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FREFACE

The Regional Seas Programme was initisted by UNEP in 1974, Since then
the &overning Council of UNEP has repeatedly endorsed 2 regionsl approach
to the control of maring pollution and the management of marine and coastal
resources and has requasted the development of regional action plans.

ihe Regional Seas Programme. at present includes ten reqions and bas
over 126G coastal States participating in ik. It is conceived as en
action-oriented programme having concern nabt only for the conseguences  but
also for the causes of envirommental degradation and encompassing a
comprehensive spprosch toa cvombating environmental problems through the
management of marine and c¢oastal gr=as. £fach regional ackion plan is
formulated according to the needs of Lthe region 85 perceived by the
Gevernments concerned. It is designed to link assessment: of the quality of
the marine environment and the causes of its deterioration with activities
for &the management ard development of the marine and coastal environment.
The acktion plans promote the pacaliel development of regionsl legal
agreements and of action-griented programme ackivities.

By Decision 88 (v). € of 25 May 1977, {the Governing "Touncil of UNEP

requested the E£xecutive Director bo initiate the deueinpment of an action

plan Toc the Wesk and Central African Regign.

After a preparatory process, which included 'a number of experts
meefings, fact finding missions ‘and in-depth studies gn resources and
environmental problems of the region, the Conference of Plenipolentiaries

an Co-operation in the Protecticn and Devalopment of the Marine and Coastal.
Envircnment of +the West. and Central African Regicon £{Abidjan 16-23 Harch

1931} adapted:

- the Action Plan for the Protéction and Development of the MHarine

Enviranment and Coastal Areas of the West and Central African Regiani

- the Convention for the Lo-operation in the Prokection and Develupﬁent-

of the Marine and Comsstal Envicorment of the West and Eentral #friean
Regiang and

- the Protacol Concerning Co-operation in Combating Pollution in Cases
af Emergency. '
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The Goverrments of the region also eatsblished a trust fund to suppart
the sctivities calied for in the Action Plan, UMEP was designakted as  the
secretariat of the Action Flen and the Convention.

This report was prepared as a conkribukbionm ko the development of Lthe
Action Flan for the Mest and Centrsl African Region. 1t
provides an  evaluakion of the present status of monitoring river
diascharges, sediment discharges and conteminant discharges into the West
and Central African Marine Environment, a descripkion of the organizabtional
SeL-up regarding water oquality monitoring in counktries of the region,
existing problems and recammendations fer actien to improve the =itualkion,
together with & very preliminary estimate of total water, sediment and
poliution inputs intc the marine environment of the region.

The reporkt is a aynkhesis of informaticn and data obtained from
Gavernmental sources, Nakional Committees for Lthe Interpational
Hydrological Programme and a fack-finding mission undertaken by two UNESCO
cansulkants who visited ten couniries in the West and Central African
Region in Movember and December 1%780. Furthermors, in order to review and
complets the informakion - end daka collected and ko formulate
recommendations for fellow-up ackiviktiea, a Mesbting bf Experkts on River
Inpuks ko the West African Region was arganized in Dakar, Senegal,
16-18 December 1380,

Mr. J-M. Martin, Mr. M. Meybeck and Mr. A. Person served ag
conaul banks to UNESCO on this project.
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I. INTRODUCTION AND CBIECTIVES

Within the fremework of the Action Flan for the Protection end
Peveloprent of the Merine Enviromment and Coestal Arens of the West and Centrzl
Africen Region (WAF} Unesca has besn charged by UNEF {Project FP/0503-79-08)
with an evaluetion of the present status of regional momitoring of contsminants
in river wsters snd zediments discharging into the West and Centrel African
marine snvironment from the coastal countries,

The mein ¢bjactives are:
! {1} "+o agmess the present knowlesdge ot the water and sediment

diacharged by major West Afrieen rivers to the Weet ard Central
Afpipan marine sapvironment:

{ii) to m3ess the naturs and quaptity of chemicel eompounds antering
L the Weat and Cemtral Afyican marime. environment through rivers that
Q ars of concern to human hemlth and/ar to the anviropment
(iii) to recommend harmopized methods of analysis of river diszolved

and particulate pollutants in the Tegion and to assist in develop-
ing the bhaaia for weter quality control measures 111 the coastal
zone ipeluding beaches snd productive areas

(iv) to identify institutiona laborstories end individuel scientists
sctively involved iz river studlies relavant to the proaact
{Wﬂ.‘ﬂ“ﬁlﬂﬂr, chemﬁtry, EEdlmﬂntalﬂE}rt IR 'I-]

II. LINKS OF THE UNEP SPONSORED WAF WITH OTHFR RELEVANT UNITED NATIONS
. PROCRAMMES .

The international conbext of the WAF, in s¢ far es this concerns
Tiver inputs to the gzas and existing Unesco programmes and Unesco collaboraticon
in jeoint programmes, is briefly outlined., It is noted that linksges exigsted
between the various interpational scientific programmes fostersd hy Unesco,
and that these ers an meurtant ingredient of any succesaful multl-ﬂ13c1pllnary

.. 5'.-"(’_’13 Prﬂg:rﬂmm

¥

&. Internatinns] Hydrological Programme [IH?]

The IAP is one of Unesco's intermetional scientific progremmes.,
with the objectives of contributing to & better knowledge of the hydrological
s¥stem, and to the application of this knowledge %o the rational use and
mAns gement of the esrth's water resources. Fdueationsl treining ig an . °
important. component of the IHP, covering the whole gamit of specializations
in the water sciences, 835 well as promotion of education and training at
technician, undergraduate and post-~graduste levalsz, Agaistence to Member
Stataa in the devalopment of infrestructures in the sphere of wefer resources,
with a view to developing thair copacity to eveluste their water rescurces ang
to manege them seientifically is a2lec an oabjeetive of Uneseo's activities in
the weter secisnces field,

The study of the infiluence of man's potivikies on the hydrological
eycle has formed an important pert of the IHF.  Other IHF projects have



A second phase (1981-1983) of the IHP is in progreas. ©One of the
projecta dsals with the processes of water erosion snd sedimentation in river
basins, snd the calculation 'of =olid matter paremeters, including the use of
regional phygical-gecgraphical parsmeteras, and the compllation of global sediment
vield data.  Ancther project ¢oncerms the methods for determining the balances
of chemizcal substspeoes in rivers and other water hodies, as well as coastal
zones of the seas,

An important cenbimuing IEP activity 1s the publicatior of "Discharge
of Selected Rivers of the World", which i3 a compilaticn of monthly runesf
deta for more than 200 stream-gauging sites thoughout the world,

Katicnal Committesas for the IHP exist in practically sachk of the African
Member Statez ms wall as in many countries. The Unesco Begional Office for
Science mnd Technology for Africa is developing regionel rrograrmes in the fiald
of sciantific hydrology, io particular treining activities, snd & Regionsl
Hydrologist hes besn appointed to promote this co—opersticn and participation
n the IdP.

b. Msn and the Biosphere (MAB) Prosramme

The MAE prograume comprises lb major themes or projects. Several of

T the MAB projects have relevance to the study of river inputs to the seas, but
” the principal festures of MAP are its integretive foocus and its stress on multi-

disciplinery studiss. _ .

Active MAR National Committees exist in most of the African Member
Statez, and these Commitiees coordinate national resesreh snd treining proprammes
as well a2 orgenize regicnei activities,

c. I0C

. The Internstionel Ocepnographice Commiszsiom (ICC) end the Diviaion of
Marine Sciences of Unesco sre the vehielas for regional activities, which encompass
physical orcesnography, merine end eoastal biology and pollution, and marine
geology and geophysics activities.

d. WORRI, GEMS-Wster and RIOS

River input of substances {both diszolved and perticulate) to the cceens
hag been resopgnized a2z one of the major interactions between industrielized
soclety and the ocsans. The sssessment of the ioput of rivers to the oceans
has been underteken by Unesco st two different levels. At the global. level,

e catalogue of major rivers discharging to the ocdans has been compiled, with the
financial support of UNEF; +this so celled WORRI project providas a first list
of 200 rivers ranked accnrding to their mean annual discharge. Proviaional data
for the wabter quallty af rivers dlscharglng to the oceans have slse been compiled,
especially for the industrialized countries of Furope, Korth America and Japan.
fn the other hand, the $lobal Envitronmental Monitoring System weter component
{GEM3-Water) - m collshorative project linking UNEE and WHO, Unesco and Wl -
will provide beseline date of water quality for msjor rivers nesr their mouths,
as well 85 for rivers passing though large citles and for lakes and groundwater.
Unesco Ls cﬂllﬂhﬁratiug with UNEP and WHD in the training of specialists who
w1ll partlclpa$e 1n the GEME—W&ter proaect, as well as its w1d£r rﬂle in the
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of a Unesco/SC0R workshep keld at Melreux, Belgium, in 1974 have been publizhed

by thnesco under the title "Blogeochemlstry of Istuarine Sediments', 1978. The
proceedings of a workskop held in Bome ip April 1979 in the framework of RIOS

are presently being edited by the Seeretzriat of the Intergovernmental O¢eanggraphic
Commission {IOC) for publication; they will give informabtion on river compositien,
processes affecting this compesition during estuarime mixing, the resulting

flux to the cceses and the inflyence of pan's setivitles oo these characteriszties.

On the regional scale, Unesco has conducted projscts witbin the
general framewerk of the UREL Pegional Seas Programme. Fgllewing on from She
pilot Mediterrapean projects, two projects — MED IX =pnd MED X - allow ap acecurate
essegoment of the mass balance of water dizcharged to the Mediterranean and a
first assessment of the dissolved pollutant dlscharge (MED X), MED ZX stresses
the importance of particulate metter as the carrier cf most heavy metal and
organic pollutants, and provides the first date on particulste matter compositicn
in that region,  After thet was completed the preliminary project "River
Inputs toe the South-Zzsi Asian Seas".

The experience acquired during these projects has provided a sound
basis for the plenning and execution of s preliminary projest "River Inputs
to the West and Central African Seas”. During this project, have aeen identified,
togather with the status of monitoriog of water quality paremeters included in
the "®lack list", "Grey list" and = wmiscellanesus 1ist of deierminants., A4
preliminary catalogie nf major rivers discharging to the West and Central African
geas and compilation of water quality data for dajor rivers nawve been prepared.

