ANNEX I

TENTATIVE PROGRAMME
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SCHEDULE OF COURSE IMPLEMENTATION
(FOR JFY 1996)

CONTENTS

DATE SESSION CODE VENUE | INSTRUCTOR/
(DAY) TIME(HRS) | (TOPIC) IN-CHARGE
Individual departure at
own airport
2-02-97 - Arrival. Registration. Free | JKIA Organizing
(Sunday) Tour, Cultural Programme | JKUAT | Committee
3-02-97 1 - Introduction to course EMB032 | Course Leaders
(Monday) 0800 - 1000
2 - Cpening ceremony JKUAT Vice-Chancellor
1030 - 1230
3 - Administrative details JKUAT Chairman, C.E.
1345 - 1515
4 - Medical Details JKUAT Chief Medical
1530 - 1700 Officer
4-02-97 I WPAIGL | Water and health EMB032
(Tuesday) 0800 - 1000 )
2 WPAL02 | Water quality in Eastern EMBO032
1030 - 1230 (™} Africa
3 WPAL10! | Water budget & master plan | EMBO032
1345 - 1515 (A) :
4 WPAL01 | Water budget & master plan | EMB032
1530 - 1700 (A)
5-02-97 1 WPALD2 | Influence of topography & EMB032
{(Wednesday) | 0800 - 1000 ®) geology on water
' environments in E. Africa
2 WPAL03 | Point and non-point water EMB032
1030 - 1230 (A) pollution
3 WPAL01 | Engineering challenges in AVR
1345 - 1515 (B) water supply for marginal
lands
4 WPAI0! | Engineenng challenges in AVR
1530 - 1700 (B) water supply for marginal

lands
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VENUE

DATE SESSION " CODE CONTENTS INSTRUCTOR/
{DAY) TIME(HRS) | (TOPIC) IN-CHARGE
6-02-97 i WPAL04 | Minor but significant - EMB032
{Thursday} 0800 - 1000 B chemical elements in water
2 WPAL04 | Biological examination of EMB032
1030 - 1230 (C) water (BOD, DO, Coliform)
3 WPAL02 | African environments EMB032
1345 - 1515 {A)
4 WPA102 | African environments EMB032
1530 - 1700 {A)
7-02-97 - 1 WPAL10 | JXUAT Sanitary Laboratory | EMBO33
{Friday)} 0800 - 1000 B
2 WPALI0 | JKUAT Sanitary Laboratory | EMB0O35
1030 - 1230 B)
3 WPAI03 | Types and characteristics of | EMB032
1345 - 1515 (B) water pollutants
4 WPA103 | Types and characteristics of | EMB032
1530 - 1700 ) water pollutanis
8-02-97 Free - Individual programme -
(Saturday)
2-02-97 Free - Individual programme -
{Sunday) ,
10-02-97 1 WPAL110 | Diversion of foul water in FIELD
{Monday) 0800 - 1000 {A) rainwater harvesting
2 WFPAL10 | Diversion of foul water in FIELD
1030 - 1230 (a) rainwater harvesting
3 WPAI10 | JKUAT water purification | SITE
1345 - 1515 D) plant
4 WPALL0 | JKUAT water purification | SITE
1530 - 1700 ) plant
11-02-97 13 WPAILD6 | Water quality sampling EnMBO032
(Tuesday) 0800 - 1000 (A) points and network
2 WPAL06 | Instrumentation EMBO032
1030 - 1230 B)
3 WPAL03 | Modern methods for EMBO32
i345- 1515 () detection of water pollution
4 WPA103 | Modern methods for EMBO032
1530 - 1700 (C) detection of water pollution
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DATE

INSTRUCTOR/

SESSION CODE CONTENTS VENUE
(DAY) TIME(HRS) | (TOPIC) IN-CHARGE
12-02-97 1 WPAL05 | Water treatment EMBO032
(Wednesday) | 0800 - 1000 (A)
2 WPA103 | Water treatment EMBO032
1030 - 1230 (&)
3 WPA104 | Physical and chemical EMBO032
1345 - 1515 (A) analysis
4 WPAL04 | Physical and chemical EMB(32
1530 - 1700 (A) analysis
13-02-97 1 WPA107 | The diffusion equation EMB032
{Thursday) 0800 - 1000 (A}
2 WPA107 | Longitudinal and lateral EMB032
1030 - 1230 (B) diffusion coefficients
3 WPA106 | Waler quality monitoring EMBO032
1345 - 1515 ()] models
4 WPALILL | Basic tests in water EMBO035
1530 - 1700 {A) treatment
14-02-97 1 WPA109 | Control of water pollution EMBO032
(Friday) 0800 - 1000 (A) by aquatic planis
2 WPA109 | Use of local materials in EMB032
1030 - 1230 - ® water purification
3 WPA107 | The diffusion equation EMBO032
1345 - 1515 (A)
4 WPAL1l | Basic tests in water EMB035
1530 - 1700 (A) treatment
15-02-97 Frece - Individual programme - -
{Saturday)
16-02-97 Free - Individual programme - -
{Sunday)
17-02-97 1 WPALLL | Basic tests in water EMBO035
(Monday) 0800 - 1000 (A) treatment
2 WPA1l!l | Basic tests in water EMBO035
1030 - 1230 (A) treatment
3 WPAI1l | Computation and reposting | EMBO36
1345 - 1515 (D} of results
4 WPALIl | Computation and reporting | EMBO36
1530 - 1700 (D) of resalts
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CONTENTS

DATE SESSION CODE VENUE INSTRUCTOR/
(DAY) TIME (TOPIC) IN-CHARGE
18-02-97 1 WPALIO0 | JKUAT Nature Channel SITE
(Tuesday) 0800 - 1000 ®)
2 WPAI110 | JKUAT Nature Channel SITE
1030 - 1230 &)
3 WPAI110 | Measurements at a river SITE
1345 - 1515 ©) ganging station
4 WPA110 | Measurements at a river SITE
1530 - 1760 () gauging station
19-62-97 1 WPAL1l | Computation and reporting | EMB036
(Wednesday) ; 0800 - 1000 ) of results -
2 WPAILLl | Computation and reporting | EMBO036
1030 ~ 1230 ()] of results
3 WPALll | Sampling techniques for EMBO032
1345 - 1515 (o) tap, rain, well and river
water
4 WPALLL EMBO035
1530 ~ 1700 B) Chemical and biological
tests
20-02-97 1 WPAI07 | The diffusion equation EMB032
(Thursday) 0800 - 1000 (A)
2 WPAIL0S | Water treatment for specific | EMB032
1030 - 1230 B &C) | contaminants/rehabilitation
3 WPAL11 | Sampling techniques for EMBO032
1345 - 1515 (9] tap, rain, well and river
water )
4 WPAILLL EMBO0335
1530 - 1700 (B) Chemical and biological :
tesls
21-02-97 1 WPAL112 | Field tour to Kitui and SITE
(Friday) 0800 - 1000 (A) Machakos Districts (Kenya)
2 WPA112 | Field tour to Kitui and SITE
1030 - 1230 (A) Machakos Districts (Kenya)
3 WPAL12 | Ficld tour to Kitui and SITE
1345 - 1513 (A) Machakos Districts (Kenya)
4 WPAIL12 | Field tour to Kitui and SITE
1530 - 1700 (A} Machakos Districts (Kenya)
22-02-97 Frce - Individual schedule -
{Saturday)
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CODE

