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OPENING CEREMONY

Introdudion
A launching meeting for the projed on the Assessment of pollution Status and Vulnerability of Water

Supply Aquifers of African cities, organised by UNEP / DGDC/ UNESCO / UNCHS/ ECA, took place from
11" to 13" March 2003 in Room X-344, Block X of the United Naions Environment Programme (UNEP)
building at Gigiri. Nine of theten countries (Burkina Faso, Cote d' Ivoire, Ethiopia, Ghana, Kenya Mali, Niger,
Snégal, and Zambia) participaing in the projedt atended the meeting, while the representaive of the tenth
country (Bénin) was absent. This project will precede the just ended assignment execued in Wed Africa
entitled Urban pollution of Surficial and Groundwater aquifers in Africa (i.e. Phase I). Mr. Emmanuel
NAAH chaired themedting, while Messrs Abdoul AzizTANDIA and Daniel CW. NKHUWA were gpointed
Rapporteurs.

Partidpants at the Groundwater Project Launch Workshop (13" — March - 2003) outside the UNEP
Headquarters Satellite dish near X-block
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O pening Ceremony
The Ading Diredor of the Department of Early Warning and Assessment (DEWA) Dr. Dan CLAASEN
officially opened the workshop with welcomeremaksto paticipants during the launch of the projed workshop
onthe ASSESSMENT OF POLLUTION STATUS AND VULNERABILITY OF WATER SUPPLY AQUIFERS
OF AFRICAN CITIES.

In his speech, Dr. Claasen raised thefollowing points, tha:

« Theprojedt was necessitaed by the unprecedented population growths in African cities, which pose grea
pollution threats to groundwater arisng from unplanned expansions, sewage effluent leakage in open
sewers, leaking septictanks, larines, domegic waste digposal and uncontrolled industrial end commercial
activity.

e« Snce mog of these cities use groundwater as their main source of potable water, unchecked levels of
pollution and consumption of this water poses great public health risksto the urban populaion in these
cities.

e The projed on Urban pollution of Surficial and groundwater aquifers in Africa was conceptualised to
protect the quality of groundwater resurces through vulnerability mepping initially in the cities of
Abidjan, Bamako, Cotonou, Dakar, Niamey and Ouagadougou.

o Theadivities of thisprojeat were achieved with a modest budget of US$ 280,000 (a a cog of US$ 20,000
ayear for each country) from the United Naions Development accournt.

o Didgribution of Early Warning Bulletins on the effed of urban wastepollution on weter quality of the urban
areas involved in the projed from each of the various tak forces have already had a clear, albeit local,
impad on politicians and water managers in each country.

« Based onthefindings of the projed on Urban Pollution of Surficial and Groundwater Aquifersin Africa,
the next Phase of the projea atitled Assessment of Pollution Status and Vulnerability of Water Supply
Aquifers of African Cities hasbeeninitiaed. Thisisintended to build on the successes of theformer in four
new Anglophone countriesi.e. Ghana, Ethiopia, Kenya and Zambia.

« One of the mgjor taks of the new projedt will be the development of suitable methodologies for assessing
and monitoring of real and potential contaminaion of shallow and deeper groundwater aguifers, while
buil ding on information gahered in six Weg Africen countries.

He concluded his speech by thanking Ivar Baste Beth Ingraham, Salif Diop, Parick M'mayi, Audrey Ringler,
Pacifica Mochache, Pravina Pael and Emmanuel Naah (UNESCO/IHP) for their ocontributions to the
organisaion of avery successful meeting.

Objectives of the Phase 11 Project
e« To deaermine the gaus and vulnerability of groundwater supplies in the new cities of the seleded

countries.
e To egablish anagwork for exchange of relaed information, and
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e To develop suitable methodologies for assessing and monitoring of real and potential contamingtion of

shallow and deeper groundwater aguifers, while building on informaion gathered in six Wes African

countries.