IIT. IMPLEMENTATION OF THE FRGJECT

1. Introduction

In order to fulfil the objectives defiped in paragraph 1, the fnllcwing
actlon has bean taken by tke Secretariat:

(1) establiching coptects with ingtitutions, lsboratories and individusl
geientists actively invelved in river stulies.

(ii}  collection of 21l availsble dasz apd reports on river water guality and
river discherges including hydrological yearbocks, reports. sciemtific
puBlication, meps...;

{1ii} idemtification of the mgjor problems encountered in the field of water
gquality monitaring and of piver pollution akbatement;

(iv identification of coumtries' experts wheo covld attend s Comsultzntion of
Experts on the River Iaoputs to the West and Centrsel Africen Sees to ba
held prior to the Intergovernmentsl Meeting of Experts to review the
Draft Action Tlan for the WAF;

{+} Synthesis of available data ard first assessment of =iver dlscharge to
West apd Central African Seas,

(vi} (Crgenizing of an Expert Consultation on River Input to the West and
Central Africean Sees in Daker, Senegal, in December 1980.
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2. Pregent Statuz of National Monitoring of Wetaers

2.1 SENFGAT
2.1.1. Btstus of Monitoring
2.1.1.1 Ehﬂirnnmenta; Protection

4 plen for environmentel protection is under study. A national
ageney for the protection of watars with the sim of controlling industrial
Aischarges to rivers end ground water will be estsbliched. A study of
environmantal protaction zriterie to be edopted by industrial plants ia
being conducted by the National Company for Development Studies {Saciété
Nationale pour l'Etuds du Développement, SONED).

Mereover, Senegal has implemented m coordineticn system betwesn
the Favy and the Airforce in order to conirwl the marine coastasl weters.
Ships discharging infe coastal waters are located by aircraft which warn the
navy for an in-situ interventicn.

2,1.1.2 Whter Discharges

The Directorase of Water Resourses {(DE-Direction de l'EydraullquE]
ia in charge of the river gauging stations of Senegal. Tt is assisted by &2
WMO wission sndproduces hydrological yearbocks. A1l the Senegal rivers are
monitored for river discharge.

The French Oversess Office for Sclence sad Technology (ORSTOM)Y
Bydrological Departmemt, alsc measures rlver discharge in & llmlted number
of stations, especially on the Sensgel river.

2.1.1.3 &olid Metter Transport

43 far =s Is known, Bolid matter transpert is only measured by ORSTOM
on the Benegsl river. Fowever, these studiez are only preliminary. Tt hasg
not been possible to check with the Office for the Development of the Senegnl
river besin {(Office de Mise en Yaleur du Séndgel (OMVS)) whether othar
organizations are alse conearned with the problem.

2.1.1.4 Weter Quality

50 fur there is no syatematic survey of river wgter gquality but

a limited number of studies are performed by various organizaticns:

- BOREES (Socidtd nationale d'exploitation des eaux du SEndgal/Senegel
Nationel Company for the exploitetion of water) contrels the quality of
drinking water, espeeially in Daker (Centrsl Laberatsry) and St. Léuis.
Lakar drinking water is partly provided by the leke of Guiera, which
iz fad by Senegal river flood waters, snd the Cap Vert ground waters.

~ ORSTOM (Herin Cewter) has enterad upon an intenaive study of the Senegal
river water chemistyy. The aim of this study is basically the geo—

Ahamt mel meco_halamaa AF +his = wan T e T - 1 B T, TUSE NE R P R I
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- The Geclogical Leboratory of Daker University is carryice out ground
water quality studies eand a speciel study on fluorides is being parformed
by Mr. Travai,

- The Eovirvmpental Sciences Iostitufe (Daxar University} is sa.ld Yo hawve
entered upon limmelaglicesl studies af the lake of Guisrs.

2.1:2 Major Conclusions

S0 far there is no regular monitoring network of surface waters bul
the analytical and technical skill exiats, especially at the Directorate
for Water Resources, BUNEES and CHSTOM. SONERS and ORSTOM-Haan laboratories
sre fairly well equipped with verious lasmps for stomic absorption spechromebry
40 measure the black and grey list of perameters previcusly defined withio
UNEF programmes, '

Analysis are performed on request. A mobile _abura.tcry for field
snalyses as well as sampling stations (Benegal river excluded) is now
avalleble,

On the whole, there ig no global stndy of the aguetic and terrestriaz
environmant .

The msjor rivers in Senegai and Gambia which should be teken intc
gccount in the Regicnal Saps Programme sra sbyicusly ther Ssnezal end Gsmhia
rivers. The megsuring stetions are to be situated sufficiently far inland
to avoid the quality of the parsmeters being influenced by saa water intrusionm’

2.2 GAMBTA
2.2.1 - Status of Monitoring

Hydromatgorclogical sctivities are earried cut by the Water Resources
Department. Salinity apd discharge vers monitored during & UNDP projact
studying salt fntrustion-{1975}. Actually a lahoratory existz which is net
operational dus to lack of perscnnel, chemicals snd equipment. The major
canaen of pollution are: fErtlllzers, pesticides, domestic sewsge and
wastes from = brawery in Banpjul.

#.2.2 Future Flens

Gambia is planning“to establish an enw1runmental BRENCY . It plans
to ana.ljree and monitor the OBEMS~Water basic detarminsnts in the Gambia River,
Microblologlcal smelysiz of potable watelr of Hanjul is also foreseen to start
in Japuary 1981.. There is an urgent need for trained perscnnel and adequate
equipment, :

2.3 LIBFRIA
2.3.1 State of Fiver Monitoring

. In Liberia, the Liberisan Hydrological Service is part of the Mindatry
af Lends and Mines and hes a mandete to carry out studies rE¢ating to waLer
rescurces development . “‘here are severa.l agenc::.as riamg "nl'ﬂ.rlﬂ‘l.ls f-n:u,k within

*
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2.3.1.1 Liquid Discharzes

The Hydrologicel Serviea has 35 gauging stetione of which 18 are
equipped with automatic water level recorders. Personnel {hydrologists)
vigit these stations periodically to make diarharge measuremsnts.

2.3.1.2 Solid Discharges and Weter Gnality

Iiring the wizit of hydrologists to the gauging staziocns sanples are
cgllected and anelyaed in Monrevia for Zn, Fe, Nitrate, ©u, Pb, Turbidity,
Hardness (Ca snd Mg) acidity, alcalinity, electric cﬂniuctlvlty, oH, Cr,

F, aﬂh and calowr.

2.3.2 Major Coneluaions and Problems

Pollutien in Liberia is mainly csused by Iron and Mining Companies.
Various compania: in the process of extraction, dump overburdens and other
waste materials on the mountain slopes end other convenient arsas from where
they find ready sccess to the nearby streams and rivers through runoff during
heavy tropicsl rains.

) Alsc some other companies such az the rubber companies discharge
theily efflvents directly into the natural river aystem or ocean body.

Apart fron the monitoring of the rivers which have ﬂegn pollubed

by the mining companies {3t. John, Yah], the Iiberian Hydrolegical Service

tries to monitor marny other rivers and creeks for agriculture, driaking and
city water supply and other development purposes depending on the availability
of resources and equipment,. As the service does not have the resources to.
monitor 2ll the rivers, it makes the mining and other corpanies monitor the
mineg end creeks arcund them and forwerd & monthly repoert to the service.

The feven maln rivers to be ineluded in the WA Drogremme are: Mano,
Ieffa, 5t. Prul, 3t. John, Castos, Senghuen, Cavelle. The ¥Mano river has been
the sbject of a study earried out by the Mano River Bagin orgeniszation {Eynrn-

power projeet).

2.1 IVORY COAST
2.4.1 State of River Monitoring
2.1.1.1 Liquid Discharges

The monitaring of the hydrolcogical network iz ensured by bthe Central
Directorate for Water Reacurces {Birection Centraie de 1'Eydrauligue (OCH)) of
the Ministry of Publie Works, Transport, Building apd Towo Plaoning — and in
particular by the Division of Surfece Water Resources directed by My, Bourges.
These dsta are managed by Mr. Remene, chief hydrologist of the DCE directed by
Mr. Camerla.

The whole of the network imcluding 103 limnimetric stations is
diviged into three regions comprising two hydrological monitoring brigades
esach. Information is obtained continuously fTom twenty stations egquippéd
with limnigrapha.



Tais asivork, perfectly cperational @n 1%80, should be brought
te 170 stations (that is 15 supplementary statiana for each brigada), half of
which could %e =zquipped with limpigraphs within the next two years.

Tor seversl decades, this administration has been regalarly publishing
the data obtalned in hydrological yearbocks.

2.4.1.2 B0lid Discharges

At present, there 1s no programme of regular accuisiticn ef data
coneerning 801id discharges in Ivory Coast. Bowever, certain loecal studies
pregent intearesting results, suck as the monography carried oubt on the white
Bandams and its effluvents by Mr. Gamus in 1972, or she publization of a
general study in 19T1: "the netural environmens of the Ivory Coast” {memoire
ORSTOM No. 50).

Furthermore, the steff training project of the DOH shontld bring
about the deily sampling of s01id discharges for every station of the
monitoring network frem 1981 oowatds.

4

2.4.,1.3 Water duality

Severnl orgenizztions have plang for water quality studies and
parry ogt certain metivitieg in this field- They are:

- the Directorate of Nrainsge and Sanitation
~ the Centre of Oeceanczraphic Hesearch

- the Direcstorate of Industrisl Environment.
~ the ORSTOM Centre of Adicpo-Dound

These orgenisms have their own amalyticsl egquipment adapied to their
gpecifis problems, end the whole 1izt of parsmeters salected for the WAF Programme
cgn the anmalysed in the country,

An inetitute for the analysis of drinking water aupply and apother
ona for waste wster anelyeis are alsoe loeated in Abidjen. '

A certain number gf data on the Bandamy piver and rain watisr nava
besn published.