DATE SESSION CONTENTS VENUE INSTRUCTOR/
(DAY) TIME (TOPIC) IN-CHARGE
23-02-97 Free - Individual schedule -
{Sunday)
24-02-97 1 WPA107 | Inland and coastal waters EMBO035
(Monday) 0800 - 1000 © '
2 WPA107 | Numerical and physical EMBO035
1030 - 1230 ) miodelling
3 WPA108 | Mechanics of sediment AVR
1345 - 1515 (A) production, transport and
' deposition
) WPA108 | Mechanics of sediment AVR
1530 - 1700 (A) production, transport and
deposition
25-02-97 1 WPALIl | Chemical and biological EMBO035
(Tuesday) 0800 - 1000 (B) lests
2 WPALL]l | Chemical and biological EMBO035
1030 - 1230 ®) tesls
3 WPA108 | Sediment yield and AVR
i345 - 1515 B) transport models
4 WPAL108 | Sediment yield and AVR
1530 - 1700 (B) transport models
26-02-97 1 WPA08 | Transport of pollutanis by EMBO032
{Wednesday) | 0800 ~ 1000 (0] mixed size sediments
2 WPA108 | Transport of pollutants by EMBO032
1030 - 1230 (Y] mixed size sediments
3 WPA108 | Models for evaluation of EMB032
1345 - 1515 (D) sediment yield by vegetation
4 WPAI08 | Models for evaluation of EMBO032
1530 - 1700 13)] sediment yield by vegetation
27-02-97 | WPA105 | Water treatment for specific | EMBO32
(Thursday) 0800 - 1000 B) contaminants
2 WPAIL0S | Specific pipeline EMBO032
1030 - 1230 < rehabilitation techniques
3 WPAL!3 | Country reports AVR
1345 - 1515 (A)
4 WPAL113 | Country reporis AVR
1530 - 1700 (A)
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DATE SESSION CODE CONTENTS VENUE INSTRUCTOR/
DAY) TIME (TOPIC) IN-CHARGE
28-02-97 I WPAL12 | Field Visit to Dandora SITE
(Friday) 0800 - 1000 (9] waste treatment plants
2 WPAI12 | Field Visit to Thika Town's | SITE
1030 - 1230 ) wasle treatment plant
3 WPAIL12 | Field visit to Ngethu water | SITE
1345 - 1515 (B) treatment plant
4 WPAL112 | Field visit to Ngethu water | SITE
1530 - 1700 ®) treatment plant
01-03-97 free - Individual schedule -
{Saturday)
2-03-97 Free - Individual schedule -
(Sunday)
03-03-97 1 WPAL13 | Country reports AVR
{Monday) 0800 - 1000 (A)
2 WPAI113 | Country reports AVR
1030 - 1230 (A) :
3 WPA113 | Present state of water AVR
1345 - 1515 B environments in Kenya
4 WPA113 | Present state of water AVR
1536 - 1700 (B) environments in Kenya
04-03-97 1-4 WPAL113 | Country reports AVR
{Tuesday) 0800 - 1700 (A)
05-03-97 1-4 WPAI112 | Field tour to Nakuru Town | FIELD
{(Wednesday) | 0800 - 1700 D) (Rift Valley, Kenya)
06-03-97 1-4 WPA112 | Field tour:Pan African FIELD
{Thursday) 0800 - 1700 E) Paper Mills {Webuye, W,
] Kenya)
07-03-97 1-4 WPAL12 | Field Visit to sugar cane FIELD
(Friday) 0800Q - 1700 ® factories and Lake Victoria
in Kisumu, Western Kenya
08-03-97 Free - Individual schedule -
{Saturday)
09-03-97 Free - Individual schedule -
{Sunday)




DATE SESSION CODE CONTENTS VENUE | INSTRUCTOR/

(DAY) TIME (TOPIC) IN-CHARGE
10-03-97 1-4 - Re-cap of training course 1 | EMB 035 | Organizers
{Monday) 0800 - 1700 Course report
11-03-97 1000 -1200 - Re-cap of training course 2 | EMB 035 | Organizers
(Tuesday) 1400 -1600 Course report
12-03-97 1000 -1200 | WPAL13 | Conference, Open AVR Organizers
{Wednesday) { 1400 -1600 {C) discussion

: Course report

13-03-97 1000 -1200 - Course appraisal AVR Organizers
{Thursday) 1400 -1600 '
14-03-97 1600 -1200 - Closing Ceremony JKUAT | IKUAT
(Friday) Vice - Chancellor

LEGEND: AVR - Audio Visual Rodm; EMB - Engineering Main Building; JTKIA -
Jomo Kenyatta International Airport; JKUAT - Jomo Kenyatta University of Agriculture
& Technology.
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REQUEST OF JAPANESE EXPERT (SHORT TERM) FOR
3RD COUNTRY GROUP TRAINING
"WATER POLLUTION AND ITS ANALYSYS" COURSE

FACULTY: ENGINEERING - DEPERTMENT: CIVIL ENGINEERING

1. AREA/FIELD IN WHICH Environmental Engineering in water and
EXPERT IS REQUIRED sanitary
2. QUALIFICATION At least holding Master's Degree, 5 years of
REQUIRED lab testing experience in University and
have a good communication skills in spoken
English.

3. DUTY REQUIREDFOR EXPERT

Assist lab-courses of followings :

_Diversion of foul water in rain harvesting,

.Basic measurement at a river gauging station,

.Flement of water treatment plant,

.Sanitary and waste water laboratory,

.Water quality monitoring system and,

.Basic tests in water analysis and sampling technigues.

o o B T = R

Expert will alse be required assisting to conduct seminar during the
course.

4. NAME AND DESIGNATION OF COUNTERPART FOR EXPERT REQUESTED

Wr.R.M.Kalama (Technician), Mr.K.Nga'nga (Technician)
Mrs.D.R.Kilimi f{Technician)

5. TIME OF DESPATCH REQUIRED February 1997.

6. DURATION OF STAY REQUIRED 1 (One) month

7. EQUIPMENT, MATERIALS, BOOKS, ETC AVAILABLE FOR EXPERT

0P, Slide Proector, Several equipment for Environmental
Engineering.

8. BENEFIT/RESULT EXPECTED, ETC AVAILABLE FOR EXPERT

Department expect a first operating 3rd country group trainineg
course with smocoth runing. It is very important to have on-site
advise to conduct the first course.

9. REMARKS

.93,



8. B& AFHERED GEXINFIR) RBEARE
TENTATIVE SCHEDULE OF WORK REQUIRED FOR EXPERT

WEEK PROPOSED ASSIGNMENTS

1 - 4 week Paying a courtesy call to JICA Kenya Office.

Visit to JKUAT, introduction to members of staff in
the department.

Assist and conduct 3rd country group training course.
Discussion of the future plan.

Report to JKUAT and JICA Kenya Office.
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REQUEST OF JAPANESE EXPERT (SHORT TERM) FOR
3RD COUNTRY GROUP TRAINING
"WATER POLLUTION AND ITS ANALYSYS" COURSE

FACULTY: ENGINEERING DEPERTMENT: CIVIL ENGINEERING

1. ARFEA/FIELD IN WHICH Environmental Engineering in waler and
EXPERT 1S REQUIRED sanitary

2. QUALIFICATION Ph.D lLevel or equvalent, 10 years of teaching
REQUIRED experience in University and have a good

command of written and spoken English.

3. DUTY REQUIREDFOR EXPERT
Assist course lecturering of following :

A.Water sources and their interaction with human enviroament,
B.Origin and detection of water pollution,

C.Evaluation techniques in water pollution,

D.Measure Lo prevent water pollutioen,

E.Water quality monitoring system and,

F.Diffusion and dispersion of pollutants in natural water.

Expert will also be required assisting to conduct seminar during the
course.

4. NAME AND DESIGNATION OF GCOUNTERPART FOR EXPERT REQUESTED
Dr.K.S.Makhanu {Lecturer), Dr.G.M.Thumbi (Lecturer}, Mr.A.0.HMayabi
{Lecturer)

5. TIME OF DESPATCH REQUIRED February 1937.

6. DURATION OF STAY REQUIRED ! {(One) month

7. EQUIPMENT, MATERIALS, BOOKS, ETC AVAILABLE FOR EXPERT
OHP, Siide Proector, Several eguipment for Environmental
Engineering.

8. BENEFIT/RESULT EXPECTED, ETC AVATLABLE FOR EXPERT
Department expect a first operating 3rd country group training
course with smooth runing. It is very important to have on-site
advise to conduct the first course.

9. REMARKS
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RWANDA COUNTRY REPORT
1. Introduoction:
De_:;aruncnts d::d'mg with warter in Rwanda. have alwaye bean facing :ﬁan;é problems.

- , Hn:mcm! probiems

- A very limited number of quahﬁcd lechnicians.

- Andlack of apropriate equipment due 10 lack of funds.

- Transferring of these water deparunents from time 0 time, fiom + one Mimsiry 10 anmhc. thus causing the
deparonenis to have new leaders all the dme and this handiczps the good mmmg of wWork.

Hvdrolonical Siluu:ioﬁ In Rwandn

(23 rxycu’ologlca.l d“Duruncm was once in the \/LIFIIS\I'J ol -"EnL‘Jiil_l'., and was ther moved 10 the Ministry of
E Pubhc Works. %blcms Lhr:) went with, was not a uronty 10 Gre new Minisury.