The subsequent sections summarisethe proceedings of thethree-day inaugural workshop, which took place in
Nairobi from 11 to 13 March 2003. The report layout is as follows:

« Opening Ceremony

« Workshop Keynote Presentaions

= Presatdionsfrom Phase | paticipaing countries

« Summary of recommendaions from the evaluaion of thePhase| Project

« South Africd sPerspettiveto Resource Directed Measures

« Introduction of Phasell of the Project

e Presmtaionsfrom the New Countries

= Workshop Simmary and Work plan for Phase |1 of the Project

= Closng Remarks

« Annex (List of participants, Agenda/programme Presentations)
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PAY 1 (11'" MARGH 2003)
WORKSHOP KEYNOTE PRESENTATIONS

CONSULTANT'S OVERVIEW OF THE JUST ENDED PROJECT ON THE VULNERABILITY OF
AFRICA'SSURFICIAL AND GROUNDWATER AQUIFERS TOURBAN POLLUTION

Mr. Loic GIORGI, Route de Vahible, Mayotte

Introducion

The Consultant stated some of the mgjor challenges of the Wed Africen cities dependent upon groundwater
resources as follows:

a) Tha water sources/ bodies arepoorly protected from pollution from surrounding areas. In thisregard, the
condant increase in demand for water may compel city and sub-urban resdentsto depend more on very
poor quality water from traditional wellsfor their daily consumption by theturn of thethird millennium.

b) Thereis a growing risk of degradation of water quality in the concemed cities through privae and
collective sewerage sygems, plagic maerials, tin cans and batteries.

Objectives
The Consultent outlinedtheoverall goal of the projedt asto raise awareness of decison-makers of the negative

impaasof unplanned urban development on paotable water resources and the need for more efficient polluion
controlsin the citiesof Weg Africa, while someof the specific objectives were:

i) To comprehensively evaluate urban pollution pressures on groundwater from the waer table to deep
aquifers.

ii) To undertake afollow-up evaluation of the development of several major urban pollution urces.

iii) To produce an Early Warning Bulletin on the effed of urban waste pollution on water quality and a
‘Vulnerability Map‘ of the urban areas involved inthe project for disseminationto city planners and the
genera public.

Projed activities and execution

Attainment of the above objedives required establishment of teams of experts including hydrogeologists
gpecialisngin urban polluionin each of the participaing countries alongside the provison of compuers and
financial support for field and laboraory analyses.

Some of the mgjor activitiesfor the Research Teamsfor Dakar, Abidjan, Cotonou and the peripheral digrids
were as follows:

Sampling and analysis of the aquifer sygems for hydrogeological and chemical paamees

Identificaion of pollutant sources and improvement of cartographic data.

Collection of precipitaion daa

Collation of progresson trend indicatorsto identify paamete's for raisng awareness among city planners
onthe increase of polluttion intheir groundwater aquifers.

)
'Y
»
»

Intheir execution of their projed, the Research T eams in Bamako, Niamey, Ouagadougou and their peipheral
digrictsexecuedthefollowing activities.

¢ Sampling and analysis of the aguifer sysems for hydrogeological and chemical paameers.

o ldentificaion of pollutant sources and improvement of cartographic data. The gpproach of the
Ouagadougou Early Warning Bulletin was dightly different dueto the heterogeneity of the aquifer.

¢ Collection and storage of precipitaion data and integrating it into daa relaingto flow the regimes of the
Niger River recorded in Bamako and Niamey and into thoserelaingto thereplenishment of drinking water
reservoirs in Ouagadougou.

¢ Collation of progresson trend indicaorsto indicaorsto identify paraneers for raisng awareness among
city plannerson the increase of pollutionintheir groundwater aquifers. In Bamako, only field analyses on
conductivity were obtained.

o Egablishment of anework of six West African countries with Ghana being included towards the end of
the projed.
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o Egablishment of an Ealy Waming monitoring system for the polluion of groundwater in large urban
aress.

Through collection and comparison of comprehensive and easily accessible data, the teams idertified sources
and locaions of pollution, where contaminated wate was directly or indirecly influencing the quality of
groundwater.

OUTPUTSFROM THE PROJECT

9x out of theseven paticipaing countries in the projec were said to haveregularly presented and disseminated
reportsontheir adivities and contributionsto the database. Five countries (Benin, Burkina Fa, Céte d'Ivoire,
Niger and Senegal) presated original deta of different quality in relaion to their specific urban hydrological
contexts. One country (Mali) partially implemented its work programme, namely some field activities planned
at themeeatings of December 2000 and September 2001.

The seventh country, Guinea, was unfortunaely excluded from the project on account of not submitting any
data except for some general mgostha had no diredt connection to the projed objectives. Ghana was invited
into the projed to replace Guinea.

However, work and adivities executed by Ghanawill only be presanted in phasell of the projeat due to thetime
limit sa for theend of the project.

