km-2.an _1) 

AVElWIE 6USl'EilDED MATTE!!­
CONCE!'ITll.. Ii)YEIDIl!; m 
SUSPEl'lSIOII" 

(mg,l-l) , 
u 
on 

"' V 
'IT 
m 

" 3.6 
'.3 4., 
" "3 

468 
563 
440 

",' ,,4 

" 
2,33 ,." 

(1.951-51) 

;6 .' 
(1951-57) Ref. (20) 

6,5) de'but! 
) beginnins 

2,4) 1969 

" " >4, 
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ANlIElE V _ page 6 

COUNTRY-PAYS ""'" , 
RIVER-FLEUVE 

, 
Zaire Zaire , ---- , 

STATIOII I '0_ Br .. zz .. ville , , , 
CODE 

, , , 
(kl,,2) 

, 
DRAINAGE Aro:A-

, , 
3 822 020 3 750 000 • SUPERF::CIE DU BASSIII I 

DISTAlICE 'ro MOU'm- CkllL2) 
I 
I 

DLSTAlICE /I. L'EMBOtICHOru: 
, 
I , 

STATIOII' ALTI'l'UDE- (11) I l,ge 
ALU'l'tITDE DE LA. STATIOlf , 

I , 
• AVERAGE MDN'l'!ILY LO<IIl- I , 

~978 1979 , 
CHARGE ~ MDS\.'EU.E , 
(106 kg/lIlOII.tll) (106kg.llI<li .. -1) 

, , 
I , , 

5293,9 .3512,~ 
U 2552,4 3065,9 
= 
IT 
V 2442,1 

'" 2638,6 
m 
v= 
DO , 
" = 3544,9 

AN!ru.U. LOAD-CllARGEl AmItIELLlI: 54,0 35 i 40 
(109kg/Ye~) (109:q.an _1) 

Si'ECITIC ~WR'l' 14,1 10 i ll.5 

(T/l:11J.2 /rear ) ( t.kIIL -2.&:1.-1 ) 

AVERAGE SUSI'EIlDED MA'J.'TER-
CONCENTR. MOYEltNE EN 
SUSPENSION 

(mg.1-1 ) , 40,0 25.6 
n 27.7 26.3 
m 

"' V 22,2 
'IT 24.9 



, , 

, " 
I' - ' 

I 
APPlJRTS DES RIVIERltS A. LA COTE D'AFRIQUE DE l.'OUEST 

RIVER INPUTS TO THE WEST AFRICAN SEA 

Essai de bllan dee apport8 en eau deg fleuves 
au:< ,.ers d' Afrique de. l' Ouut 

Tentative budg"-t cf river _t .. " d1scltarge to 
tb~ W~et Afri~an Sea 

• 

----~ 



, , 

, , 

FU;OVES !IT RllGIONI 
RIVERS AND Rl'.:GION 

Sen.ogal 

... , ' 

", 
5~~8al to (au) Corubal (2) 
Corubal to (au) ea_Uy (Zl 

Sas"""<lra+Baudama+Co!Do (1) 
+ ltono..Tano+Pra 
Cavally to (o. 1.0) Volta (2) 
(~Bmaining/r~stant) 

Volta 

, 
Volta to (au) Niger 
(remaining/restaur) 

,,, 
", 

", 
Crou (1) 
Nkam+Sanaga~ous+Ntgm (1) 
+Qgoo~anga 
Nkam. to (au) Zaire (2) 
(rema1ning/reatant) 

Zair .. 

Cunene 
Zaire to Cunene 
(remaining/rearanc) 

", 

app"'"U aonnas/known inputs 
apports extrapoles/enra­
polated inputs 

(1) doanees connues/known data 

_-C, _, __ 

SUFERFICIE DRAINEE/ 
DRAINAGE AREA 

A (103 km
2

) 

" '" 
'" 

3822 

7980 

6650 

mo 

DEBIT SPECIFIQ1JE/ 
SPECIFIC auNOFF 

-1 _2 
q (La .\aD ) 

1.75 

, 

,., , 

33.8 
H.9 

10.6 

, .. , 

10.1 

••• 
13.6 

(2) dOo.UO>u ext:rapolee .. baBees our q{extrapolared data. based on q 

DElIIT/ 
DISCHARGE 

( ' -, Q ".s ) 