2.%.,2 Major Conclusions and Problems

The services in charze of the hydrolcgical network are developing
2 project for automatie hydrolcgical menitering with conputerizatien of
dets located in the country. This preject i5 under the supervision af the
Central Directorate for Water Resources. Part of the projset deals with the
traizing of techniclans, the other part corcerns the harmonizetion of the
existing computer centre with the storage end treatment of hydrolegical data.

Presently, the training of hydrologista is performsd within the
framework of various conventions betweer the administration and ORITOM.
As an example, the bydrological monitering is conducted wy hydrelogists
trained by ORSTOM and affected to the Central Directorate Jor Waker Bescurces.
Siniiarly, this personnel is slso responsible for the training of staff mewbers
and temhniaians for the Surface Water Resources Diviasion. For the last



The comordination of the vorlous bodies involved in water quality
is not yet achieved,

Baslc research, previously conducted by ORSTOM, was siopped a few
years ago, owing to the priority given to intensive agriculture and the
food industry. The situation is now chenging and the goveroment has
dﬂc?dﬂﬂ to develop once again this kird of research by OBSTOM apd its relevant
bodias.

2.5 CHANA
2.5.1 &tate of River Monitoring
2,5.1.1 Weter and Sediment Discharge

The regular river discharge monitoring (including sediment) is
retlized by the Architecturel and Tnginearing Services Corp. (ATSC), =
state agsncy which hLas replaced the Public Works Depertment. Water Yearbooks
of Ghansa are regularly published by this ageney.

The Water Resources Research Unit (WRRU)} of the Coumeil for Seientific
and Industrial Rezearch (CSTR! haz carvied cut speeific river swrveys, including
_discharge meesurements, whick are feiumd in CSIE reporta.

2.5.1.2 Weter Quality

A regulsr water qualltF manltnrlng exlsts for the Volts river cn
stations located on two #mejor reservoirsi upstream of Akosombo dam (Volta Lake)
and Kpong dem. Thege staticns ars surveyed by the Voltsa Liake Rescarch Institute
of the University of Ghane. )

The WERL carried out intensive aualy*lcal Work on some rlvPrs, guch
as the Densu {study completed] and the Pra river (ongoing study). The
parametera analysed are the major elemenfs, Lthe nutrients and sope metals.
The WRRU lgboratory is well equipped with an atomic absorption spectrameter
and & spectrophotometer.

The Tnstitute of Aguatic Biclogy of the CSIR is in charge of tke
pollution surveys on the rivers of Ghana, but detailed information is
lecdoing on this activity.

The Envirommepntal Protection Council of Ghana is in sharge of
cocrdinating the various activities in environmental studies,

2.5.2 Major Conplusions - State of Monitoring

.li_.'l. i:'i_

' GHena hzs been stuﬂylng river hydrology and river guality for many
years apd pumerous administraticons ere ectively involwved in thiz field.
The analytical potential is high and there are st lesst three laborabories
well-equlppei for water quelity aralyzis.

. The mejoy sources of pollution to Ghanaisn rivers some From mining
{gold, menganese and dlamﬂﬁds) timker, rubber and agro-base indnstrias.

Tmmatld o3 4=
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African region, December 193C, agreed that the following rivers should he
monitored at the atatlons indicated below:

Biver Stetions

Tano ' no station yet

Pra Daboese and Kononge
Volte fpong and Ade
Ankobra Domingse snd Ankwase
Densu Weije and Asuboi
HAyensy | Qchereku

It must be poted that tie river Ofin is not reported in thes
above list. This river is a tributsry of the Pre river and receives much
affluent from mining industries.

The river Tano Sorms part of the boundsry between Ghans and the
Ivory Coast. This river has nobt been studied in the past because of the
lack of iadustries and poor accassibility in the ares. Two stablome will,
however, be selected for the WAF Reglonal Seas Programae.

" Efftuents from the Xoncongo gzold mines in the Ashanti region eanter
tke river Pra by wey of the river Ofin.

At present, the Water Rescurces Research Unit is in the procass
of mountinrg & major water gquality study of this river in connection with
salt~water intrusion problems encountered on the river et Daboasi.
Discherge measurements are availsble for this river.  Some sedimant dlaschurge
dets are availsble for this river at Beposo.

Thae Valta piver has bheen sxtansively studied. Most of the data
required are available.

Discharge measurements pre gvailable for the rivar Ankobra as wall.
as seme sadiment Ioad discharge data. Thig river Jrains the Immortant gold
pining areaz of Tekwa and Frestes. A mengenese mining industry at Msuta
glso discharzes to 2 tributary of “he Aukebre., Pollution indices monitored
are cysnide, BAD at 27°C and DC.

Most of the pallution in the riwver Densu basin iz due to high
populetion density. FRiver discharge messurements, az well ms water guslity
measuretents have been made, and also some sediment digcharge measurements.

Ho water quality studies have ¥et been mede on the fyeasu river;
bowever, discharge messurements hsve been made over theyears.

The vivers to be monitored in the Regional Saas Frogramme (West and
- [ R - T R T wai rmm e Tal sk n Anvmestwaom AF +ka Enane dam. river Tapo ., Pra.,
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wahera.
2.6 TOgo
2.6.1 Prezent Status of River Manitoring
2.6.1.1 River Discharge

Tha national network for hydrologicel monitoring is paptly taker
care of by the Hyirologlcal Tivision of the Sydraulic Direstorate (Ministry of
Mines, Hydraulic Resources end Putlic Works)., and the other half by ORSTOM.
Both these organizations heve published yearbooks {two volumez of dats before
1971 published iIn December 1973 and Juns 1974, & sscond issue of data for
1971-197% may be pubiished in 1981). Data exchangs Letwesn the Hydrologiead
Divisior and ORSTOM 1s vermanert. There is a jeint documentation Certre.
Finally, local studies on the Mone river hasin which borders Bepnin end Toge
have bDeen performed by the two countries in collaboration with the support
of various internetional consultants and OFSTOM.

Mr. Ketakeou, *erhnical seeretary of the International Bydrolagical
Programme for Tocgo, elso ceptrelizes data for the Intermational Drinking
Water Supply and Sanitstion Decade, The different technolwmgicsl committees
conagrnad are: ;

-~ the Meteorociogloeal Service of the Ministry of Transport

- the Waticnsl Buresu of Mining Resesrnh (Buresu Wationsle d= Recherches
Minigres  (EHEM)) arnd the Hydrologieal Section of Mr. D'Almeida

-~ the Dirsctorstes of Rursl Englneering to which Mr. Ksatakol bhelongs :

~  $he Directorate for Sanitatior directed by Mr, Nenonéndé from the Ministry
of Hoolth

£.6.1.2 Solid Diacharges

Bolid diaschargas have only baen messured in the framewark of 1oeal
studies made by foreign cowsultants and by ORSTOM, notahly Mr. Colowbari's
Publications.

2.6.,1.3 Water Guslity

Az for the solid discharges, the only svailswle dats copresponds %o
local studies sueh as those carried out by Mr. Colombami from 1965 to 136T.

Messurements of physical parsmeters, temperature and conductivity
are sometines carried out., Chemlcel dats are rarely svallable. However,
in the fremework of Zhe study "Enowledge of the patural environment of lake
Toge" being carried out by Mr. Millet (CRSTOM) under the dirsction of Mr. Kgbakou,
& progremme of clipmicsl analysis is foreseen. Hydrao=biclogical analyses
ere to be made by Mr. Nenonfné's gervices.

2.68.2 Major Congclusions ané Froblems

The state of the existing hydrological wmonitoring network is very

zat i efask AT fm tha ather hand. the develooment of a1 mnalvbicel follow—
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It shotild be mentioned here thet an importent faetory of phosphats
extraction ia situated nsar the coast. Tts impact on narine environment
should be partienlarly studied.

Prorosed major rivers 1o Be moritored within the WAP programme
are the Haho and the Mono, this last one being the borderline with Benin.

2.7 BENIN
2.7.1 Geperal Fresentstison

Qver an sres of nearly 11% ,600 km?, the Popular Iepublic of
Benin presents an appreciable hydrological network, including:

~ the piver Mono fwhich iz shared bty the Fepublic of Togo)
- - the river Ouene '
. - the river Couffo
- the river Zou
- the river Biger (withk its affluents Mekroun, Aliboru and Sota)

2+T«2 Etate of Biver Monitorine

2.T.28.1 Idiquid Discharges

The monitoring of river guuglng network was carried out by CRSTOM
(until recently) snd especially by the Directorate for Hydreulic BResources.
The measurements sre reporbted regularly and canstantly up—dsted.

2.7.2.2 8olld Discharges

Some local studies are of real interest, especially those
relating to erosion problems in river basins or im areas mechaniecslly
cleared, Babt, it scems tlet no comprehensive naticnal survey hses been
" vndertaken in this field. - Very sericus plans are un-erway for the sald
. studies.

2.7.2.3 Water Quality

Here, a8 in the cass of the studies of solid discharges, nothing
very important has been done.  Analyses are made regularly, eEpecially
in the fields of: '

~ water quality for irrigation

-~ water quality for piseioulture

- wgter quality for human consumpticon

- water quelity of Lake Xokous, Leguna of Torto-Novs and
weters of the low ground of Cotoneouw. '

The variqﬁs projects and studies (carried out or to be carried cut)
on wetear quality sre the responsibdbility of:

- the Directorste for Watar Resourres
- the Water and Electricity Company of Benin (Soecigt? Béninolse



the UNLF/FAQ Agvopedelogy Project
the Fatiomael University of Beanin (UNE}
- ORSTOM

]

- the Directorate of Rural Engineering (Direztion 4u Cfris rural {DGR})

The loborstories of the Direciorata for Weter Resaurces of the SBEE;
of UNE end more especially the one for the Agropedniogy Project, are =quipoed
to deal with such analyses, ut it will be neacessary to assist then technically

ard to reinforce staff and eguipment.

2.7.3 Major Concluaions and Problems

The existiﬁg network of discharge monitoring is more or less
funchioning. This netwerk is insufficient &nd it would be desirsble to
extend it so as to allow & better appreclation of the prohblems.

The laboratories for water quality analysis are approoriase,
especially the ome for the UWDP/FAD Agrocpedology Froject which has just

been squipped with en atomie ahzorption spectro-photometer, tut determination
of some specific constituents such as pas;iuiﬂes will be diffieult. Progently
these products do net csuse any problem, but In years ta come their wtilisation

Wwill be more generslized apd it w1l he necessary to master their analysis.