General sdentificand technical outputs

The following ou pu s were achieved:

a) A compilaion and update of exiging hydrogeological information

b) Generation of dataon pollution caused by developments without efficient or fully operaional sewerage
systems.

c) Generation of Vulnerahility Maps for each area surveyed.

d) Periodic follow-up studies of water quality and controls on its degradation.

e) Egablishment of the indisputable links between polluted shallow aquifers and groundwater tapped by
boreholes for urban water supplies.

f) Preparaion of Vulnerability Maps and dissemination of Early Warning Bulletins from each of the various
task forces, which have already had a clear, albeit local impadt on politicians and water managers in each
country.

g Creationof aregiona Ealy Waning Nework on urban pollution in Weg Africa.

h) The compldion of aM.&c. thesis produced fromthework done by the Abidjan team

i) Establishmet and strengthening of the interadive analyss of groundwater pollution in two areas with
different climaic zones: the dry Sahelian and the humid coadal zones.

j) Establishment of a projed web ste that will provide a window into the projed for the intemaional
community

The results genera ed by the network of researchershadthefollowing impaas.

i) Egtablishment of a clear bass for cooperaion between the countries and a sense of commitment in the
naional task forces.

i) An informaion nework for Early Warning Bulletins was preliminaily identified.

iii) Informaion Bulletins were disseminaed (athough there is need for improvement in the disseminaion
procedure).

The final projed oupu wasthe Ealy Waning Bulletin, which carries a summary of al adivities executed by
all naional teams working on the issue of urban pollution in West African cities. Following the two Early
Warning Bulletins issued by each country to date it is gill too early to evaluate the impad of the projed on
development plannersin the involved cities.

Projed review

Two years dter the launch of the work programme in Bamako (Mali) in December 2000, all the country teams

prepared and submittedtheir progressvereports, scientificandtechnical reviewsfor peer review:

= Activities and oucomes of each country team implemented under the project up to the September 2001
Abidjan meeting were evaluated by ateam headed by Brian Morris, Principal Hydrogeologist of the British
CGeological Survey. The team made some recommendations for additional guidelines to improve some
aspeds of theprojed inthe context of Africd s currat needs.
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= The adivities executed between September 2001 and March 2002 were evaluated in July 2002 by atggam,

which included Professor Lewis Clark of the Universty of Reading and Ms Susanne Bech from UNEP’s

Evaluation and Oversight Unit. The team reviewed each country’s research findings, assessed the central

database in Abidian and reviewed the project’s ongoing adivities. Disseminaion of Early Warning
Bulletinsto the Public Health Sector was identified to have had some major shortcomings.

« Forthe datacolleded by the country teams between March and Novanber 2002, it was recommended that

the country teams improvetheir results and consider the observaionsof the evaluation of July 2002.

All projed oucomes have now been dored in adatabase. Two Early Warning Bulletins were disseminaed to
decison-makersto raise their awareness on the negaive impads of unplanned or poorly planned urban
development.

Constraints faced during theimplementation of the project

The Consaultant highlighted a number of difficulties tha were encountered in the ealy dages of the
implementaion of the projed adivities, many of which could not be compleed because of inadequate or
absence of data. Some of the other congtraints included:

» Thelimiting nature of teams drawn from a single professional secor in Mali and Benin served to limit both
the research teams own experience andtheir interaction withthe other teams.

» Therewasawidespread lack of water analysis equipment for sampling operaions & the monitoring sites,
which caused discrepancies amongthe paticipaing countries.

» Arising from the above, there were problems in atempting to sandardise the data submitted by each
country, which should have been modelled into a single forma.

» Therewas poor accessto communicaion facilities, limitedIT skills and insufficient use of the Intemet by
research workers, most of who were not used to disseminaing data fileson the web ste.

In addition, several adivitiesinitially proposed in the work programmes agreed upon in Bamako in December
2000 end in Abidjan in September 2001 werenat efecively implemented due to lack of available or adequate
data. Laboraory analytical data and hot spotsmapping were poorly presented, while piezomeric monitoring of
shallow aquifers and boreholes were not effectively caried ou. This resulted in the modificaion of the
activities planned in Bamako with pradical suggestions tha presented a more realisic set of targds a the
September 2001Abidjan meding.

Concluding Remarks

The Consultant concluded his presentation by pointing outthat:

= Each of the six participaing countriesin West Africain the projec The Vulnerability of Africa‘s Surficial
and Groundwater Aquifersto Urban Pollution has produced two Ealy Warning Bulletins based upon the
Vulnerability Mapstha summarised analyses of groundwater samples from a series of carefully selected
Stes.

= Polluiontarges have been identified and will be followed up cost efedively in line with each country’s
operaing budgets.