)] When it was sqli in the }\rfi.n'us!:nr of Agncu]u.m: the hydroloy.c..l de parument h'—\d a small Lab-or'u)ry run by
~ a French expart but it was only dealing with Sediment measurements; and afier a short ime the l.aoomtory
was stopped, for LAKAOWN [CASONS. :

[FY)

Hydromet

(a} Hydromet since s instaliztdon in \ Rwanda in 19 72,1 wae somanow independeat.not undsr any Mimsoy. It
' was being supervised by the Project Management 2t Entedbs - Ugandz. In 1978 towards the end of the
| year, ix was put und Lh" Mlmsny of Transport and Comnm.cauons :

)] In K]gah R’mc..a.l Ofnc“ we havc bc: n provided m.h sediment dis-harge csummcm by lhc Project
Management. But bcvausv we don't have 2 labaraiory, this cquipment has never besn used.

<, Waier Supply Department
0z . The water suppiv Gepariment is 20 independent orzm.:;uc“ maving iis own siztus and i1 own annual
financial budge:. There is no clear cooperation peiwesn Uils ergznizziion with the other dcpanmems

CS.?..!.JuE with warer,

- (o} As iy ag nbomionias are concemed, iis water suppiy deparimant has many staticns all over the country in
- npuse hold vses is purifizc. ’

which water ic
s Type of Data Collected

is divided into rwo main waler shades. The Nile zad Zairs river waler snﬂdﬂs About 80% of the total
T in e whoie cbur;:}' flows 10 {he Nile basin and the rest of Uie water 20% flows W the Zaire river basin.

ne: -‘r‘C'D.]OL‘.lC"] depariment in 1he Ministry of Public werks hias height gauging stations all over the country
covering the 1wo waies hades. and a2l good number of siaticns, discharze measuraments are donz. Annual
pvsol i pubiicaticn is prepared and it is given gul 1o the usess. !%;cc'.row*: is oniy deziing with the waisr course

And L e dzz :ollw-"c. are the gauge heights and distharged MEASUTSMENLS. Thz colleciad dara is sent

o

Assisiznce from lmernaiional Qrganizations

anizztions. In this respect. WMO had
aizaticon which they called Instiute of
~ might ne: b formed in the near future.

aaer :c"'*'f —anis ¢emand heip fTom ihe IR
A

ng with waizr be grovped in

nznts dezh

[ & Ly 3 }

i Ziasearch. But due 1o finangizd probiems, s

ing o r,:rou-,j'togcm" all the water deparimenis, wes @ put tegether all energy and knovwledge
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COUNTRY P%PER
WATER QUALITY MONITORING SYSTE\I SUDAN

1.0 General Backn'rou'nd

Suc:m is the Jargest counrry in Africa with a towl area of 2 5 ¥ .nllmn squ;n'c k_llomcu'cs Bt hc., betwa.n Iau[udcs 4 -
2 N and longimde 22 - 34 E. The climate is wopical in the South, desert and semi desert in lhc North.

Trne River Nile, s tribur:m'cs, rainfall and gmundwalcr rcprcscm the water resourees in lhc counmj.

The quaiity of waler avaiiable is at Umes less 1h:1n desirable smnna_rds (N O and loc:ll) Etccsswc level of
nziurzilv eccursing dissolved sclids, mrbidicy nigate and Quaride 2re commen in some waler suppiies.

2.0, Waxer Authorities

Theve are diiferent agencies that deal with Waler in Sud:m. The .vhmsu'y of Imgnuon and Water Rcsourccs is
responsivle for use, planning, development and management of the whole country's water resources. The National
Urban Water Corporation and The National Rural Water Corporation are responsible for provision and quality
meniterng of urban and rural areas drmkmg water respectively. The Naticnal Chemical Laboratory and the
Mimisizv of Health sets the standards for water use, and monitoning the oualuy of drinking waier and ns healih
implicztions in the .vnolc counmoy. 7

ER4) Main Sources of Water Supply

Aimest 2t the urban communities which are situated along the River Nile ang us wibuarnies use surfzce water as the
mazin source of supply. This water is subjecied to weaiment with differear dosage of aluminium sulphate and
avdratzd lime {during the flocd season). This is followed by sedimentarion, and filoration using rzpid sand fiters.
Chlorinz is then appiied for disinfection, pure water 15 thus pum:cd ic the storage rescn’oirs from where it is later
srmpeed o the balanced high level tank and .mally reaches the disitbudon svsiem. ' ’

in z7eas ziong the Nile wherz thers is no reztment plant. water is pumged directiy fom lhe Nile ihrough pipes 10
i jmer l@aps withicet Ezaunent :

In rurad 2reas and urban seidements dving far from the River Nile. cpen dug wells, boreheles and anificial ponds

!

«zown 25 Hafirs are commoniy used o serve these communities. Water from boreheles or Hafirs is usuaily not
reated. however, siow sand {litradon is somedmes carmed out for Haflr waier

<9 Monitoring of Water Qualicy

Natienal Urpen Water Corporation (NUWC) which s tie sele :'gf: Lrew.r‘e.uw for drinking water prmls.on in
han 2reas has the Mogren Ceniral Laboratory which s responsitie for water guaiity control in Xharlourn water
supervise and inspect the cther branches disiributes in ihe mzjor urban ceawes in e counury.

‘ﬂoorhlor-r (Mogren) of the N L,\‘fC CONSisLs Of 2 H" :aamcmml :mc cwc"nc“l l..oor.;toncs anc is
ight echnicians. The Laberawones are funclicning wih outdzied equipments ...esdf provided since

AL z2CE Gragment plant samples are always men f:‘O"i 1he iguzie sites, the fiier, and =D waler
i X amination 15 usezily € rihe ‘_c'-‘-"o]e.s ‘nu ;.sulouuon SVSiEm 1cr

weral aixaiinity,
:solids, Allthe

uezd and submiueg
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WATER QUALITY MONITORING IN TANZANIA

i N’T'-QODUCTION

Gx:og!"cmcnlly, mc Umu:d chublxc of T:mz:mm is s:mau:d in Ulc Eastc*n part of AInca Som.h of Equator beiwesn
Longitude 29 dcgms and 40 dc-rrc:s East and Latwde | d(.grw and 11 degress 75 minuizs South. The country
shares border with her nc'ghbours Kenya and Uganda in the North, the Indian Ocean 10 the East Mozambique and
’ Malawi 0 the south, Zambm o the South West. Zaire (o the west and Burundi and Rwanda (o the North Wese. The
country also shares the three gm:n Lakes of Afnica namely Victornia widh Kenya and Uganda Tanganyika with Zaire,
Zambia snd Burundi Nyasa with Malawi and Mozambique. The couawry's surface area is about 937,062 square

kilome:zrs with a population ‘of about ?;. 2 million p—aop]c (1988 censusy. The average annual rainfall is about 1,125
muhme:srs

1r|s paper aux:'npls 10 provide a brief information rezarding waler quality status and natonal acton plans regarding

water au:ﬂ:w management as underiaken by the Minisury of Water, Energy and Minerals in coilaboratoion with

other Ministries and agc'mlcs like Local Government {ci Ly counci), Ministry of Health Natonal Enﬂmnmcnml
' \L.ng""'ltﬂt Coum:al -

) HIS"'ORY OF WA’I"FT{ QUALITY \dONITORT_[\G AC’TIVI"IES IN TJ\NZA.NIA

\.‘v'al.c:.— c;ualuy momloring acuvujcs in this country smncd on an irreguiar basis at the chief government laboratories
(Minisuy of Health)in the early fifties and analysis was carvied out by individuals due 10 cartain interests. The
Water Df:vcionmcm !nsu‘{ution atthat limc was not reguired by Law 1w C:‘.I‘Q-’ oul waler qmlity MmoNioring.

As dmz weat by and wuh the gove*nmf:'u re,.sznung the need 1o Pm“ﬂ‘3 the peap!e ""’”h safe/potsble water  the
qLcuacn of au:sluy was also cmpmsrzc:i

In 1971 the Rulmg Pmy d&:dcd that in 20 yc:us ume all Tznzanian Suoujd be suoph&; with a sourcs of adequate

¢lesn 2nd safe water within an easy reach from their housencld. Infulfiiing the Fanty directve, the thea Minisory of
YWater Development and Bower ook aver the sk of water guaiity meniwering from the Chief Covernment Chemist
Niniczv of Health) and established its own water quality laboratery in Ubuago Dar es Salaam early 1970/71
which is now the Ceamral iaboratery. ' ' -

The DUI_"OSV Uf ihe 'abor-: Lory et ng o che<k the (]Lllli)’ { ail ﬂC‘-‘-v‘]:v' c:ploi[cd wWaler SOUIC?,S,f.hC cxi.s.'_ing waler
szhemes znd the pou:nm.l waier swphes. ' ' ' C

3.0. WATER QUALITY SITUATION IN THE COUNTRY

Tanzznia 2s is the case in many developing councries 5CRIE .,-c:}nl peciablv in rural areas are siiil using uneated
water from Lakes, Rives rs shallow wells, Springs, Sueams :nd Screnoles some of wiich are biologically and
Chemically '*onutvd this potluticn is either brought about by the consumes ihemselves during water drawing,
bathing, washing or through domestic waste discharge of ¢ffuent from industries, runoff frem agricelem:) activides
2nd sometimes due to Natral Mineralization as is the case of cceurrence ¢f high concentrations of fluoride in
Arusha, wiitmanjare, Singida, Dodoma.Mwanza, Shinvang2 and some pasis 01 Mara, Tangz and Mbeva Regicns.
Scme:i‘:‘as even the ireated water (Lap water) is bacierioiogically contaminated Gue 10 pipe lezkanes during convey-
ance, and it has 2150 be=n noted that sometimes drinking waler at hous&ncla levels is poll.ue._/c‘_m._rmnar.ed througn
waier mishondling procsdure during siorage. This has been confinmed through ssurte W mouth swdies.