. The problem of the pollubicr of <he cosstal weters of Benin by
Picsphates from Togo end il from ships is getting more threatening and
causes great demeage to the merine blotic rescurces.

2.8 NIGERIA
' 2.8.1 State of River Monitoring
2.8.1.1 Hiver Discharge Menitoring

The Federal Depertment of Weter Resources is the coordinating
organiem in cherge of collecting hydraleglesl date. [Due to the federal
statnus of Nigeris, the river zauziag work is sometimes realized Yy other
admipistrations: such es Ogun Steta, Ovo State or the Inlend Water Wara
Department in charge of river navigation, particulerly for the Niger itszelf.

The Federsl Depﬂrtmant of Water Resources is presently publishing
itz firat Hydrelogicsl Yeartook for the year 19783/79. However, a caertain
amcunt of information found in this Yearbook concerns only the water levels
and nobt the waber dlEchﬂrges needed for the West African and the GEM3-Water
Programms.

The Wiger river, which hes the gre=atest discharge apart fromthe .
faire river *n the West African region, is r&gulﬂrly gauged, and water
discharses are avallable

2.3.1.2 Wﬂter Quality Meniltsoring

There iz no nation-wide water quality momitcrirg at the present
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2.9 CAMEROON
2.9.1 Present Status of River Monitoring
2.9.1.1 Water Diacharge

The bydrologicel saction from the I.R.G.K. {Institut de Recherche
GEologique et Minifre/Geology and Mining Research Institute] of the DGRET
{Directicon gEuérale de la Recherche Sclentifigue et Technique/Genersl
Directorate for Sclentific and Technologlcel Besearck) 1s responsible for the
rivaer gauging operaticns. This gaaging network hes been establizhed by
ORSTOM. This network is cperational (71 limmimetric stations including
8 limnigraphic stationa}. Almost 65% of the Camerson area is presently
menitored. Fumercus detaiied momographs have Leen performed on river basins
by OBSTOM =cientists. Among others, one can gucte the Nyvong and coastal
rivers, Senags and Bamiléké country studies.

2.9.1 Solid Discharges

80lid Discharges were measured some years ago in the framework of
regional monogrsphing {(e.g. Bamild&k® platform) by ORESTOM. These studies
are now coupleted, ther have showm high s0i1id diszcharges as compared to the
Wagt and Central African average.

5.9.1.3 Water Quality

4 weEter quality yearbook from South Cameroon has bean editad by
CMAREST (now DGRST) and ORSTOM under the dirsction of Mr. Nash and Mr. Olivry.
FNow, due to the re-orgenizetion of DCGRSFE, the laboretories are not operating
for a 1-2 year period.

Cther organizations such asz the Sub-Directorsts for Sanitation of
the Health Ministry do have the analybical facilities but are not presently
dealing with river water gquality. The Sub-Directorats for Water =and Sanitation
of the Ministry of Mines and Energy controls drinking and waste watera Io cities.
It mekes some inspections {which are comsidered imgufficlient) of polluting

industriel sctivities. The National University is copnducting varicus resesrch
prejects on weber guality. There is a project on the sstablishment of an
ipstitute for water quality end coastel rescurces. Moreover, a laborastory

for the control of drinking and weste waters is foreseen. Thia laboratory
waild alse control the quality of pstroleum products but this latter ackivity
is not primerily concerned with snvironmental protection. Tha MAR {Mao =nd
the Biosphere) permanent secretariat coordinates the environmental activitias
amorg the varicus adniniatrations.

' 2.9.2 Major Conclusions and Frohblems

) The river wezter discharge network has heen operating oo & regular
tasis for several years. On the other hand, the river water quality nebwork
which was working some years ago (general hydrochemicsl parameters, mejor
elements, Fa, Mn, A1) i3 presently under re—-orgenization.

Similarly, +o onhaer Weat Afrisan coastal states, the damming of
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quality, especially by trapplng sediments, which can absor®d pollutanta,
Intensive agricultural development (E.g. gugar cane ) may elter the water
guelity in such & msnner that Fizh mortality 15 sometimes obmerved
(Mbanjok aree}. Point sources of orgenin pollution such as the Tdea
paper factory mst elso be mentioned.

Mpjor rivers proposed to be monitored within the WAF programme
ars; HNkap, Senaga, Hyong, Ntem and Mownga.

2.10 GABOW
2.10.1 Present Status of Fiver Monitoring
2.10,1.1 Water Discharge

- Until 157T the river geuging station network wes tasken cexre of by
OFSTOM which routinely published bhydrological;yearbooks until 1979,
Since 1978, this monitoring network has been ittegreted within the CENAREST
{Centre Nationel de la Recherche Scientifique et Technique/Nationel Centra
for Scieptific and Technological Ressareh) within the framework of the seation
for bydrologicel studies and research,f' This section hes alsc performed
monographic studies such as that om the Ogooné river (in press}.

2. 1ﬂ 1.2 Bolid Dlscharge%

o "

Presently, there is no regular survey of river sclid discharges.
HBowever, fome point measuremﬂpts have Besn carried out ir certain speecifie’
gtudies. _ Jf : : .

2.10.1.3 Water GQuality E : .

The CHAR (Centre Watiomal Anti-Pollution/National Anti-Pollution
Centre) which -is under the DGRSEPN (Direction z8nfrale de la Hetherche

Bedegtifique de 1'Environnement et de la Proteckion de la Hhturefceneral

Divectorate for Scientific Regemrch of the Eh-wlrunment and the Pr:}tect.:.t:n
of HatUre} ig in cha:ge of yater qpallty monitoring in Gahon¢ ,'

However, the (NAR does not have its own 1abnratory huﬁ rEﬂHﬂEtﬂ
the analytical office ¢f the Ministry of Mines to. carry out the analyﬁls.
The CNAR hag renently been created - one aof its prﬂaects is an: 1nventcrr _
of pelluted aress in Gehon and thelr degree qf cnntamlnatlon, this pru;ect
must be achieved im 1981, TFor the momant, river water quallty deta are:
scanty and there is -no reguler survey. : o

2.10. 1. h Major Conclusiona and Problems

Fbllﬂﬁlng a re- organlzatlan, the river dlschargea mﬂnltﬂr‘ng nctwmrh
iz operating W1th limited meana and she resding of limpimetric atations
is no longer performed. The metwork re-organization will be completed within
two years. Maindy for financial reasons, there is presently ng river wetar
guality network. = The major sources of agriculturel polluticn sre restricted
ﬂwlng to ag::cﬂlxur&l practices, The oumercus o0il bore-holes aand the. reflnery
prajects nepr Port Gentil represent s potentisl pcllutlan source for ccasual
waters., In the whole soubth srea of Ogzoné anﬂ in the western part of the’

..... [FIp—— Dasm T o B an o it T v Uy U



The proposed major rivers to be monitared within the WAF Regional
Sass Programme sre the following: Lomo, Oggoné, Nyargo.

2.11 CONGD
2.11.1 Presant Status of Monitoring
#,11.1.1 Riwer Digeharpe

River gauging monitoring is performed by ORSTOM. Hyd-ological
yaarbogks are publisched.

2.11.2.2 Beolid Macnargee and Water Quality

20 far the northern part of the Conge does not have any signdficant
irdustyies and it is sufficient to comtrol the river solid discherges. Water
quality would be worth monitoring in the Kurilou-Hiani river which flows through
ar industrializsd ared.

There iz & river gauging station upstream of 3razzaville.

Although three lehoratories {(Mining Service, Watar Department,
ORETOM, Public Health) are abls to analyse most of the GEMS-Water determinants,
no inatitution iz presently inveolved in a regular survey of water quelity.

2,11.2 Major Problems ' .

There iz & need for qnallfled personnel and sdditional equlpWEnt
The Conge {Paire) river, which 1z the bordering river with the Republic
of Zalre, might be studied for water and sediment through an intergovernmental
project with Zaire and the Centrsl African Republic, but some difficultias
have ty be solved before achimving thiz co-operaticn. '

2,12 RATRE

2.12.1 FPresent Status of Monitoring

2.12.1.1 Ei}er Discharge

Byrdrologicsl yearbooks on the Paire river are published.
2,12.1.2 8Solid Discharges and Water Qmality

There if no- speciaslized instituztion in charge of water quatizy
nonitoring, buth there is & water quality lsboratory in Kinshase., Several
sedimentolagical studies have been conducted, espenially by the Hydraunlical
Laboratory of Gergehout (Belgium) and the Central Latoratory for Hydraulics
{Labaratoire Cemtal d'Hydraulique de France (LCHEF)). g

2.12.2 Mejor Problams - Frojects

A problem of sample conservation exists owing to, the distance
between the Kinshaas laéborstory end the Zaire river mouth (350 Ims). Ao
inventory of polluting industries has been established by a UNDE/UNIDD
consultapt survey. The implementation of' & sampling station at the Zaire
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3. MAJOR OVERALL CONCLUSIONS AND FOLLOW-UP RECOMMENDATIONS

3.1 Overall Findings and Jonclusions

The followipg countries partlcipated in the study: Senegnl,
Gambis, Liberis, Ivery Coast, Chane, Togo, Benin, Nigeris, Camercon, Gabom,
Congn, Zairs.

3.1.1 Present Status of River Momitoring aof Water Sadiment
Iiacharge and Water Juality

Annex I provides a classification of major rivers of West Africs
eccording to dralnage erea and discharge and Appex IZ a list of sslechted
rivers in West Africe indiceting for each of t$he rivers the availabllity of
data for water discharge, sediment discharge and water chemistry.

The following conclusions cen be drewn from Amnex II: of the
L1l identified rivers for which the status of momitoring is Enownm, 28 have
long sequences of river discherge data; . for 3k of the 41 rivers nc sediment
data are gveileble, Io wesber chemiztry data are avei{lsble for 30 af the
b1 rivers. .

3.1.2 (labal Water Input from the Africen Continent to the Gulf
of Guinea end Adjanent Regiona

. The sversge long-teym water input from rivers to the West Africen
sees 1s around 80,500 cubic metars per second.