= The Early Waning Bulletins have undoubtedly contributed to the aedion of aregional Early Waming
Network on urban pollition in Weg Africa. The sustainability of this projed is guaranteed by the
production and disseminaion of timely Early Warning Bulletinsin each paticipaing country.

= |n addition, special atention ought to focus on the sampling process in order to pave way for more
standardised usage of the Early Warning system.
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NEPAD ENVIRONMENTAL ACTION PLAN — PROGRAMME AREA 4: CONSERVATION AND
SUSTAINABLE USE OF COASTAL, MARINEAND FRESHWATER RESOURCES

Marie PRACHLOVA, Programme Officer, UNEP/DGEF Coordination (GEF Coordination), Nairobi, Kenya

Ms Prachlova dated her presentaion by gaingtha the Goal of the Adion is to incorporate environmental
concermns to the development agenda of countries through targeted actions that address not only the
environmental aspects, but also ingtitutional, regulatory, policy and capacity-building elenents.

It was said tha The Action Plan isbased on a development of a series of potential interventions and projects
to address the problem of conservation and sustainable use of coastal and marine resources and related
freshwater ecosystemsin Africa.

The owerall objective(s) of the programme areas(s):

a) To support the implementation of the objectives of the Abidjan and Nairobi Conventions

b) To contributeto the impleamentaion of the decisions of the Super PreCom of the African Process regarding
the management of Africa’s coadal and marine reurces in an integrated manner, which were reaffirmed
by the Partnership Conference, held during the WS in Johannesburg.

¢) To support the elaboraion and implenentaion of the African Regional Progranme of Adion on
freshwate which shall be adopted & fird sesson of the African Ministerial Conference on Wae
(AMCOW) in 2003.
[1t was mentioned that activitiesinthe areas of fresh water will be undertaken in the context of AMCOW pursuart to
its mandate. AMCEN and AMCOW will coordinate on areas of mutual interests withinther respective mandates] .

Programme activities, on the other hand, aim, among others, &:
i) Srengthening the capacitiesof relevant local and national authorities.
ii) Supporting the implementaion of the grategic action plan on municipal wastewater.
iii) Promating demondraion projeds on the implemettaion of the guidelines on Integraed Coada Area
River Basn Managemeat (ICARM) African.
iv) Supporting the preparaion and implementaion of the African Regional Programme of Adion on
Freshwater.
Ms Prachlovaconcluded her presentaion by mentioning some of the programmes included in the Final Plan of
Action such astheone on augmentation of water resources (surface- and groundwater), which she imagined
GEF and UNEP would possibly collaborae on. Inthisprogranme there ae a number of projects on which
collaboraion could be built, among which are:
Q Those concerned with Coagtal, Marine and Freshwater pollution, which indude;
e Municipa Slid Waste Management and Enhancement of Environmental Quality in Sub- Sahara
Africa
e  Management of Municipal Sewage in Sub- Sahara Africathrough appropriaetechnologies
e  Control of eutrophication in semi-enclosed areas
Q Those dealing with Physical changes/alterationsin the coastal and freshwater environment, such as:
=  Mitigation of Coagal Eroson and Restoraion of Degraded Areasin Sub- Saharan Africa
= Assessment of the Vulnerahbility of sub-Saharan Coadal Zones to the different Impacs of Climae
Change (included sea level rise)
= Developmet of Sound Land-use Pradices and Reduction of Suspended Solids in Estuaries and
Lagoonsin Sub- Seharan Africa
= Egablishmet of adaptaion graegiesforimpads of climaechange on water availability and quality
=  Addressng land degradation to mitigate sediment impactson the aguatic environment
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Those addressng the Augmentation of surface- and groundwater resources (under development),
which are envisaged to include activitiesfor;
= Augmenting urban water resources — The urban areas in Africa are charecterized by sharp water
deficiency and disrupted water supply and degradation of quality of water supplied. The objective of
thisprojed isto edtablish a management draegy for demand management and improvemean of water
supply efficiency. (Projed idea)
= Groundwater vulnerability-  Initial global assessment of threas to transboundary groundwater
resources with a viewto providing straegic scientific guidance to assist the GEF and countriesto make
informed groundwater management decisons, to assess globally the main threats to groundwater
resources and define hotspots for fuure GEF interventions in integraed transboundary groundwater
managemeat will be conducted. Case study on selected stes in Africa will be prepared. (Under
development)
Management of the lullemeden Aquifer System
Regional Strategy for Water Resources Management in the North-western Sahara Aguifer System
Kalahari Aquifer Syssiem (Botswana, Namibia, Angola and Zambia)
Great Oriental Erg Aquifer System (Algeria, Tunisa)
=« Nubian Aquifer System (Egypt Libya, Sudan, Chad)

L & & B

A detailed Adion Planis envisaged to be submitted to AMCEN for adoption by July 2003

Disaussons

Q: Issues of capahility in groundwater management / international waters in Africa have been raised. Is the
GEF in a positionto assg in building such capacity?