2000 
6750 

1465 

, .. 
1260 

'" 1080 

'"'' 
1500 
7834 

4080 

4Q680 

m 
2100 

80500 

62400 

18100 

(3) 1a partie areiqu,,- do bass!!n otest pa" prise "" ~omptefare1t area not taun 
.~.~ .~"~,~. I~~M 00/\ '"" \ 
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LIsn DES INStITUTIONS ET Lll.B()l!ATOIRES !!A.TIONAl/X EFFECIUIoN'l' U. 
SURVEIl.LANc:E DES FLEUVES &t DES ll'!llIlES SUR U. QUALITE DES RAUX 

LIST OF tfATlONAL Il'iSTITO'IIONS AND LAllORATORIES IIN!)£Il'(AKlNG 
RIVER MONI'IORIl>'G AND W/I,tER QUALITY SURVEYS 



_0 

(SUOil~~l.,Ul~PV a.~,s) 

'l~~Ra~~ ~Ul~~ poR lqdR~~on~~o ~OJ a'~TlsnI U~~a~lN 
.n~dolaAaG poe ~GnOB 

JO ~'~lnew aq, ,0 U01S1Ala uo1,~a,o~d pUR ~UluCR1d lR.uamno~lAn~ 
.u~~Rdaa slR~a'R~ pn~1Dl 

so~~no.ali ~'R~ ~o ,u~uo~"daa T~zapa~ 

v:rn~IN 

""l"",as 11i"l~OlO~pAH ""l"""Qn_ 

VI1:Ilil'l 

=~ ;0 Ipnno:) ""l1""'O~d In""",,,o;q_:a "IU 
1:lIS:) aq. jO lSo101H "l,lmbV ;;0 "'IQ>'''''l 

(1:llS~) q,,~,,~¥a1:l l~~'snFUl 

PO" "Hl,uaps .. OJ TI"tn\O:) a'l' ;0 'l"n 'I"~",,s-a-a sa,,~nosa1:l ~"'''A 

--
~ 

,uauo~"d"a sa""nos~ 2a.,,~ 

~~ . __ .. ~/:nl[l'ml 

saUJm gap "~~'Sl~ np sasl1su",P ng .. ~nq np a21o,,,,,oQ?1 
""n:I"" "1 ap uo·p~,o.:>d "1 

"P ,,, .uomanuo ... ~ua,t "P anb'1l,U810" &q~2a'l0"2 ~t op 
i!re"~l1'-~~ OOn"""lP "1 ap (.IVIO) uopnnod.--p"" t""erp"" a~,,,,,::> 

"nblu'l"'" ,,, "nbl.l'ua;"s "'I"za'l"a~ "1 "P teuoJ''''' ,,~.ua~ 

"'= 
~a_odon'\'. p ""''''''':) "}lOJ.SlIO 

t"12,snpuJ ,uauaouo;qAuu,l ap UOl'~"~la 
anb1'ld""8on"~"0 "'1"""'I"a2 ap a~.n .. ~ 

,"~sslCJ"sSS ." a8~,,"p np """"""'O 
"nb,tn""pA'I,l ap at"~'~" uol.o""la 

-- --_.-... ~,w A~v.a;:i!1:ll0ll.I.a :no:) 

alSolo~8 "1 ~p .a uatrpD. ... " a"'ii!,SltIlH 
~4~~g "1 "P ~~~4~'TITW np 411amaSS1Ufses",1 "P uOlJ~a",p-gnOS 

(~UI) "~~lUJm ,a anb1201o~g "q""aq3a~ ap 4IQ1,SUI 

'''''''''' 
l~~~ ~lu~8 np nDl,,,a~lO 

(KNn) ulu~g np ~t¥Uol'eu ~"S~"Atua 
~loDl~~~-o"p~q Juama$~n~~.P .a ""l."8t"~l,,, ~leuo,l~ sl~lDoS 

(lagS) ;4l3J2l~ats.p ,,, n~.p ag,ouruaq S4~DOS 
"nblrns"p~q.l ap uOlJoa~la 

~~, 

·1 "S"d "ILl. ~ 

(\ 

t 

'7 

, 
I 
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ANNEX VII 

Llsn DES INSTlTU'IIDNS ET LABORATOUES NATIONAOX EFFECTUA.'IT lJ\. 
SUltvElU.ANCE DES FLEUVES lIT DES E:roDES SUll. LA QUALlTE DES EAIJX 

LIS! OF NAIIONAL INSTlTU'IIONS AlII) LABORATORIES UNDERTAKING 
RIVIDl. HDNITORING AND WATER QUALm stm.VEYS 

'-- --
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ANNEX VII, page 1. 