S Aa Em-:rprcmt.on of the Gata obLained lrom the sampiing i torehcizs. prefecied Springs. CLen SDRings,Sweams,

- ronds around the couno indicates that boreholes are fj*c hest waler sources. Where borehoie watar has bezn found
i cantain 2nv vollution the source s due to leakages infiiden, of poiluants. lexching of minemals from rising

maln S nzooal ni ")C""l}'_:_li(}ﬂ a$ 15 the case with many DOERCKE J-"u'l "‘E"

2Uen of e henelfolanss '\,..J'* dyring wmier druwang Tor open welll

d waier (from c\.mmacnul tr-"""”“ :)!"‘*ﬂ gl

medmes e could aiso conin fzecal eoiiforme
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vsizm of Gue 1o poor conuol of dzsmfc-,\.mm dosage, Samplcs J:ll\"“d al walter labomu)nes are somcumcs found 1o
contain bacteda (fac:al coliforms) which rcprnwm a health nsk.

Tnz quality of drinking watzr in the :mcsueal._d sources mroughout the couniry can bc summarized as foliOWS‘
(it ‘Sorchoics - suitable for uss wilhou_t weatment provio‘:':i purhp base and szalanué are ﬁimly imacL

{5h Rain waler and Protecied wclls Suitabic for use without ueatment,

Surmas and impoundments - (’vmd ralg gualily} bet reztment may be required depending on the location
oi ths water source. ) Y :

) Su=ams, rivers.lakes, pit sand open wells - worst in quality, should be avoided if possible, otherwise the
: water from thess sources must be treated, ’

[

senerzily one ‘of ths racommendations we gnc 10 our customers is that s_hc waler must be bmltd beforc dnnkmﬂ
tis from the boreholes. :

4]

3.1 W l‘“'E_.ﬁuLQll o L : :
Thres r“:uo. sources of water polluuon are common in Tanzzniz that's due o induswrial efiluent discharged in water

212 Domestic Waste . : - T
Sfany surizce water sources in the country are DECIC"IO]OFI 21}y poiluted due 10 unconuolied disposal of sewarage
nd otier waste resulting from domestic use of waier and improper disposal of domestic solid waste. The discharge
of domeside waste walers inio ithe nearby ocean, lakes, and dvers in Tanzznia subsiantially contributes 10 the pollu-
n of polential drinking water sources. An ex ample is the discharge of the waste from the following towns:-
“:?g:. Dar es Salaam, Kiiwsa, Zanzivar, Miwsera and Lindi into the Indizn Oczsn, While Bukoba, Mwanza and
“Muserma discharge their domesiic wasie water into Lake Vicioda, Wigoemz lown inlo Lake Tanganyika, Morogoro
znd Moshi empiy ino Morogoro and Njoro rivers respect o ' '

fn

Sgiv,

¢ Indusmies in Tanzania have besgn constructed withoul water rzatment facilities. Even thosewiih such
fzcititizs they breakdown and duse to economic situauon it mzy izke a long ume 10 repair such that the effluent is .
izft over fiowing or discharged directly 10 the Water bodies. Indusirizs in Morogoro {Tanneries and Canvas mill),
Dar es Sziazm J(Texidie mills, Breweries, Dry, Abators eic) Mosni (¥ibo Matzh and Tannedes), Mwanza (Texule,
ii refinery and Fish processing industry), Tangz (Sisal processing) 2and Industries in other towns also
their effluents in water bodiss. ' ' '

AL Arnsulmt Preoices : o : e

t= thzn 85 percent of the counmies ponulation depend on agriculiure as their means of earning their living. In
créer to increase the vield, fenilizers, herbicides, pesticides, inseciicides, {ungicides e are used. During heavy
~zins 3li these are washed down into the surface water dodies znd SCmeiimts-imo'uncov_créd shallow wells
ih2 peoples health, '

EATER QUALTTY MONITORING SYSTEMS IN THE € QLNTRY :

Il objecive of the water ouzlity monitoring activiiies is Tenzania is 10 enswre ma: the m...l:w ol I.h" water
in the couniy is mainisined af 2 sansfaciory accegizdic jevell In fulfiiiing the above menijoned objective.
oen G'Cr‘-‘ en seing svstems for water Quailiy surveiilance which inciudes sanitary inspecuons, Physicai-

ioziand bamizricioeizal ex "1'.'1.’_‘1309 ¢l water su'\"',-.

. Sngrgy and Minerals st

ng-hard 10 ensure thai clesn, and € ::t'c water is supphvd 1o the
1S {27620 up o now the Minisy has deae Use foilowing:-

cng ecbiishment of the first wzier A the goonimy (1670} which now s the Cenrsal
_=Tomiony o ’ B '
Tre formncinn neon - RESE M - INTE




efMeeats and rcc.:iving'\iralcr’ (1978)

A5 intreducton of 2 thres vear water Laboratory technician’s courss at the Water Resources institne (Dar
== Salaam).

{iv) Tre construction and equipping of lc-n”re'gionab’mnal water gualicy laboratories in addilioh w the central
lzboratory. :

Tedas Lhc:::' am 14 Iaboraloncs :md m.: 15 one is undcr consn-ucucn in Moshi. Doror agencies :merovcmm_c_ms
,rcucmg some ».md of su-upon fe} thc..c laborateries are as follows:- :

Dar 23 Szi2am - The Government o{Tanz:Lnia (Cﬁ-'“ml Laboratory.
. Xizomz - NORAD '

Sumbawangz - NORAD

Miowara - FNNIDA

.Seagea - DANIDA

L foc"a - DANTDA

.’oO :-l [ SO .J- [IIETS] -
;j<‘5'
i
¥ g
U'ﬂ
853

i

u‘xcb,. - S IDA )
usemaz - SIDA .
hinyengz - - Netheriands r‘ovcrnmc
'1g5(ra Ausgalian Government.
C'I'Z {Germany)
S GTZ (Germany)
- x..nz_ma Govcmmcwn and KFW ('undef consmucion)

"
. pm

[f2)

[¥4]
(=N

i

[ l-.} - C,} M

-
L:

’E

F.’ .

e [

L

OS.

A

The inoducdon 0[‘ water qu:ﬂuv menitoring legisiadcn. _ _ ,
Tre sxzzuton of wzist research prcgr:mr-es (Curreatly Warer Delluendzton).

\c_..C\‘LJ Nater QL‘.”J]EV fomuorng P'oq::mmc )

it s verw ¢lear that watar gualiry and efiluent stanpdards caf besi be checked by water quality monitoring
Tgmmme. The water lesting laboratories have bean established for the purpese of regulariy checling of water

: m the water suppiy schemes, domesdc and indusmizal efluent, recaiving walers, potzatial water sowrcess
izkes, springs ez 2nd 1o examine the quality of the waler TFom the newiy exploited water supply sources

crehcies.

111 Ph;-'s_' - Chemical ~nalysis

iesmectve of die size of the population, all types of walers 22 eppesad 1o be visiizd at least wo Umes per year.
Cne under ry condilions 2nd once under rziny concidens, Baciriologcaily however the number of visits depends
cn the {cllowing fzciors:- '

Siz= of the populaticn szrved,
Aisk of pollution 1.2, distancs from and nature of 001.1." on U
{ziure and extent of saniary protzzion of the scurce.

i

iing e Naten "«::ar Quality Menitcring Promamme emehasis s piaced on water supplics in Urban areas

ienal H&Guu:r{ers. Disimat .'.:ch._u 1ers. Lorge wzier surpiv schemes. ez, Handem

-

EcF S’-'f"m

ions. Each sadien has W oo
¢ 0 anzivze the water bact erio-



-Hydrological Activities in Burundi

Burundi is a country rich in hvdrogmphv It is divided into two large, prmc iple watershed b:L.ns

i. Tae Ruvubu basin Niic)‘
2, Tne Lake Tanqamk:\ basin.