The details of the yearly budzet sre given in Anpex VI, while Annex ITI
provides a catalogus of river weber discharges by country

3.1.3 Estimation of Sediment and Follubant Tnputa to the Weat
African Sean

Tn viev of the scarcity of dota (cee para 3.1.1}, no remsonable
gccurate estimate can be pade af aithar total suapended sediment input or
totel pollutent input by rivers imto the West and Centrel African environment.
The dsba that are availahle are given in Annex V for river sediment dlseharges
arid Annex IV for river quality, both by country.

3.1.4 Hetional Imstitutions and Laboratories undertaking Rivar
Monitoring and Water Quelity Aomlysis

A list of nsticpal ipstitutiona is given in Annex VIIT.

The majority of countries have the minimuz esgquipment for determining
fundamental parsmeters of black and grey lists but are facing serious: Prnhlemﬁ-
with regard to the reintenance of the eguipment, sheortage of gualified. =~
manpower and adequate funds.

3.2 Hecommendations

The recommendetions enumerated hersunder were developed by the
meahing AF aymarha an "Fiver Trnote to the Wast and Central Africen Marine
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3.2.1 Gelecticon of Paramsters

(Rec. 1) It 15 recommended thet every country aelect the parasmeters from

(Reo.

{Rec.

(Ber.

{Hé;.

{Rac.

{Rec.

{Rac.

{Feo.
{Fmo.

{Fec.

{Rec.

those aslected for the (EME-Weter Prog-smme and the Regional Seas Programms
acparding to nztional needs and possibilities.

The parsmeters most Frequently referred %o are essentislly organie
pollution indices, different metals and pesticides.

3.2.2 Belaetion of Rivers

2) It is recommended to measure in priority the water quality of
those rivers for which the discharges are known in order to set up msss-
balanees of pollutants discherged Loto the sezs.,

3} It is recormended that smell rivers which are known to be highly
polluted are slso ipcluded in the WAF programme,

3.2.3 Location of Sampling Sitas

L) Tt 15 recommended thet water quality and sediment measuring stations 1
. set up immedistely upstream of the zome of see water inmtrusicn, taking inmto
aceount the possibility of acecess to the statieon.

3 It is recommended, when rivers discherge o the gzas through
coastal lagoons end these lagoons are sericusly polluted, sperial pilot
projectz should he zet up to study these areas.

3.2.4 Sampling Freguencias

6) It iz recommended thet the sampling frEQuencylfor the purpose of
the WAF programme be st least coce a month, with higher frequency during
the flood seasoz in particular for the determination of particulate pellutants,

il It is recommsnded that for the near future the sampling frequency
' be dependept on accefsibility of the measuring station, the prevelling
gifficulties in analysing given parameters and paticonal priorities.

3.2.5 Weter Quality Anelysis

Bl 1% is recommended thet each imgtitubion rontinue, in prznclple,
to use the mathod they are familiar with ag recgerds pre—treatm&nt, treantment
and analysis.

2} It is recommended to standerdize the method for the pre-treatnent
of samples: for example, filtering rew water through 0.4y pere size filters.

10} . Tt is recommended to undertake sn intercomperison emxercise andsto
provide standards to laborstories in the region. e

il} t ls recommended that weter quality enslysis be mac sompanied by

the dstermination of pellutants in living orgesnisms used for foo0d or other
Qrgﬂnlsms that can be used a3 pollwbion indicators.

12) It is recopmended that the measurement of BOD be carried out in the
wartam st TV Pam thraa Anvra . and fAst ascsrding Ba ardtaris ned in the
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2.2.6 PFinsneisl 4id

It is recommended that finencigl sid be given to individual countries
to allow Ghem to purchase supplemantary analysis material or additional material
for snalysing spacific parapeters, rather than using funds for the establiahment
of reglunal cantras,

3.2.7 Intergovernmental Co-operation

Tt is recommendad that, teking into account the {mportaree of the
Zaire river, vhich represents ebout 50% of the total river discharge inte
the West African Seasg, sn  intergerernmental project be leunched by the three
maiy ecvmtries of the basin, [Central African Republic, Feire and Conga)
with the aid of international organizations.

3.2.8 Training

It is recommendsd that training be made a major objective both in
the framework of the Regional Beas Progremme end in GEMEZ/Water in particular
gt the middle technician level in the field of wsler chemlatry.

It is recomended thet training be 2lseo spacifically diracted towards
the problems connectad with the maintenance of anglytical eguipment. The
Beieptifico Instyumant Centre in Acers (Ghana) sculd be ukilized as o base for
+hiz type of training. '

3. 2.9 Date Pablicatian |

It 13 recommended that Ungscu publizh & regular nawalﬂtter regarding
water quailty in West and Ceobral African countries.

" 3.2.10 Estusries snd Coastal Lagoons

1% is recommend=d t¢ launch pilot projecta to. study the chemieal
biological, envircmmentel and sconomic aspects of legoons, in particuler,
in the srees which are seriously affected by pollution euch as lsgoons near
Lagoa and fbidjan and the estuwary of the . John river in Liberis.



ANNEXE 1.

CLASSEMENT DES PRINCIPAUX FLEUVES DE LTAFRIGUE DE L'OUEST (1)
CLASSIFICATION OF PRINCIFAL RIVERS OF WEST AFRICA (1)

Par ordre décroiszant de baasing wersants
according to decreasing drainage ares

Par ordre décrolssant da débits (33
sccording to decreasing water discharge

CY

1 260 m°/s de 1936 & 1963

Zairce 1 522 020 {kmz} Zaira - 40 680¢ ﬁmsfs}
Niger L 125 nQg Higer 3 500
Seénggal 441 000 Ogooud L 758
+ Vnlta 398 171 “Sanaga 2 J6d
i $aloum Casamance 268 (OO Cross 1 557
' Ogooud 05 000 Tolta = 700 (&)
. Sanaga 135 qo0 SEnégal | 774
fi} Bandama > 100 000 (2) Saloum Casamance 695
17 Sassandra = 80 000 (2} Fonkourg 683 (2}
Ouéné 50 000 : Kyanga 511
Croas 48 o0 Sassandra = 360
Htem 31 400 Pra 289 (2)
! Monc 22 000 Ntam 288 '
- Hyaanga 20 000 3andzma 285
: . Hyong ' 194 (2
! Hom c¢lassla (données & 1"embhouchure inconoues) Cudmé 152
| Not clamaified (unimown total drainsge area} Tana 146 (23
i : Monao 110 _
i| Pra > 23 000 {2) Hkan 62 (2}
" Byomg > 19 000 (2]
| FKonkaux > 16 000 ((2) s
" Tano - > 16 000 (2) Non clasads - nmot classified
Hiam > 2500 (2
Como = 2500 (2} Goma
{1) Ce classement eat provisolra pulsque de nombreux fleuves nfont pu 8tTe pris en
compte par wanque de données '
This eclassification ia oot defipitive as & great wmber of givers sra misaing
due to lack of data
{2) DBbit et bassin vergant partiels (dernlére atation Jda Jaugeage)
Partial discharge or drafnaga area at the last gauging station
(3) Vzlenrs wur ma Iongue péricde - long=ferm avarage



ANITEEE II

LISTE BES FLEUVES SELECTIONNES DANS L'AFRIQUE DE L'QUEST {1}

LIST OF SELLCTED REVERS IN WEST AFRICA AND STATE OF MORITCETIHG {13
BAYG FLEUVES DOWNWEES DISPOVIELES
COTITEY RIVERS AVATLARLE TrATA
{of Tiver mouth) -
Débic Oharge Solide analyse de 1'Eau
Yater Discharge Sediment Discharge Water Chemdsztry
SENEGAL {1) Sendgal et ] 0 x
Saloum-Sine ¥XE 0 0
-A83mAnCE EXE 0 Q
GAMBIA (1) Gamhia Q { a
GUINEZR Corubal { q Q
GUITHEZ-BISSAN Ronkoura o 0 0
SIERR4 LEGNE Eclenta Q 0 ) a
Moa #] ] 0
LIBERTA (12 Mang XX XX x=
Loffa EXE, g c
St. Paul i 4 Q {
gt. John e o )
. Ce=stos b= =4 q L
Senghuan rex q qd
Cawalla b vce Q G
ITORT COAST {1} Sassandra pa:e 1] x
Davro * t] 0
Bandama ik qQ xx
Comas =X 0 L]
GHANS (1) Tano bote'd wx 1]
Pra (+0£fin) xE=x == TIE
Yalta THT == {2} bl
Dangu {4
Ancobra (4)
Argenaun {4)
TOGG (1) Maho (4)
Mono R Q x
BEIIN {1} Mono oK ] o]
Chaemé o 3 0
Couffe (4)
Zou [4)

b v s moyenile 3 long terme — long-tBCm average



ANHEYE IT - page 2

P S S R T ]

PAYS FLEUVES DOMMEES DISPONIELES
COUNTEYE EIVERS AVATLARLE DATA
(of river
mauth) naEhie Charge Solide analyss de ]
Water Discharge Sediment Diacharge Warer Chemi:
NIGERIA (1) Ogun 0 0 0
D=hun ] {0 0
Wizer =xx (3) ox (23 {3} 0
Cross X d 0
CAMERDOW {1) Ykam x 0 x
Sanaga XEX b= 4 =
Mounge b d i v
Hyomg =ER 0 =
Ntem NEX i] |
GABOW (1) Come 0 o 0
Ogoous pw’e 4 B ! 0
Hyanga e 4 { d
CONGO P.R. Lalre o I Xx
ZAIRE (L1} Zaire v v X=X xx |
ANGOLA Mbridge 4 0 0
Cuanza 0 0 0
Cunenea 0 0 4
TOTAL XEE 28 2 1
HITMRER = - 5 &
oF z 3 Q 4
RIVERE 0 1q 34 30
41 &L 41
{13 Pays teprésantis au réunion d'exparts
Counctries represented at eXpert maating
{23 Valeur actuelle incoomue = present day value unkpowon
{3} Paricde d'é&rude ipcommue — pericd of study unkmown
{4) Pas d'informations sur des donpées cn janvier 1981

Ho Informatiom on data Iin Jaoua-ny 1%81
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ANNEX TIL

CATALOGIE DES DERITS LIQUIDES DES FLEUVES
CATALQGTE QOF RIVER WATER DISCHARGE

If for a ¢ertain river ne datz are
indicated it means that 1o January
1981 no data wers resdily availlizble.
Data may. axist and «wifl become’
availabhla.