A: From the garnt, the GEF funds projeds tha have emphases on capacity building. And related to the
operaional progranmeson International Waerstha the GEF is currently funding, some of these cgpacity
buil ding programmes can be incorporated. If not fromthe GEF, athe implementing Agencies (e.g. UNDP,
World Bark, etc.) should be in apostion to support such programmes.

Q: Isit possiblefor universtiesto submit research proposals for fundingto the GEF?

A: Yes but thecountry in whichthe university is domicile must endorse the proposal asthis indicates to the
GEF tha theproject is also important for the country.

Q: Submitting proposals through governmet may introduce unnecessary bureaucracy in the processng
procedure. Would there be any exceptional posshility for the GEF to allow such inditutions to submit
these applicaions diredtly to the GEF?

A: Yes itispossblefor aslong asthe country of domicile of the universty endorsesthe proposal, asthisis
indicative of the country’s support for the projed.

Q: Couldresearch by PhD cendidates be funded by the GEF without the endorsement of thehog country?

A: Theincreaseof sciattific level of researcherswould not atradt dired support from the GEF. Such activities

woul d need to be incorpora ed into major projeds.

Ms. Prachlovaconcluded by saying tha this workshop set a good plaform for discussing possible cooperaion

between UNEP and GEF, which would allow for sub-regional issues to be tackled and & which higher-
level capacity building activities (e.g. a& PhD programmes) could be incorporated.
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The Nairobi River Basn andits W ater Divide.

Henry NDEDE, Nairobi River Basin Project, Regional Officefor Africa (ROA), UNEP, Nairobi, KENYA

Introdudion

Rapid populaion growth, urbanisation and industrialisstion have pu enormous pressure on Nairobi’s Rivers
(Nairobi, Ngong/Montoineand Mahare). Untreaed industrial effluent, raw sewage and solid waste from human
settlemats alongtherive courseshaveturnedtheonce clear and pure water into ahealth hazard.

Acceleraingpollution, in particular dangeroudy high coliform countsin all therives aredestroying the aquatic
system posing a serious danger to any household consumers of river water. High coliform counts have been a
result of theregular tampering with sewage pipes upgream for the purposes of irrigetion, while solid waste and
raw sewage drain directly into the rivers from the riversde dums. Untreaed industrial effluent, dumping of
textiles, waste packaging, and scrap mea have caused serious environmental pollution.

Heavy meal polluants eter the water greams right from the rivers surces, posing grea threasto crops
irrigated with this polluted water. Water relaed diseases such as typhoid, amoebiasis and diarrhoea have
become quite prevalent in these areas. in many parts of Nairobi, where no formal water or sewerage
infragrudure exist, these contaminated waters are sill being consumed by the river basn communities that
depended on theriver for their livelihood.

Remedia Activities

UNEP promotedthe Nairobi Initiaive which darted in April 1999 with theaim of addressing problems such as
pollution problems, waste management, urban greening, community participaion, public awareness and
legidation. T hisinitiaive evolved into the Nairobi River Basin Projed, focusing on the above elements as they
relateto themain riversin the Nairobi River Basn (Nairobi, Ngong/Montoineand Mathare). Someof the major
activities of the projed haveincluded:

» Crucial mapping of theriver sydem and water quality testing has been undertaken by alocal NGO (Africa
Waer Nework), UNEP and Hahita to aede athemaic map to illustrae the impad and daus of
pollutants on the rivers.

» ldentificaion of twenty-four water sample points and teging along the three rivers to demondrae a
sustainable water monitoring system looking a different types of pollution in the watercourses. Teg
samples have been taken andtheresults show alarming levels of pollution alongthe entire basin.

» Launchingof acampaign (Save Nairobi Rivers — Everyone Lives Downstream) to examine and evaluate
the readlity of lifealong theriverbanks.