The hvdrological reserve includes sixty statons spread amonest the wo v.:uc.shcd bacms and are equ:pped wuh
limrological keys for each of the measurzment seCHions. : - :

= from the hmnoloszlc.d obsarvations, which have behn um oV era long pc'wod of lime. measurements of sp&.a
3¢ Jows were started in FS60. ’

in 1974 pwo services were set up in Burundi:

. The Hydrome: pfoja; which occupied the Ruvubu basin;
2. ine lahan projc:z‘(ITS) which occupied the Lake Tangznika bosin,

120 services evolved up 1o 1980, the year in which e Burundi Ccoeraplucai Institute was c;catcd The
isluiz Nas as an objective; getting all base data in the couniry (agrometerologicat, hydrcchmamgmph:cn],
nvcérogeclogical, topographic, cartographic, erc). Thus, it has assisted in the creation of a Natienal Hydrclogy

The services biggest programmes are the following:

_Evalpate quantity and quatity of all the water courses in the couniry;
Detemmine annual waier measuarement;
Anadvee o d pubhish all collecied dany.

[ I

--I-e"‘l-pe"‘.lur;ﬁ'
Suspended soiids.

Vel

TCIFIAnEnL .

faciy servica) who are
17 n line with wate

i

7 for all living things.
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Evaluation of Water Quality in Burundi

ter guaiity is gding 1o become one of the greatest wosrics of the different Authorities in charge of water in
Surundi. '

H_vdrolorrv Service

Taisis partof the Burund: G::ographlc:xl Institute (IGcBU) within the mmlSU’}' of tourism and mwronmmm[
m2st. The Hydrology Service is entrusied with calculating river flow . gathering thIOIOgIC3I daw, and

nz
waking wampies for analvsm

E'.'aiuu[irm Gf Waler Quality at the IGERU
Water quality evaluation w:ll never be wuly valuable besause thare is 2 lxck of facilides:

13 No zoproprizte laboratory:
2% \0 ecuipment and consumables;

7 reaiity oniv pH, temperawre and suspended solids can be measwred.

Methods Ijsed

g'u'

imezsired wnh pH meter and glass elecrode
perziure: measured with a thermome:es

pencad solids: '

2} Slmation of the sample; _

b} use of a precision baiance, afier rwng at 100°C. 1 c_?w ate weight of suspended materials.

'.'5 Iad e
Mt e e

e
us

[

firgst samp les date from 108f The data

- Funding, Equipmem and Coopcr::{tiorn

s oraaed by the Burundy govcmment.'and lhe major pan of (he project equipment from WHOC.

Tvelueten of waler m,ahu- has not ver been recognised for its wrue werdi within the Gesgraphical Insuene, natiensl
cncoerzuen Devwesn the deparumenis services concemed in this 2rea is virmaily non-exisient -

»ithin the Burendi Geograpnical
services in e counuy also involved in
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ETHIOPLS PROPOSED COUNTRY WORK PLAN

1. PRESENT STTUATION

in Zthiopia there is no properly esiablished waler quaiity monitoring network 1o date. Conszguently, the quality
sizius of the country's water resourcas (both surface and ground walers) remain unknown except for some sporadic
and project specific swdies done overa fcw of the river basins. :

The imgoriance of csabhsmns 2 n"umﬁl watzr guality n\,mtoimg nerwork ha_s besn recognized by the Ethiopian
Vzllews Development Stwdiss Authority (EVDBSA) and essenual steps arc now being undertaken. 'EVDQA nas
recondy drafted a proposal to conduct 2 naton-wide water guziiy survey programme wiich could help in providing
taseline daia and guidanca for the establishment of the national waier m.almr monitoring network. At przsent the
Authority is looking for potential funding agencies 10 proceed with the prog:nmmc as soon as poss:blc and we
Leiiewve that the assisiance of GEMS of UNEP in looki mg for yOL.'lLZﬂ funding agencics is cansxd"-:m]v 1Tporant.

Although the feasibility of the proposed survey suengly dapznds on the avajlability of {fund, the proposed Lime_

rame for the complevion of 1he survey is four vears and is divided into four different phases as follows:-

—

. A review of existing data and preparasion for a preliminary survey - (6 months)

Przse It

Prase 2; Exaculion of preliminary survey and evaluvation cf rzsuits; cesign of the main survey - (1 year).

Phass 3: Execution of tha main survey - {2 years) - - -
Phoge 2 Analysis and evaluziion c.f resulis: preperation of drzit ctandzids and rcgulations: desivn of monitoring

ziwork - (6 morths).

1

IDENTIFICATION OF KEY PROBLEMS

Tre {cilowing arz some of the key problems identified as fzr as the absengs of monioring network in Sihiopia is
concermed: . ) . _, '

- Lack of laborziory znd inadzguacy of fizid 128 eouipment and consumables.

- lnadeguats Tained manpowss ’

- Abszocs of bassiing carm and water cuaiiny conTtiroouiztons,
- rmance,
> SUPPORTS/REQUIREMENTS
iz adsiton 1o what has besn menvonsd as 2 requirement 1o the propesed nation-wide waler quality survey pro-

~mme, it s possibie 10 underake walar quality 255355.*1::-: in river basins wher e pollution probiems are much
ounced duse to increased anthropogenic activiies {z.7. Awash 3251'1) provided that the assisiance with ths

wing ilems is possitis.

- consumables for HACH field st kits,

- BOD/MX mzier prooes and acgessories
Fizid wzst ks for H::'.:nolow"ﬁt anaivsis with adeauate consumabies
= PROPOSED ACTIVITIES tORT:-'E \E\'“ iz “O'\;HS
Compeution of phase - 1 {2¢ & wheiz) and phass - 2 {paridzl) of the proposed nation-wide water guality

MS Water pregramme in Ethiopia. .
r quaiity moniioring netwerk m
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~ \si sampling - last week in February (dry seasen)
= 2nd sampling - middle of July (onset of rains)
= 3rd sampiing - last wesk of Seplemer (peak of ring)

Hydrology Data Coﬁ{pilaiion

- By Hvdrology Division of Archieciural & Engincenng Sarvices Corporatien Lo coincide with sampling
imes on 2} siations. '

Reporiing
- Data compiicd by secrewariat for 1921, Yetio be sentie Surlington.
Suppori/Requirements

- Lsboratury Equipment for GWSC laborawonies LO imorove sampling rang
Sampling freauency can be improved if ranspor zcilities and more | unds are commitied by cental
eovernment (or {rom other sourzes) 1o e DrogTEMIme.
- Intar-laporztory calibration (o be initiated with the availability of rarsport ,
~ More copiss of GEMS/Water operationz guice required {or all pariicipating laboratories to stangardise
arabvtical mietheds. (&)

Reagenis nesdzd 10 investigale BOD variations 2l éiiferent siznd iaréised izmper2iures and also membrané
Jauryi suiphale broth for fzecal coliforms.
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GHANA Country Action Plan

Present Situation

Samoiing Siws (idenufied)
- Ne:wbrk of 33 stadons

V“rmnng Snu:s (exisung)
- Newwork of 26 siations

Range of —\nal\ms

Physical and chemical parameters comprising Alkaiinity, pH 1c'noe':uurc conducmly DO potassium,

calcrum, sodium, magnesium, iron, chloride, Su]ph"le niwrate, orhophosphate ot hardness, total sohds
digsolved s .,ohus

Freguency of SamDhng
Monthly for 18 studons
- . Quaresdy for entire network of 26 st2tions {exising)

Reporing
- Quarteriy data compilation, anzlysis and publication

GEMS/Water Programme

ampiing Sies (1dentined)
Sl:r?a:: Watsr
- Dialon (White Vol River)
- Dzbease (Pra River)
- Weila (Welia Reservoir, Densy River)
- Xpong (Xpong Resarvorr, Lower Yolia River)
Earekese (Barekese Reserveir, Ofin River)

Cround '\'-.—"“-'»*

Szmpiing Sites (Sampled)
- Dzlon (Chzna Water & Sewerags Comp, Instof :cuz'_:c Diclegy)

- Dapoacs (Ghana Wa ._:&_ Sewerage Corp, Walar Rescurces Re.. Insl}
- Yie: J-J lCL""'L. R Sﬂ«ﬁ"&k C Igv N nstof —\G““ :