COUNTRY-1AYS

—_-———— e e PR T T ST TTEm TR T T ——

- EE N T e — R R R Bk L b iy e e oy e Ay iy 1 7 o e —]

STATION
CoDE e
HAD NUMIER-NUMERD DE HEFLHLHLE
LATITUDE N .
LONOTITUBE KB
TOTAL DRAINAGE AHEh-JU LRFIGIE
TOUALE DU DASSIH (km©)
DRAINAGE KILEA AT STATION- 2
SUPERFICLE A LA SPATION (ko)
DISTANCE 'PQ HOUTI-BISTANCE
A L'EHROUCHURE  (km) .. ..
STATION ALTITUBE-ALTITUDE
DR LA SUrATICH (m)

e e o e e T T T EE T NN TR W N T FE N M R S R L R A o e

WATER DISCIAINIE-DEATY -
- - -2
3 1 {i.a l.km )]

M .-.B

1
I
11
1vr
v
vr
Vil
V111
Ix
X
I
X11

ANHUA L HEAH-HUYEHNE ARNUELLE

ONSERVATION PERLIOD-

4]

—— -

_hlf
210
1930
2310
Lits0
155

19035-196%

SENEGLL

Sendgal

) KU Y

~A2 300N ]

C4AE Q00 | Ak

auB oo |2

qr 11,1o

S —a. ommr,

ué

—Hr Al T e TE = T ————— Ir

SENEGAL

CHA3 (o
§3.9(0

7
0.4
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COURYRE-PAYS CAMERDUN GAHERGUN
_______________________________________________________________ e e e = e
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STATION . o __Edén Olawms M*B
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SUPERFIGIE A LA STATION ' {k..‘?) } 135 060 . _ _ .
DISTANCE TO MOUTH-DISTANCE
A L'ENBOUCHDRE (ko) R T man
STATION ALTITYDE- ALTITUDE
DE 14 STATION {m) R S 12 . 628 ‘
———————————————————————————————————————— L Ir—--wn-.!_-_.———-—-a-“ll-—_——-—-l ——— e R L L e e -
WATER DISCHARGE-DEBIT
I'I13.ﬂ-1 [l- 1- HHE]
I Bha (6,2} 1122,0 (6,0)) 112
11 o SheU8,0) ] 1 5a,
111 _ e W (3.0) | 65.p (3.5)] 59
IV T 618 (4 o) | 120,0 (g,5){ 88,
v . 925 _(6,9) | 1e5,0 (8,9)| 129
VI o C T T a336 18,5 sz (2.k) 155
Vi1 I 2040 " {(35,1) " | 1p5,0 (B,9) | 144
' VITI L I E??b' Taﬂ 5]-- llﬂ,ﬂ' (6.‘*) 113
IY L L T T T AYRe T33,0) 13,0 {7,3)] 142
" o L _ %030 {81,7) | 360,0 (19,8} | 271
X1 e “3490” (35.91 | 5k6 0 (29.5) | 360
X11 . e _____1%30 (10,6) | 33,0 (16,9)) 238
ANNUAL HEAN-MOYEUNE }J;H,I:IUELLE: '____ U 2000 ___.11.?2 | 1944 10,5 | 15b
OBSENVATION PERIOD- . . 154h-1971 195 19
PERIODE DrOBSERYATION



kI

CUUNLRY -PAYS QABON aABON
___________________________ .-u-u.‘...__.___-..._a..u—a--—-q-—.——---,-u.n---——————-—-—--cI-_--—------HH...,‘...*_._.,--—---
RIVER FLEuUh (REF) Como (= Komo) Dgooud
STATION . .. _ . Lambarén
CODE - I — . _.Ba 00
HAL' HUMDER- NUMEHO DE REFEMENCE _ e o0 g
LATITUDE § R I R 1|1. )
L NGITUDE E — 107NV E T
'POTA), TRAINAGE ANEA-SUPERFICTE
TOTALE DU BASAIN (kn®) I S _. 203 000
DRAINAGE AREA AT STATTON- 2 .
SUPERFICIE A LA STATION (m™).____ e e 203 500
DISTANCE 10 MHOUTI-DISTANCE
A L'EMDOUCIURE  (km)} cmme et s A -
SPATION ALTITURE-ALTITUDE
DE LA STAYION (M)  coommsmira— o om s - ki
WATER DISCHARUGE-DEBIT
mj.s#I [l;n-l-km-z}
T o e _ . Ygso (23,8}
i — e i R Y332 {21,3)
) 5 e _ e gz {24,0)
o - ] e e e | o B30 (29, F)
¥ e e e e, . bokb (32,7)
12 S . ) . N 4395 (21,5)
YIT  — .~ . . _ e I . ,-37!35 .{1313]
vITY ... e o 1590 (9,8)
IL - : - 19’"3‘ : [915}
S S 2 - haee  (20,9)
XL - L I . L o . 7930 (39,0)
XIT o ) e o b o _(35,1)
ANRUAL MEAN-MOYENHE ANMUELLE _.. ... hpsE . 23,4
., . . 19249- 19?“
L IR PR L] ﬂlr\rll"‘li‘l!r'ill.".lll'f'i” """"‘ """'”




COUNTRY-PAYS ZAIAE _ ANGOLA
e e ] e
RIVER-FLEUVE (REF) Zaire Cunnza
_______________________________________________ gt e er o e mm e
STATION e — Banans . . Cambanbe
CODE ' : | JBA 49
MAP NUMBER-NUHERQ DE REFERENCE - - .
LATITUDE M ! . . 09 “5' 8
LONGITUDE E - o T T 1k R
TOTAL DRAINAGE AREA-SUPERFIGIE
TOPALE DU BASSIN (k<) : 3 8227020 - v ..155 00D
DRAINAGE AREA AT STATION- :
SUPERFICIE A LA STATION (ko<)] 3 822 D20
DISTANCE 20 KOUTH-DISTANGE
A LU'EHBOUCHURE (km) — ..} e — _
STATION ALTITUDE-ALTITUDE 18
DE LA STATION (m) ; I - . 167
_________________________________________ mmmmmfmm e e
WATER DISCIIARAE-DERIT
n .ﬂ-l {1'.&-1.11.111 E} .
B 48 378 (12,7)| 52 ?94..@3.__51‘ .
14 S I 2 1 8Y| W2 030 fllLE} _
II1 e | 32 2hs Eﬂ Ez 39 326 (10,3)
IV R B I I TN B ) 1. Qo,9)
o RO 02 Lm,?J k3 ﬂazu.}u.:ﬁ-
VI - 36 183 g o ok (10,6
yI1 31 7b -3} 35017 " (9,2
VtII _._..__...., o 30 Hud 35 017 [ 9,2
IX e b 631 (9 1} e ok2  (10,7)
) S h2 127 't‘lu} 49 023 (12,8)
'e | o L 5% 1257 (10, 2)| 5 181 (15,2} R
'< ¢ e _) 59 071 135, 51 o Wb (el
————————————————————————————————————————————————— F------ﬂﬂ-l—ﬂhh—r.—-l T — T m =TT T ET W T —— T —
ANNUAL HEAN-HOYENRE ANNUELLE .. %0 684 10,6 | 44 893 11,7 830
OPSERVATION PRRIOD- - | 1950~1959 1958-1908
PERIODE D*ODSERVATION e 1 O
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ANMEEX IV

CATLOCTE DE LA QUALITE BES FLESVES PAR PAYS

CATALDGUE OF RIVER QUATITY BY COUWTRT

e ELam e e e PP ER LR LR I ET DRy LI RIS S,

Only rivers for which data were
avallabla in January 1981 are
liated.




Arnexs IV -
COUNTRI-PAYS: GEANA ' RIVIR-TLITVE: Volta  Page 2.
STATTIGH: Knang CJDZ: (0B® LO'Y, 0Q°C5'Z
DRAINAGE ARZa- 3 DISTANCE TO MCUTE-
STPERFICIZ OO 3433IN (xm™):; 394 151 DISTANCE 4 L'IZMBOUCKTRS {kn): %6

SAMPLING PERIOD-PZRICDE D'SCHANTILLOMNAGEZ: 1970-1974

AVERAGE SONTENT VAR TATION #d. OF 3AMFLZD
JONCINTR. MOYZHHE - o NO. D'EICTANTL
————— - --I!‘;EL —Ea!-:-—urkn-‘.--H-a-x—"———! —— - - ——

Kpon Sogakope |Epong Sogakops | dpon  Sogako
(70-34) I (73] o 175) {75)

BLACY LIST-LISTE MOIRE (70=-74) £?0-5u}
AS MGM3 .
Iz M3M3 ! - i
FA MG/M3 | '

C3 MG/M3 | !

SOR ME/MI - I
ORG LCHIOR .0 MG /3

— - —— A — - - ———y T o T B o o

GRET LIST-LISTE GRISE -
QRTHC P ¥G/L -
N-NO, MG/L _ | _ 0,00% 0,106
N-NG2  MG/L 0,000 50
H-Hffi* MG/L 0,147, C 5C
N MG/L | : |

TOTAL § MG/L '

|
+.0,03 QLY 39 2

oD
?3}313
O 00
=) C3 [

Su MO M3I '
Cr MG/M3 ! . b
Wi Mg M3 . : |
In M3AM3

s |

Mn

IOD5-DBO. MG/

SOD-DCO “HG/L | i
FERMANG .VALTE MG/ . : |
C ORG MG/L ; : )

DETEREINT M3/ L i : !
PHENQLS MG/ E ! !
MIN.OILS- ' ! |
SEUICLES MIN. MG,/L - ’

e T L L Sy i Sy —— S S ———— S

MISCELLANIOUS-DIVERS

Ha: MG/ L . . - .
Cl _HG/L . _ ~
50,7 ME/L , Hil '
FTOMG/L

SiGE HEKL_

CONo,. MICRD 5. I ;60 180 2
TTIT ATTA st AT A 0 T 8 Ao =m

4 -
OO
E ot o]
i
ir

fub i bk




oy
.:T;.T

-l AL

3UPIATICIZ DU 2ASSIN {‘{.._ 1

3LAC

o by e D00 S0

ATt

TRY-FAIS: CAMIROUN
J.Gu: Nelong
HWARZ ARIA-

"'HPLIH IRIGh-PIRICDS e
aanglé? eaIcﬂ vea; "i ha "‘1

—— '-1

2ko

Iur

£ LIST-LISTE NOIRZ
AS MG/M3
BG MO/M3
PE MG/M3
CD MG/M3

PCB MG/M3
ORG LCELOR.C.MG/3

AVERAGZ CONTINT
CONCIHTR. MOYZNNZ

HTITLﬂHlﬂGL-
evecent chague

RIVIR-FLZITVE:

.........