Currently, six project components are being implemented, which aim at showing the value of proper sanitaion
and waste management pradices, demondreating the uility of wetland sygems in improving the quality of
impaced wate sygems and promoting community involvement in saf eguarding and monitoring the river basin
asavital resource. Thesix projed componats are:

e Kibera Pilot Project

e Polluion Monitoring Network

e Public Awareness Campaign

e CondgructedWeland & Nairobi Dam

e CongructedWeland & KW SHeadquarters

o Waer Hyacinth Utilistion
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Theprojed will be executed intwo phases.

Phase 1- Meant to make astuaion assessment of polluion and develop community oureach and educational
progranmes to enable capacity building amongst stekeholders. This phase hopes to address
sustainable management of the river basin through education, promotion of awareness of available
legidation and development of en Environmental Managemant Informaion System (EMIS).

Phase 2- Will focuson asection of theriver basn updream of the Nairobi Dam on Ngong/Montoine River,
the Dam itself and downstream to the confluence with the Athi River. This phase is amed &
addressing the pollution problem in Nairobi’s Rivers and to put in place cgpacity building
educational programmes for the community.

Expected outcomes

Improvemeatt of health and well being of resdents of the Nairobi River Basn, and in particular in the
Ngong/Montoine River area by increasing the availability and quality of the water supply entering and
emanating from the Nairobi Damto the communities downstream

Disausson

Q: Isthereany indicaion of water quality impairment in the Nairobi boreholes?

A: Therehasnaot been any borehole quality data collected under this project. That information is with the
owners but hopetha the next phase would attempt to acquire thisinformaion.
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PRESENTATION FROM PARTICIPATING COUNTRIES

OUAGADOUGOU / Burkina Faso
Alain Nindaova SAVADOGO, Universite de Cuagadougou, Ouagadougou 03, Burkina Faso

Sarted by outlining the geology of the city as comprising Precambrian Basement rocks and that it had an
average annual precipitation of 700 mm.

The city had two main sources of water supply — surface sources (contributing about 80 % of the production)
and groundwater sources(contributingthe remaining 20 % of the production).

Currently, only about 40 % of the demand is me by the production by the water authority. Asaresult, the larger
group of the population hasresorted to using traditional hand-dug shallow wells. Within the context of this
project, it would appea tha, to satisfy the shortfall in demand, theremight be need to increase production from
ground sources.

However, onematter of great concern for the ground source isthe threa tha is posed to the water quality by
various anthropogenic adivities arisng mainly from unplanned sdtlements.

Groundwater quality monitoring

Monitoring adivities were conducted a three key sites in the city — Boulmiougou, the main Channel and
Kossodo. In all cases, the indicaions were tha the waer in the Qurficial aguifer tgpped by the city’s shallow
wells are more polluted than that in local boreholes. Mot pollutats were generaed by agricultural inputs,
wastewater and industrial refuse and their levelsfluctuae during year, with paticularly high concetraions in
August and September, dueto the peroolaion of heavy rainfall. Nitrae was identified as a useful index for
anthropogenic polluion.

After the dramatic increase in various pollutants observed in August and September 2001, nitrae
concentraions progressively decreased during the dry season. Five of the sx boreholes examined showed
concentraion levels below the acceptable threshold, with the exception of the Kossodo borehole, which showed
concentraions above 50 mg/L.

Vulnerability of theaquifer to pollution isgoverned by such fadors as thickness of the unsaturated zone, dope
and fractureintensty of thearea. On the bass of the vulnerability mapping, the aquifers of Ouagadougou show
an awerage to high vulnerability to pollution. Areas of high vulneability appear to coincide with areas with
populaion densties. Three bulletinshave been digtributed to decisiorn-makers

Concluson

Theprojed has shown high-risk areasto pollution, paticularly from nitrates. One hundred sampling points have
been identified, which should allow theteam to egablish the source and levels of polluion in the city of
Ouagadougou. Early Warning Bulletins have been digributed to raise decison-makers awareness of the
negative impaasof unplanned and/or poorly planned urban developments.

Activities Envisaged for the next Phase

These will include:

e Follow-up sampling and issuance of more Early Warning Bulletinsto decison makers
e Sendtisation of dakeholdersin the water seator through workshop and seminars
e Setting up aweb site for the projedt for public consumption

NIAMEY / Niger
Boureima OUSMANE, Universite Abdou Moumouni, Niamey, Niger

The presentation stated with a brief outline of the geology, which was said to consist of Precambrian rocks
overlain by continental and alluvial deposits. Theolder Precambrian rodks condituethe deep aguifer, while the
continental and alluvial depositsform the shallow aquifers.