- Xpong (Ghang Waiar & Sewsmgz Corp, nst of -

ST inborsiories

<. Zzizlum, manganese, on, ehicads, ammonia, nivais,

Coniribution by 14 S."n‘v RRI

- 106 -



NIGERIA Proposed Country Work Plan
10 I’rcsc:;t-Silua{ion

LR T 4

At nresent N:gcna s GEMS/\\'QL,Y prOf:rammc is at the p preparztion siage. A national lechnical commines has besn
¢sizhiished and has a rasuons.mmy for p!._nmnsz issues. This is composed of the following:

3 Federal L.n\'n'onm‘m.._l Protection A"c:‘.:;-' :-:?A) - Ch:}.irm:—.n
b} ‘\'auon_.] Insttuizs for Freshwater Fishenes Research
o Fedzral Minisuy of A griceliore, Water Rescurcss 2nd R 2 D:'-"'opﬂ

Federal Minisoy of Health and Human Services

(4N

o3 Worid Hezalth Organiza uon (Nigeria Representaive)

0 Ninerian Instiue of Ocsanography ané Manne Reasearch
< “ederal department of Meicorology

5) Crmd Basin Deve lcom L Andhority

2.0 Samplim: Si[es

17 exmniing sites have been proposed and disiriputed 2s fofiows

aseling siations 2
read sianons : 2

iobal Flex sizuens 1 2 Rivers

1R}

inl=mzdonz! Rivers
Cround wiatsr, & Riverss

0

Tach of the twelve siziions have been 2ssigned 10 agencies in whose jurisdicion tre szimpling statons are located.

nace siojons will be sampled monthiy for GEMS/AWAT _R t}._‘S!C pzrameters (except for flux swiions which in-
clude i —-'*fo"a:m'" data) and reports seni 12 FEPA D ;

~here such repors will be tans-
b= Nigeden WBO office and Bueriingion. © i i c-relzted pEramnelers, twice a y2ar (one
n. :-:.C ne rainy s=ason). T=2A will 2is b2 raspn

2.0 Identification of Key problems

Althounh tie GEAS Wz programme has not taken cn, andgipaed sroblems include
z) sianderdicaton of zouipmeni

n: rzining of persorne!

<i togisiic
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10. ‘FHEEEMBENY) X b

ETHIOPIA

MINISTRY OF AGRICULTURE

ADDRESS: P.O.Box: 1223. Addis Abzaba

Tel: 445620, Tha 21380 Minag et .

¢/o: H.E. The Minister 7

ACTIVITIES: lrrigation projects. hydrogeological survey: pemping
siations and canalization.

MINISTRY OF MINES, ENERGY AND WATER RESOURCES
aDpRESS: P.O.Box 486 Addis Ababa

Tel: 448250, 447387

e/o: H.E. Minister

ACTIVITIES: Urban and rural water supply anc saniiaton.

MINISTRY OF URBAN DEVELOPMENT AND HOUSING

apDrReEsSs: P.O.Box 3386. Addis Ababa

Tel: 120000, 155736

c/o: H.E. Minister

ACTIVITIES: Civil Engineering; water supply, drainage and sewerage.

NATURAL WATER RESOURCES COMMISSION
ADDRESS: Addis Ababa. Ethiopia

Tiv: ¢/o 21331 ONOCP Tei: c/o 1288353
c/o: The General Managder

WATER RESOURCES DEVELOPMENT AUTHORITY
2HPRESS: P.O.Box 5673 . Addis Ababa, Ethiopia

Tei/Fax: 183197

¢c/o: Senior Econormuist.

ACTIVITIES: Planning and management 0f waigy resources.

WATER SUPPLY AND SEWERAGE AUTHORITY
AbDRESS: P.O. Box 3744, Addis Ababza
Tix: 21387
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MINISTRY OF LOCAL GOVERNMENT AND RURAL DEVELOPMENT
ADDRESS: Mogadisiiu

c/o: H.E. Tne Minister ) .

ACTIVITIES: Water supply treatment and nenwors £Xension.

AMINISTRY OF MINERAL AND WATER RESOUGRCES
ADDRESS: P.O.Box 744, Mogacishu

Tel: 8SGE&O

cfo: H.E. The Minister

ACTIVITIES: Research and expicration of minerzls and wate
TeSoUrces,

MINISTRY OF OIL, WATER AND MINERAL RESOURCES
ADDRESS: Mogadishu

c/o: H.E. The Minister

ACTIVITIES: lrrigaton projects: canalizadon

MINISTRY OF PUBLIC WORES

ADDRESS: Mogadisii

Teli 21031

¢/o: H.Z, The Minister

ACTIVITIES: Warter supply: drainage and sewerage

SOUTH AFRICA

INGTITUTE OF NATURAL RX
ADDRESS: Universiny of Natai

m
O
,cs
e
13

Telh Q331-68317 T 821231 Teiefa {0231) 68&8¢1
c/o: Acung Director .
ACTIVITIZ=S: Farm level econemics: land (2nure! seliiement

2.0, Box 573. Ferermaritzourg 3200
2

-‘_DDR_,S 3.0.50.\‘

FETORIA QCCH
¢, o Denurs Direvtor
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SOBOTO-RIMA RIVER BEASIN DEVELOP NT AUTHORITY
ADDRESS: SoKoto

c/o: General Manager

ACTIVITIES: Famessing water resources for development

UNIVERSITY OF CALABAR

ADDRESS: Faculty of Agriculiure

PME 1115, Calabar

Tel/rex: 08%-222855 Tha 65103 UNCAL

c/o: Dean

ACTIVITIES: Environmental impacts; rrigation agronomy.

UNIVERSITY OF ILORIN

ADDRESS: Dept. of Adriculiural Econs. and Farm Management
PMDB 13135, llorin, Nigeria

Tel/Tix: 221245

c/o: Head of Deptariment

ACTIVITIES: Farm level econcrics,

UNIVERSITY OF JOS

ADDRESS: Agriculiural ‘-“ccnomics Deptarument.
Makurai CEIII')L]S Makurdi, Nigena

c/o: Head of Dﬂpattnent

ACTIVITIES:

UPPER-EENUE RIVER B-’,SE\' IVELOPHMENT AUTIEORITY
ADDRESS: PMLEB. 2086 -

c/o: General Menager

ACTIVITIES: Barmnessing waier resources jor deveiopment.

RWANDA

hvdrogeological

\*T\'ISTT{‘" OF & “'_‘,1_. gh ::.RCY AND ZYDRAVLIC RESQURCES
H.DDL"'-'- = O i
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ACTIVITIES: Ceneration of elecuiciny: mapping.

AMINISTRY OF NATURAL RESOURCES, MINES AND QUARRIES
ADDRESS: P.O.Bex <413, Kigali

Teir 5265

cfo: H.Z. The Minister

ACTIVIITES: Water population detection: hydrogeslogical works.

MINISTRY OF PLANNING

ADDRESS: P.O.Box 46, Kigali

Tel: 5773

c/o: H.E, The Minister

ACTIVOTES: Planning, execution and supervision of water works.

AMIENISTRY OF PUBLIC WORES

ADDRESS: P.O.DBox 24, Kigail

Tel: 6373

c/o: H.E. Tne Minister

ACTIVITIES: Urban sanitztion : planning and executon of heusing
comnplexes: civil enginesring:; water supply: cérainage and sewerage,

INGTITUTZ SENZCGALAIS DE RECHERCEES AGRICOLES
ADDRESS: P.0.Beox 28, Richard-Tell

c/o: Directer

ACTIVITIES: Performance: monitoring: chojce of water delivery
SVaTerns,

MINISTRY OF RURAL DEVELOPMENT
ADDRESS: Building Adminiswzatf, Dakar

T2ir 231088, The: 3151, Ceorcils Sg.

cfoi iz, i

ACTTVITES: s d conwol of rural werks: water
supCly reztmens i nerwork exensicn.

e and sewerage.

- 111 -



ACTIVITIES: Meteorology.

FEDERAL MINISTRY OF AGRICULTURE AND NATURAL RESOURCES
AapDRrESS: Area 11, Garki, P.M.3B. 30, Abuja

c/o: F.E. The Minister

ACTIvITIES: Hamessing water for agriculture, livestock. foresitry and
fisheries.

FEDERAL MINISTRY OF BUDGET AND PLANNING
rEDERAL SECRETARIAT

ADDRESS: tkovi, Lagos

e/a: H.E, The Minister

ACTIVITIES: Planning and coordination.

FEDERAL MINISTRY OF MINES AND POWER

ADDRESS: Federal Secretariat, lkoy

tagos

c/o: Director-Ceaneral

ACTIVITIES: Planning and menagement of hvdropower resources.