[esm Aonexs IV -
COoE: BA 0500 page 3.
DISTANCE T0Q MOUTE-
DISTANGE A L'ENBGUCOTURS {kn)

aqne=ﬂ_

VAZTALT
HNIXY.

Fap.1C . & Jan. 1 75

——

q3Q0. CF 3AMPTEZZ
NQ. DTICEANTIILL:

ksl e s o o

A rTS =T

GREY LIST-LI3STE GRISE

ORTEQ P MG/L
N-NO, MHE/L -
H-m:u3 MG /L
H-HH uE L
HK HG_."T..

TOTAL N MG/L

MG /M3
MG /U3
MG /1S
MG /M3

Fa ..
Mp .

MG/L
MG/L

Cu
cr
Hi
Zn

3ﬂn5-nan5
COD=DCO

PIRMARG.VALGE M3/L,

¢ ORG MG/

DETERGENT MG/L -
PHINOLS H37/L
MIN.0ILS-

EUILES MIMN. MCG/L

0,37

0,50

— —— —

MIBCELLANEQUS=UIVERS

Ha: MG/L .
Cl _M&/L
50,7 HG/L

T HKG/L
5102 M3AL .

GOWD. HICRG 5.
DE3S.0¥IG MG/ L
TEMPERATURE (C})

——

Lo o R W]
- - =k
ol fa

16,37

342

16,0

33

'm-mlu



COUNPRY-PAYS:  CAMEROUN HIVER-FLIIVE: SANAGA h”n“ﬁ -
STATICH: NACETTCAL CODE: gy 2haz page %-
DEATHAGE ARZA- s QISTARCE T MOUTH-

SUPERFICIS DU BASSTH (kx): 70 950 DISTARCE 4 L'EMBOUCHURE {x=):

SAMTLING FIRICL.-PIRIOQDI I'ISCANTIISCNMAGI: Mar. 1973 - Cet.lBTh

T gy el . v g ol W g gy s T g g e T g g ol O g A Sl - " — - ——— -
" 1
e —s - — - om o -
AVSRACZD SoImIZNT J VA2 ZTATTOH 0. 0f 3JaMPLIZ
- —— - - i iTEm A w g
IoncImMmR. ssymnis oD, MAX. MO . DrICEANTIIOLN

ks . b T S, . e T ek g Sl e -l el g - o . . S e =8 - .

Z14CK LIST-1I573 HOIas
AZ MGAM3 ] - S

TToug M3 . .
F3 HG/M3 : '
SO MG M3 —

TOE MG — e e | e e

CRC.CILCR.C.HG/3 : — —— S

T i - - kT ey gy S — b — - ——— e - -— o s .

.M
GAT7T LIZT-LISTS GAISE )
SETEA Y MG - N -

M-H0,  MG/L ! : e - e
y-N0Z MG/L —
l.i'__q:—'i' . r

| A-NZ T G/, , — B U B o

; N G/T N i ——— _. —
TOTAL ¥ MG/ — — L P e e

_ e MeMI | . U

| Qp MG M3 Y R S . I
R P
In ¥z M3 -

T _ N ,mpL?i _ ﬂ'aé_
Mn

i 3CD5-930- M3 L S
IO0D-DCO ~¥a/L . _ -
" DTRAMANG.VALIZ MG/ — . — ] _
2 03c MG/L _ . - - - )

DITTAGENT %G,/L —_
FIINOLI MG/ — . | .
o MIN.OTIS- . t

TOIDI3 MW, ML L . L .

J—— — [ R —— ————n - - - o e o e ey - ) o T

-

NISCILIANZOUS-DIYERS | '

¥a© MG/l ...
Gl MG/L
53, TTHG/L

MGE/T
LGE HG{;
SOMD. MIZho 5, |

SIZF. XM Mt

. 20
C, %3 1,50 20

Qo
w0
O
e
"I g
-4
o
o

lig =)

__f___ |

l._l
ha

I
i
'_.l

o
H
L

-

o

20

240

W
[ {73
Le
e
[
Ly
=l
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STATION: MTBALMAYD
DRAINAGE AREA-

SIPERFICTE DU BASSTE (km~): 13. 855

Annexs IV -
BIVER=FLEUVTE: Nyong pRg= 5.
CODE:  BA 1333
DISTANCE ™0 MOUTHE-
DISTANCE A L'EMBOUCENRE (km):

SAVNFLIIC STIZTOL-TISIODI S'ISSANTICLONTAGE: Mar.1973 - Oct.lG7h
AVERAGT SOKTINT VARZADTON HC. 07 3AMPIAS
SONGIHTR. MOTIIDIT HT. MAY. MO, I InEANTTIIAMNE
ZILAZK LIST-LISTE NIIET
AS MO /M3 - _ - e . e
ST MO /M3 U S B
F5 MG/U3 — e
o MO/M3E _ I
03 KG/M3 — I S
CRE .CELOR.C.ME/3 _ —_ —_—
Y GADY LIST-LISTS GRISS
QRTEQ P MG/L _ -
NaNO- HG/L e — — ——
H’-NG} Mz/L
N-NE-" /L I I
Ky, HG/L __ ; -
TOPAL B MG/L - e b e
Ca MG/M3 —_ e = -
S ME/M3 S I S S P - —
qo ME /M3 o
Dz MZ/H3 JE I R I -
Te : _ 0,90 _. 0,58_. . 1.3 _ .9
L™
3005080 M&/L. SR - :
CoD=000 “HE/L _ i
PERMANGLVALLE Mo/ | b - - -
. S CRG MG/L B - . .
o -
' DITIEEINT NG/L N o =
TETNGIS M3SL _ .
MIN.OILZ-
EUTLI3 MIN. MG/L e - — . e e
| HISCILLANZOUS=DIVIRS
Ne' MG/L_._ . 1,1 0,59 1,40 9
1 MG/ a,ks 0,35 7,1C 9
SC, T MG/ —— |- . 0,08 0,03 0,19 5
FTOMa/L —
sma MG/ 7.0 &,6 8.4 g
SOMND. MISIO 5. | .. 20 15 28 B
DIAEOXIG MG/ e f




S R Y T SR I Lo

COUNTRY=DAYS: ZATIRE m—m: ZATRE Annexe IV =

STATTION : CODE: 6
DISTANCE TO MOUTH- page 2.

: DISTANCE A L'EMBOUCHURE (kum):

SAMPFLTIG T=RIQDeFIREICDI 2'ECTRMTTILIONEAGE.

A S A g P R A N A — u—— e sk - -

AYIRAGE CoXTINT VAZIATICH .EHO- GF 3AMFLIS
GONTINTR  MOYINNE MY, v, NG O RCEANTIOL

- W owmm O - -Hﬁv-.?b'. Et‘a' Ilg?a"?ﬁ
SLATE LIST-LI30Z NeIRT r1970

AZ UG /M3 . - . e
SC MG/M3 o e - I
I3 OMG/MD . S
£ MG/M3 ) . .

T2 MGS¥S S S
CRG.CITOR.C MG/ T .

-y i m——

GRIT LIST-LISTE GRISZ
QRTEQ F OMG/L —_—
H=40 M3/T 0,022
N-HCS Ma/L 10,001 .
I*I-lsf"a"'al_L MG/L U-'_C‘Uﬁ . SR [

N MG/ L - . _

TOTAL N MG/L — N U

i Su MaE/MI_ (0.3 = - . e e

Cr MMy e e e e e e
T MG /M3 '
Zn ME/M3 o e .

Ta MG/ f@.250 . 089 . .
M __MGMT B3 . —_— |

30D5-DE0, HG/L . )
CCD-DCO MG/ ——
BIRMAMG.VALTS MG/L . . _ , S
CORG MG/L i _ T R .

DITIRGINT MG/L

PEINOLS HE/T T
EYITES MIN. MI/L e | S . e

KISCILIANZOUS-DIVIRS

Me/L | 9.60 5,80 k.2

“OND . MITRC 3.
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ANHER ¥

CATATOGOE DES DEBITS SJLIDEE DE3 FLEUVES

CATALOGUE OF BIVER EEDIMENT DISCHARGE

Only thosa tivers are 1iztad for
which data were availabls in
January 1981.




COUNTIRY-PALS

B B L T T UL

ANRELE V - page o,

SENEGAL

RIVEA-FLEIVE

Gambia Gambig

STATEQN

COLE

TRATHAGE ARTA- {km?