Direction de l'hydraulique 
Socet~ beninoise d'~u at d'~lectr1cit~ (SEEE) 
Societe naticraale d'1r~1Sation et d'amenagement hydro-agricola 
ijnivarsit~ national@ du 5enin (UNB) 
Direction du genia rural 

Institut de recherche geologique at mini@re (laGM) 
3ous-direction de l'assa1niss~nt du Ministere de Is oante 
M1nist~e des mines at de 1a geologie 

COTE D'IVOlRE/IVORY COAST 

Direction cancrale de 1 'hydrauli'lue 
Direction du drainage at assainissement 
Centre de recherche oceanographiqua 
Direction de l'environnement industrial 
OR51:OM, Centre d' Adiopo-DoU!Oi1l 

Centre national de Is recherche scientifi'lue et technique 
Cent""- national. anti-p"'llution (CNAP) de 1.1. dir8<!tion generale 

de J.a recherche scienUlique de l'anvironneoumt et de 
Ie protection de 14 natute 

Laboretoi1:e du bureau d'analyses du M:ln1stere des mines 

GAMBlE/GAMBIA 

Yater Resoureas Department 

Yater ~sources aesea~cb Unit of the Council for Scientific and 
Industrial liesearch (CSll) 

lnsticute of Aquatic BioloSY of the CSlE_ 
Th .. Enviromnenral Prot""Uon Council of Ghana 

L!BEJllA 

- Lib"rian IIydro1og1cal Service 

NIGERI/o. 

Federal Department of Water Resources 
Inland Waterways Dcpartaant 
Enviro~ntal Planning and Protection Div15ian of the ~~nistry oi 

Rousing and Development 
Nigerian Inst,itute for Oce.anogTaphy and Marina Research 
(O ••• a '"~inl"trations) 



ANNEX VII, ~a8e 2. 

Re~ubl~ ~1a 

REPUBLIQIi!!. 1'OI"UL.URE 00 (;OO"GO/PEOPU:' S REl.'UBl.IC OF IIiE CONGO 

OM"" 
La~tatDtre du .erv1ee deg mines 
Lao.ono:oire _donal. <k l.a. sant." publique 

SENEGAL 

Dir..cc1ou de. 1 'hy<:lratlU<tw< 
SONEES= Societe naCiocale d'eKploitatloa de~ eaux du Senegal 
0RSr0K (Centre de 1Iwln) 
Un~sit€ de Dakar, Laborateite de g~elegie, Inatitut des sciences 

d .. l'environnement 

Direction de l'hydra<J.lique 
Bureau national de recherche miniere 
Direction du g~n1e rural 
D1rec::tiOn de l' assainisaement du M1n1stl!.re 
~ 

'"'' ---

• de 1a sant~ 

llip"r"eme"t de I'e_iron_nr, censeroat1<>o. de a nature et touti"",e, 
divhic" da 1& sution du reueurces ""turell .... 

Laboratoire d'analysa das @aux d@ l'Universite da Kinshase 
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ANNRXE VIII 

MaD 1 - GeJ::er<tl mep or the studlr zone/Carte 1 _ Tota1it~ de La zone d'~tude 

Fivers/rleuves , ,Senegal 7 ~--, ,Gambia 8 Ogoo'lo, 
3 ,S"",,sandra 3 Zaire 

" 'm_ " --, Valta II ~m. 
6 Niger 

'" , »,. Senegal. to ,~ ri.,.ers!Carte 2 _ Ou Se"egoJ. au Tano 

, Senegal. II --, G.embia ~ -. 3 C"-,,emanoe " '''' " ,.,- ," ,-, Cooiliu " h_ 
6 Konkour~ " Volta 
7 Koleote " '"". 8 "" " '=0 
9 Cavelly " ""., 
" Sass""dre, 

Man 3 ~m tho! Volta to the cuanza riven/Carte 3 _ De 1a Volta aU Cu.a::J.za. 

, Volta , ,,= , ,~. " 0_ 

3 "'00 II Ogcou~ 

" Ou~ " ,,--, Niger " Kouil= , C~.s 34 Zsb'e 
7 n= " -" 8 San!l.ga 
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