FEDERAL MINISTRY OF TRANEPORT
ADDRESS: Marina, Lagos

c/o: H.¥. The Minister

ACTIVITIES: Hvdraulic works for navigauon.

FEDERAL MINISTRY OF WATER RESQURCES
(responsibie for 21l River Basin Authcides)
ADDRESS: Area 1, Garxi P8, iZ8

Aduiz
Tel 612511, 603230, Cable: FELDWATER
T 612311 FED WATER

cfo: H.E. The Minister
ACTIVITIES: Planning and management of water resources legislation.

FEDERAL MINISTRY OF WORES AND HOUSING
+DDRESS: Taizawa Salewa Sguare, Lagos
c/o: F.E. The Ministar

ACTIVITIES: Drainags and Sewerzge works, waier suppiv.

FEDERAL UNIVERSITY OF TECENQLOEY
ADDRESS: PMZ 701, Akure, Onco Siate, Niger

gar
cjor Dean

. =y - b T H . - 1 3 Trtem oy Com mr bl e - ~ -~
ACTIITIES: Technology znd design o izcililzie management.
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ACTIVITIES: Waler exploration and ¢am COonstruclion; Waier supdiv:

Walsr alicalrs.

GENERAL WATER AUTHORITY -

ADDRESS: P.O.Box 389, Aliath Read. Tripoli

Tel: 416953

c/o: Chzirman

ACTIVITISS: Waler suppiv projacts: planning and suparvision.

GENERAL WATER MANAGEMENT

ADDRESS: P.O.Box 638, Ai-Marj

Tel: 22029 Tha 50361 Projabeal

c/a: Direcior

ACTIVITIES: A}l water management and supervisions drilling:
irrigation. etc...

BEUFRA AND SARIR AUTHORITY

ADDRESS: P.O.Box 2347, 6324, 4238, Benghzazi

Tel: 87315/6. 20245, 25862

Tix: 40134 Rufrag Ly

¢/o: Chairmman

ACTIVITIES: Responsible for the execution of the RKuia project in the
South-Easi. i part of Libva : land reclamation and exploitation of
groungwaier.

WATER AFFAIRS INSTITUTE
ADDRESS: P.0O.Box 399 Tripot

c/o: Instteiz Director

ACTIVITIES: Waier Aflairs Insdiule

MADAGASCAR

DIVISION DE L'EEYDROLOGIE, SERVICE DE LA METEOROLOGIE
ADDRESS: ¢/o Ministere Des Transporis Du Ravitalilement Et Du
Tourisme

£.P. 1254 Anmianznarivo 101, Madgescar

T oo/o UNDEVERO
c/o: Cherl de Divizion

ATINISTERE DE L'AGRICULTURE DIRECTION DU GENIE RURAL DE
L'EYDRAUVLIQUE AGRICOLE LAMENAGTEAMENT RURAL
ADDRESS: S.0.00x 1081, MeEnisand, Anlanananyvo

c/o: & 2. Le Minisure
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ACTIVITIES: Covernmental organization for the management zad
engifieering development of hvdraulic agriculture of the rural areas.

MINISTERE DE LA RECHERCHE SCIENTIFIQUE ET TECHNOLOGIE
POUR LE DEVELOPMENT

ADDRESS: B.P. 4285, Antananarivo 101, Madgascar

Tha 22539 MRST MG Tel: 19261/2171¢

cfa: S.E. Wonsieur Le Minisire

AIINISTERE DES TRAVAUX PUBLICS
ADDRESS! BP 285, Antananarivo
3: $.E. Le Minisre
.A,CTIVITD::S. Planning and supervision of heousing complexes:; civil
er JUII'IE!._L;"I_C__,{: Waler su ppl}f Gi’a).ﬂa.de and sewerage.

ALNISTRY OF PUBLIC WORKES

ADDRESS! Anosy, Antananarivo

Tel: 24224, Tix 22343

c/o; H.E. The Minister

ACTIVITIES: Planning and execuion of housing complexes: civil
enginesring: waier supply; drainage and sewerage.

J .

MINISTRY OF RURAL DEVELOPMENT AND RURAL REFORM
ADDRESS: Water Enginezring Division

el 24710 X, 223239
c/o: E.E. The dinister

ACTIVITIES: Planning. supervision 216 conol of rural werks which
includes: water supply reatment. nerworxs exiension and eliluent
reaument,

MALAWI

CIZTEDZE AGRICULTURAL RESEARCE STATION
2DDRESS: P.O.Box 138, Lilongwe, Maiawi
Tel/rax: TGTR2D
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ACTIVITIES: lrigation projects: drainage projects: dams: canals;
water well-drilling and pumping sizuons.

MINISTRY OF PLANNING

ApDRESS: Kouvlouba, Bamako

Tel: 225780, 22333

Tix: 412 Miniplan. Bamako

c/o: H.E. The Minister :

ACTIVITIES: Planning and supervision for projects related to water
supply: drainags construciion.

MINISTRY OF PUBLIC BEEALTH AND SOCIAL AFFAIRS
ADDRESS: Koulouba. Bamako

Tel: 223301/02

c/o; H.E. Tne Minisier

ACTIVITIES: Tzchnical support and water guality control.

MAURITANIA

ECOLE NAT. AGRICULTURE
ADDREZSS: BP 37, naedi, Mauritaniz
cfo. Direcier
ACTIVITIES: Feasibilive
iraining: extensi

MINISTERE BEYDRAULIQUE ET EARITA
ADDRESS: Directon De L'Hydrzuligue
5P 356 Nouakchett

c/o: e Direcreur

ACTIVITIES: Waier and sanitaien DLDLIL agendcy.

MINISTRY OF RURAL DEV‘ELOP AMENT

c/o: DMrector of M'Pourie Farm
ACTIVITIZS Renabilitaton: upgreding {armer rardcipadon: water
Users azssccialicn Cooperzuives

':fI.\'ISTRY OF RURAL DIVILOPHMINT, WATER ENGINEEZRING
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ACTIVITIES: Planning, supervision and centrol ¢f rural works wiich
includes water supply treatment. nerworks extension. cffluent
treatment.

MAURITIUS

CENTRAL WATER AUTHORITY

ADDRESS: Technical Office, Roval Road. St. Paul. Mauriidus
Tel/Tax: 885071

T 4685

c/o: General Manager

ACTIVITIES: Rehabilitation: upgrading staff manzagement. s
incentves; aining.

afl rations;

re

TRRIGATION AUTHORITY

ADDRESS: 17, de Poivre Strest. Fon Sing Buailding, Edith Cavell 5t
Port Louis, Mauritius

Tel: 2-5391. Cable: lrrigate, Port Louis. Mauritiv
c/o: General Mznager

ACTIVITIES: Studving development of irrigation and making
proposals to the Central Water Authority for the preparation of
schemes for the irrigation of specific areas: Implemesntation and
management of irrigaton projecis in every iryigation area. Research
on the opumum use of water made available v the ceniral waier
authoeriny for irvigadon.

n

MINTSTRY OF AGRICULTURE, FISHERIES AND NATURAL
RESOURCES

ADDRESS: New Government Center, Port Louis

Tel: 011058, Tixr 2229 EXTERN W
cfo: .. The Minister

ACTIVITIES: Irrigation projects and e
survevs anag works: well-drlling: pumping stz
dams: pianning: supervision znd conirol of envirs

1i; nvdrogeological
dons; canalizaton:
- ;

nmental works.

MINISTRY OF HOUSING, LANDS AND TOWM AND COUNTRYT
PLANNING
ADDRESS: Ldith Cawel
Tel: 0OB2831, o
c/o: H.E. The i
ACTIVITIES;
enginesnng: w

Sire=:z. Poit Louis
Exiern

ing complexes; civil
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c/o: Directer of Research
ACTIVITIES: Water researches and planning cevelopment

MINISTRY OF PUBLIC WORE

Directorate oi Researcn and \\’atc Plannin
Water Engineering Deparument

ADDRESS: Rabat

c/o: Head of Deparument

U

OFFICE NAT'L DE L'EAU POTABLE

ADDRESS: Service Régional de Casablanca
Bureau Etude et Travaux

Angle Boulevard Youssef Tbn Tachiine et Colone!
Tel: 44503, Tiox 31882

c¢/o: Director

ACTIVITIES: Distribution of water for drinking and indusimial use.