SUPERFICIE QU BAESTY

)
DISTANCE TO MOUTH- {kn<)
NISTANCE & I 'EMBOUCHURE

STATIOR ALTITUDE=- [(m}
ALTITUTDE DZ A STATZON

Gepel ombio medoneau

13328'H lzzaulm
12%62'W 191y

AVERACE MONTHDY LOAT-
CHARCE HOYENNE MENSUELLE
{155 kgfmnnthﬁflus 1
I

II

TII

Iv

v

VI

VII

VIII

e -

i

pan

A

kg.ooia

{915} . {a'}h’)
110 30
1a0 101..5
157,2 he L1
1hi,5 (26,8}

ANAUAL LOAD-CHARGE ANNUELLS
Elﬂgkgfyaar)[lﬂgkg.an-*l

SPECTSTC TRANSPORT
{Tfkmzfrearj{t.km'g.anfl}

0,55 9,2
en l3TL en 1974

AYERAGE SUSFEMIED MATTEL -
CONCENTS. MOYTEONE ET
SUSFENSION

(zg.1™>)
1

II

IIT

IV

I

vI
uTT

o ke ke L . - T — e ———



ANNELE ¥V = page S

! !
.y

(Tfea’ fyenr) (t Jo2 an™)

COUMTRY-FPAYS CAMEROUN
RIVER-FLEUVE Sanaga
STATION Nachtigel

Lot 11738t

CODE
DRATNACE AFRA-~ {Imz} TT 000
SUPFRFILCIE DI RASSTH
DISTANCE ‘TC MOUTH= l’.lmgl
DISTANCE 4 L'EMBOUCHURE
STATION ALTITUDE- (m} L2 909

- ALTITUTDE DE L& STATION
AVERAGE MONTHLY LOAD-
CHARGE MOYENNE MENSUELLE
(10° xg/montn) (10%kg.mois L)
T 13
IT 3,65 )
LI 2,3
Iv 4,9
i 16
T 123
YIT 458
VIIT 563
o - Lho
o 129
iT o1k
XIT 5L,
ANNUAL LOAD-CHARGE ANWUELLE 2,33 %l;‘;‘l 5_”'
[lﬂgkg}.'?eu.r:l {lﬂgk.e; . m‘l) '
SPECTPIL TRANSPORT 0,3 36,2

(1951-57) Ref. {20}

AVERAGE SUSFENDED MATTER- -
CONCENTR. MOYENNE EN
SUSPENSION

(z&17)
I

1I

IIT

IV

v

7T

TIT

f,7) abut/

- } beginning
2,4} 1963

15

29

1hs



ANFESE V - page &

COUNTRY-FATS ZAIRT
]
RIVER-FLEUVE i ZaiTe Zaire
3TATTON Boma Brazzaville
CODE
2
DRATHAGE ARES~ (Em™)
SUPERFZCIE DU BASSTIN 3 822 020 3 T30 boo
DISTAACE TO MOUTH- {212‘}
DISTANCE A L'EMBOUCHURE
STATION ALTITUDE- {m} 1,0C
ALTITUTDE DE LA STATION
CHARGE MOYSNNE MENSUELLE
1:1.06 kg/nonth) E-lﬂékg.mis_ll
L 5293,  3512,4
I 2552,4 3065 ,9
ILL - -
Iv - -
¥ 2843 7 -
¥I 2638 A -
TIL - -
TIIL : - -
E - -
I . - b
iT - -
pa 35LL,9 -
m;m. mm-m:;cz mrimm | osu,0 i5 & 40
(107%gfrear) {10°kg.an )
. SPECTFT{ TRANSPORT 1k,1 10 & 11,5
ETfmzfa‘&s.r}Et'.lnn'E.a.n_l}
3
]
AVERAGE SUSPENDED MATTEE- |
CONCENTR. MOYENNE EX
SUSPENSION
{me;..'r.—l}
I 4.0 25 6
T 27,7 26,3
III ! - -
' ) - -
v 22,2 -
TT . 2l .9 -




ARNEX VI

APPORTS DES RIVIERES A L& COTE DYAFRIQUE DE L'OUEST

RIVER INPUTS TO THE WEST AFRICAN SEA '

Esssi de Bllan des apporta en egu des fleuves
aux mera d'Afriqus da 1'Cuast

Tentarive burdgetr of rivar water dischargs to

the Wast Africsn Saa



P L S

[ L . ot [P S

AMMEN 7L,

Apparts an eau das flewves aux mers d'Afrigqua de 1'Quest/
Budget of river water discharge to the Weat african Sea

FLEUYES ET BREGICMS SUFERFICIE DRATMEE/ DERIT SPECIFICAIEY DEBIT/
RIVERS AMD REGICH DRAINAGE ABEA SPECIFIC RUNOFF DISCHARGE
2 - -2 -
A (10° k) ¢ (Lo tim™y q @5

Séndgal ' (1) 440 1.75 774
S&négal to (au) Corubal (2) To200 10 20400
Catubal te (au} Cawally (2) 220 30 6750
Sassandra+Bandama vlowa (1) 295 4,9 1465
« Hone+TanosPra

~ Cavally to (& la) Volta (2} 100 5 500
{remaining/rezstant)
Yolta {1} 344 3.2 1260
Cuemé * (1) 50 T 5.8 . 200
Yolta to {au) Niger £2) 135 8 10480
{temaining/reatant) ’
Higer . (1} 1125 )] 7.8 A5C0
Croaa - (L} 48 33.8 1500
Bkam+3anaga~rifyongriten (1)} 392 1%.% 7834
fOgooudivanga '
Kkam tofau) Zaire {2y 204 20 4080
{remaiqingfres;ant}
Zaire (1) 3822 10.6 40680
Conene : 83 B 2.6 215
Zaira to Cynera 423 5 _ 2130
{remaining/restant)
TOTAL 7980 10.1 80500
apportd connus/kmown inputs 6650 9.4 62400
SppoTLs extrapolis/extra=
polated inputs 1330 13.6 18100

{1} doanées comnues/koown data
{2) dounées extrapolies basfes sur q/extrapolared datz based om g

(3} 1la partie arsique du hassin n'est pas prise en compte/arsic Erea notf taken
dnFra samare f=A00 W e 5
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AVNEX VIX

LISTE DES INSTITUTIONS ET LABORATOIRES MATIOWADR EFFECTUANT LA
SURVEILLANCE DES FLEUVES ET DES ETUDES SUR LA QUALITE DES EAUX

LIST OF WATIONAL INSTITUTIONS AND LABORATORIES UNDERTARING
RIVER MONITORING AND WATER QUALITY SURVEIS
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ANNEX TII

LISTE DES IWSTITUTLOWS ET LARORATOTRES NATTONWAUDL EFFECIUANT L&
STRVEILIANCE DES FLEUYES ET DES ETUDES SUR LA QUALTTE DES EAUX

LIST OF BATITOMAL INSTITUTIONS AND LABORATORIES UNDERTAKING
RIVER MONITORING AND WATER QUALITY SUBVEYS
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BENTY

- DMrection de 1l'hydrawlique

- Sociki beninoiss d'eau st d'ElectricicE (SEEE} :

- Becidtd naticmale d'irrigation et d'aménagement hydro-agricole
= Universitf mnationale du fé&nin {UNB)

-« Diraction du génie rural

CAMEROON
- Inatituk de recherche géologlqus art aiinizre (IRGM)

- Fous—direcetion de 1lTaszdainissement du Ministire de la sante
- Minizrdre des minegs et de la gEologzie

COTE D'TVGIRE/IVORT COAST

. - Direction centrale de 1l'hydraulique

i - Directicn du drainage =t asazinisscment
i -~ Centre de recherche gcéanceraphique

= Diregtien de l'envirounement lndustzisl
= (BSTOM, Centre dfidispo-Doumsd

GARON

— . ta e

= Camtre natimal de la recherche scientifique af techmnlque

= Contre natipmel anti-pollntien {CHAP)Y de lz direction génarale
de 1a recherche scieneifique de l'anviroonement at de

_ lz protection de la nature -

\ - Lahuratuire du burean dfznalyses du Ministére "des uines

L

GAMBIE/GAMBIA

:}ﬂ - Water Resources Deparfment

- Water Resopurces Research Unlt of the Council for Scientific and
Industrial Research (C3IR)

~ Inagitute of Aquaric Blology of the CSIR-

= The Emviropmental Protectiom Council of Ghana

LIBERIA
= Libarian Hydrological Service
NIGERLA

- Federal Department of Water Resources

- Inlznd Waterways Doparthant

- Enriranmantal Plapning and Prorection Division of the Ministry of
| Housing and Devalopment

- Higerian Ingtitute for (QcseancgTaphy eod Marine Research

~ {Rrara ddmindacrations?
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Bépubl Igie Poneie

REPUBLIGEE POPHEATRE DO CGG/PEYOPLE'S REPUBLIC OF TEE CONGO

—

ORSTUM

Laborfatoire da service des mines
Laboratelrs national 4 1z gantd publiqua

SENEGAL

Directiom de 1'hydraulique
SOMEES: Soclftd nmaciomalae d'exploitation des saux du S€négal

ORSTOM (Centre de Haao)

: Tniwreraité de Dakar, Laboratolre de z€ologle, Inatitut des sclences

de 1l'enviropnement

TOGD

Direction de 1'hydraulique

Bureay national de racharche minisre

Direction duo génis rTural

Direction de l'as=ainizaement du Hinistére da la santé
CRSTCH

ZAIBE

Département de 1l'enviroamment, conservation de lz nature at tourisna,

- divizion da la gestiom dagz resgourcaesz paturslles
Laboratoire d'znalyee das eaux de 1'Universicé de Kinshesa

R
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ANNTEE VITI

Locatizatiom of Msior West and Jentrel Africap Rivers Discharsing into
the Atlantic Ocenn/Emolacenant ded fleuwes de L'Africue de 1'susgs et
du centre sa jetant Jams 1l'océan stlantigue

Map 1 - Gerersl map of the study zone/Certs 1 - Totalitd de la zoue d'Etude

Fivers/fleyres

1 s ._SEIIEE&I_ T Sau,a.ga.
2. Gembla 8 Ogooud
3 Seasandra 9 Zaire

L Bendema 10 Cuanza
5 Volts 1]l Cunena
6 Figer '

Mep 2 - From Senegal §o Tano rivers/Carte 2 - Du $€z2fgel auy Tano

1l GSenagal 11 Eendema
2 Gamkia 12 Comos

3 (Canamance 17 Bis

L Gebm . 14 Tang

5 -Corubal 15 Pra

6 Fonkaoures 16 Volta

T Kolemte 1T Hehog

B Mg 18 Voma

9 Cavally 19 CufmE
10 EBagsandra

Map 3 - T-om the Velta to the Cuanzs rivers/Carte 3.— De la Volta au Cusnza

1 Vglts 9 Mem

2 Haho 10 Como

3 Mono 11 Ogoemé
b Ouimé 12 Byanga -
5 Niger 13 Kouwdlem
& fross 14 Zgire

T . Nkram 1% rfusnza
8 ESanpga -
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