W ater Quality Assessment

Four areas were considered for water quality assessment:

Zone 1, which liesinthenorth-western pat of thecity
Zones2 and 3 tha dridetheNiamey Rive inthe outhern pat of Niamey
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Zone4, which liesintheeagtern part of thecity

Chemically, conductivity shows some vaiaion depending upon the area under consideration and ranges
between 1000 and4000 pScm.

Bacteriological quality shows highly contaminated water with faecal oliforms. Although the wate was
chemically acceptable in somezones, it was foundto be microbiologically very contaminaed. Sncethe city has
no treament sysem, a chlorineplant is envisaged totake care of bacteriological pollution.

Sources of pollution were identifiedto be mainly dumpsites and a proliferaion of pit larines in the unplanned
settlements. As discussed in the Ouagadougou report, anthropogenic pollution was fingerprinted by the presance
of nitraes. And through the use of isotopes, nitraesfound inthe waer were identified to have originaed from
septictanks.

Concluson

Due tothe large volumes of drinking water being drawn from shallow wells and boreholes in the sub-urban
areas of Niamey, urgent prevative measures must be taken to stop furthe chemical and bacteriological
contaminaion of the Qurficial and groundwater aquifers in the city. These may include creation of protective
zones aoundthevaious water sources and recharge areas.

COTED'IVOIRE/ Abidian

Patrice Jean JOURDA, Labratoire desScienceset Techniques del’ Eau et de I Environment — UFR — STRM —
CURAT, Universitede Cooody, 22 BP 582 Abidjan 22, Céted' Iwoire

Thepresentation stated with ageneral outline of the objectives, namely:

a) To s up an Early Warning Network
b) To recommend protection measuresfor thewater sources
c) To caryou vulnerability mgpping for the city of Abidjan
d) To produce hydrogeological models

Geologically, thecity of Abidjan isunderlain by a Quartenary Sedimentary sequencetha thidkens souhwards.

The city experiencestwo rainy seasons(April — July and October — November) and two dry seasons (August —
Septamber and Decamber — March). Hydrological assessments indicate most of the recharge occurs during the
periodof October — November.

Water Quality Assessments

Four Stes were seleded for monitoring the quality of groundwater in the city of Abidjan. This sampling
campaign revealed tha the boreholes used for Abidjan‘ swater supply showed a steady inareaseof sat (NO; and
NH,) concentration andthus aprogressive inarease in groundwater pollution from north to outh. The cause for
this polluion was identified to arise mainly from percolation of highly polluted surface waters caused by the
lack of aprope sewerage systemto handlethecity‘s growing solid and liquid waste problems.

Snce October 1999, concentraions of the nitrates have substantially exceeded the limits for potable water.
During the rainy season in 2001, one sampling ste recorded high levels of anmonia and aluminium. T he study
has also revealedtha pollution isdeadily greadingtowards the unpolluted northern part of the city.

Other major outcomes of the project

i) Esablishmeantt of adaabase including cartogrgohic datato facilita e the elaboraion of themaic maps such
as pollution, recharge zones, dumpsites, & caea

i) Production of Vulnerability Mapsand Ealy Warning Bulletins.

iii) Promotion of collaboraion among scientistsfrom Niger and Céte d' Ivoire

iv) Capacity building through the production of two M.t. theses.

Envisaged Future adivities

Acquidition of equipment

Sengtisation campaignsto all gakeholdersin the water sector
Analyssandmonitoring for heavy metals

Development of aPollutant transmisson model

Setting up of an Early Warning Network

v U 9 9 9
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BAMAKO / Mali
Mr. Amadou Zanga TRAORE, Conseiller en Formation, 410, Av. Van Vollenhoven, BP E 4018, BAMAKO, Mali

Introdudion
The presenter gavethefollowing facts abou Bamako:

I's supplied with water from a supply sysem from the water authority, private boreholes, traditional shallow
wells and kiosks.

Tha only water provided by the authority istreaed athough it isconveyed through a very old sydem.

It has an average annual precipitaion of 1000 mm with an average of about 70 —80 days of rainfall.

Geology and Hydrogeol ogy

Bamako is underlain by a Granitic basement, which isoverlain by a quaternary sedimentary cover consiging of
sandstones, lateriteand alluvium. Thecity hastwo interlinked aquifers, which are formed from the fissures and
aquaternary laerite.

W ater quality monitoring

Thirty sampling siteswere s& up for groundwater quality monitoring across the city. These included two sites
onthe River Niger, four boreholes, two sitesfrom freshwater sourcesandtwenty-two traditional wells.