Sérier. Casablanca

MOZAMBIQUE

MINISTRY OF AGRICULTURE

ADDRESS: Lg, Herois da LibDermaczo. Mapuic
Tel: 21017, Tho 6209 Magri Me
c/o: RKH.E. Vice Minister
ACTIVITIES:. lirigadon Projecis and ceve
surveys and works; v ﬂ'l-cr.élzr_g DUmISIn
Gams : eIc...

MINISTRY OF PUBLIC WORES AND BOUSING
ADDRESS: Nztonal Direcrorate for Water Aflairs

608 Avenida Karl Mar=. Mapuio

Tel: 30028

cfo: H.E The Minisier

AcTrviTiES: Urhan and reral vaier sepoiy, sandlation.

NIGER

AUTORITE DE BARRACE DE BANDADJI
Hﬂnm;q Niamey
c/o: Le Direcicur-

ACT TIESD O

TG
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AUTORITE DU BASSIN DU NICER (NINE MEMBER COUNTRIES)
ADDRESS: Niamy

c/o: S.E. Le Secrétaire Exécutif

ACTIVITIES: Water resources planning and management.

INRAN, DEV. RECEERCHE EN ECONOMIE RURALE
ADDRESS: BP 429 Niamey, Niger

Tel/Fax: 733670

¢/o: Director

ACTIVITIES: Farm leve! economlcs, incomes. marketung.

MINISTERE DE L'AGRICLTURE ET DE L'ELEVAGE
ADDRESS: Niamey

¢/a: 5.E. Le Ministre

ACTIVITIES: Water supply and namessing water for agriculture.

MINISTERE DE L'EQUIPMENT

ADDRESS: Niamey

c/o! S.E. Le Ministre

ACTIVITIES: Planning end execution of water supply, drainage and
sewerage schemes,

MINISTERE DE L'E7DRAULIQUE ET ENVIRONMENT
ADDRESS: Niameyv

cfo: S5 Le Minisue

ACTIVITIES: Hydraulic werks, hvdrogeolegical surveys,

MINISTERE DE LA SANTZ PUBLIC
ADDRESS: Niameyv

c/o: S.E. Le Minisire

ACTIVITIES: Walter supply and sanitation.

MINISTERE DE TRANSPORTS ET L'AVIATION CIVILE
ADDRESS: Niamey

c/o: S.E. Le Minisure

ACTIVITIES: Meteorclogiczi, river navidation works.

SINISTRY OF PLANNING
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MINISTRY OF WORES

ADDRESS: P.O.Box 9493, Dar Es-Salzam

Tel: 23235

c/o: H.E. The Minister

ACTIVITIES: Planning and execution of houses complexes.

NATIONAL URBAN WATER AUTEORITY

ADDRESS: P.O. Box 5340. Dar Es-Selaam

Tel: 48487

c/o: Director-General

ACTIVITIES: Urban water supply; water rural works.

TOGO

MINISTRY OF MINES, ENERGY. AYDRAULIC RESOURCES AND
PUBLIC WORKS

ADDRESS: Rue Colonel ae Roux, Lomé

Tel: 7942 27853

c/a: H.E. The Minister

ACTIVITIES: Urpan and rmaral water supply: mapoing.

MINISTRY OF PUBLIC EEALTH
ADDRESS: Rue Colonel de Roux, Lomé
Tei: 3801, 2518, 2514, 5006

¢/o: TLE. The Minister

ACTIVITIES: Water quality control

MINISTRY OF RURAL DEVELOPHENT

ADDRESS: Rue Coionel de Roux, Lomé

Tei: 3801, 3380, 5287

c/o: H.E. The Minisrter

ACTIVITIES: Planning and superision of rural works.

REGIE NATIONALE DES EAUX DE TOGO
£DDRESS: P.O.Zox 1301, Lome

c/o: Le Directeur

ACTIVITIES: Waier and sanitation sudlic agznay.
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AGRICULTURAL RESEARCH CORPORATION
ADDRESS: Wad Medani. Sudan
c/o: Lirecior

MINISTRY OF AGRICULTURE AND NATURAL RESOURCES
AnpRrEsSS: P.O.Box 6335, Khartoum

c/o: H.E. The Minister .

ACTIVITIES: lrrigation projects: hydrogeoiogical survey.

MINISTRY OF HOUSING AND PUBLIC UTILITIES
ADDRESS: Rural Water Administration

P.0.Box 40, Khartoum

c/o: H.E. The Minisier

ACTIVITIES: Rural water supply treatment and development,

MINISTRY OF IRFIGATION

ADDRESS: P.0O.Box: 878, Khartoum. Sudan

Tel/Fax: 709862

c/o: E.E. The Minister

ACTIVITIES: Technology and design: feasibility siudy methodology.

MINISTRY OF IRRICGATION AND BAYDROELEZCTRIC POWER (MIR)
ADDRESS: P.O.Box 80. Knartoum ’

c/or }.E. The Minister
ACTIVITIES: Maintenance and operztion of irrigadicn schemes.

CNIVERSITY OF GEZIRA

Department of Rural Development
ADDRESS: P,0.RBox 20, Medani, Sudan
c/o: Head of Deparunent

ACTIVITIES: realth issues; employnent

SWAZILAND

ADPRESS: P.O.Zox 20, Mniume
Tali 31133/315834 T 2320WD Fex: 31183
cfor DMrecior

P et e kre ot [P, [ g |
ACTIVITIES: MNEnzagement waning
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MINISTRY OF AGRICULTURE AND FORESTRY

sppress: P.O.Box 102, Entebpe. Uganda

Tel/Fasx: Tlx 61287/61227

c/o: H.E. The Minister _
ACTIVITIES: Performance monitoring: management of waier.

MINISTRY OF ENVIRONMENTAL PROTECTION
ADDRESS: P.O.Box 4544, Kampalz, Uganda

c¢/o: H.E. The Minister

ACTIVITIES: Environmental impacts.

MINISTRY OF LANDS, MINERAL AND WATER RESOURCES
ADDRESS: P.O.Box 7086, Kampala

Tel: 33321. TIx: 61265 NATURAL

cfo: TLE. The Minister

ACTIVITIES: Water resources manzgament.

NATIONAL WATER AND SEWERAGE CORPORATION
ADDRESS: Kampeala

c/o: The Director :

ACTIVITIES: Water and sanitation public agency.

WATER DEVELOPMENT DEPARTMENT
ADDRESS: Kampala

¢/o: Deparument Head

ACTIVITIES: Water and sanitzton public agency.

ZAIRE

DEPARTMENT OF AGRICULTURAL AND RURAL DEVELOPMENT
£DDRESS: P.O.Box 8722, Kinshasz, Gombe

Tei:r 31353, 31207. 3114

¢/o: Desarument Head

ACTIVITIES: Irrigaton projects and cdevelopment.

DEPARTHENT OF PUBLIC WORES AND TERRITORIAL
DEVELOPMENT

ADDRESS: P.0O.Beox 26, Kinshasa. Gombe

Telr 31578, 30203, 31134

¢/e: Desarunent Head

ACTIVITIES: Warer susply @ drainags and warter sawerags.
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HMINISTRY OF PUBLIC WORES, TRANSFORTATION AND URBANISM
ADDRESS: Niamey

Telr 722301, 722209

T 3283 Minitrav

cfo AR, ”I“ne Minister

ACTIVITIES: Planning and exescution of housing compiexes; civil
fngineering: water suppiy; drainagde and sewerage.

MINISTRY OF RURAL DEVELOPMENT

ADDRESS: Nizmev

Tell 722672 Tha 35214 Presirep

cjo: H.E, The Minisier

ACTIVITIES: Planning . supervision and control of rural works which
incindes water Quoolv irezonent. networks extension and effleent
reaument.

MINISTRY OF WATER

ADDRESS: Niamey

Tixr 5214 Presiren

c/o: E.E. The MLI‘J.iSLE!‘

ACTIVITIES: Irrigation projects and development: hvdérogeoslogical
survers and works; well drilling: pumping stadons.

OFFICE DES EAUX DU S0US-S0OL {OFEDES)
ADDRESS: B.P. 7534

cfo: Le Direcieur-Général

ACTIVITIES: D“mnc wells for domesiic water suppiv.

OFFICE NATIONALE DES AMENAGEMENT BEUDRO-AGRICOLE
ADDRESS: B.P 12728

Niammey

c/o: Le Directeur-Génerzl

ACTIVITIES: ﬁaﬂecsmd waier resources for agriculfure,

:-‘

ONAEA, DEPT. DE MISE EN VALEUR
ADDRESS: BP 10897, Niamey, Niger
Tel/Fex: 732253

c/o: Chefdelz Divigion

nigice end management of waier delivery svsiems: {armer
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