Reaults

Q Physcal parameers such as conductivity had values ranging from 20to 1,200 pScm in shallow wells; 100
to 600 pScm in boreholes and 40 to 50 pScm at River level. PH values were 3.7 — 7.8 for the shallow
aquifer and 7.5 @ the Rive level.

Q Chemicaly, thewater howed the following values.

» NitraesO—53.7 mg/l and themagjority of the water samples containedthese nitrates.
» Heavy maals
Arsanic (2515 pg/l); Zinc (8-570 mg/l); Nickel (8-30 mg/l); Lead (16 mg/l) and Copper (9.1-11 mg/l)

Q Bacteriological paraneers. faecal ooliforms (10 — 200,000 counts /I) and total ooliforms (10 — 300,000

counts/ ). Thisshowsthat thiswater is unsuitable for human consumption.

Sour ces of pallution

These include domestic wastewater, industrial wastewater, agricultural practices (minor) and dying acivities.
Old digrictsof the city, which are al9 densely populated, showthehighed pollution

Vulner ability mapping

Factors such as geology, infiltraion capacity, depth tothe saturaion zone, population densty, anong othes,

were used in Vulnerability mapping. Thus, shallow aquifers and areas of dense populaion gppeaed vey
vulnerableto pollution.

Conclusion

The Bamako aquifers arechamically and bacteriologically contaminaed, with deep aquifers being less affected
than the shallow ones. Inthis regard, it was srongly recommended tha monitoring of shallow wells must be
continued and measures must also betaken to critically review the current sanitation arrangementsin the city.
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DAKAR / Senegdl

Abdoul Aziz TANDIA, Département de Géologie, Faculté des Sciences, Université CHEIKH ANTA DIOP, BP 5005,
DAKAR, Sénégal

Hydrogeol ogy
The city of De&kar hastwo aquifers.

i) The confined Basaltic aguifer, which isusually interseded a depthsof 70 metres.
ii) An unoonfined quaternary sand aquifer, which extends between 30 and 80 metres.

Settlement patterns

Mog of the densely populated sdtlemeants in the city ae locaed in the eagemn part of the city. Snce they
originded asillegal sdtlements, government hasnat recognisedthem and hasthus, nat provided them with any

basic needs and services such aswater supplies and sanitation services.

Assuch, thereisa proliferaion in theuse of shallow wells as sources of water supply and pit larines as a way

of excraadisposal. Thus, themajor source of pollution is anthropogenic.

Major projed outcomes
» From monitoring of thirty wells, themonthsof May to September howed major anomalies. Conductivities
and nitrate concentrations are highed on the periphery of the city, which mincide with aeas without
sanitaion. Inthepeninsula, pollution iscomparatively low.
» Cemeteriesandmarkesalso posevery high pollution problemsto the city aquifer.
» Thevulnerability shows peripheral areasto be more susceptibleto pollution.

Concluson

Vulnerability to polluion ishighed inthepeipheral aeasof the city, which have no provison for sanitation.

Genera summary statement of the day

That issuesraised intheday’ s presentations wasto show the new countries what has been done in the phase |
project and to draw some experiencestha should assst them on how to proceed with the execution of their

project adivities.
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PAY 2 (12 MARCH 2003): PRESENTATIONS (CONTD.)
SUMMARY OF RECOMMENDATIONS FROM THE EVALUATION OF THE 'PROJECT
Patrick M’'mayi, Division of Early Warning and Assessment (DEWA), United Nations Environment Programme
The Day darted with apresentaion from the previous day on madethispresentaion.
He gavethe background and outlinedthe objectives, ams, the identified needs and specific goals and expected
results of the projed.

Partid pating dties and their Coordinators

PARTICIPATING CITY / Country Coordinator

COTONOU /Benin Dr. Felix AZONS
OUAGADOUGOU / Burkina Faso Prof. Alain Ninadaoua SAVADOGO
ABIDJAN / Cote d Ivoire Dr. Jean Parice R JOURDA
ACCRA- KETA /*Ghana Dr. Bruce BANOENG - YAKUBO
BAMAKO / Mdli Dr. Traore Amadou Zanga
NIAMEY /Niger Prof. Bouramine OUSMANE
DAKAR/ Senegal Dr. Abdoul AzizTANDIA

New citiesinclude Addis Ababa (Ethiopia), Mombasa (Kenya) and Lusaka(Zambia).

Someimportant projec Activities
These involved:

» Collection and collaion of data All countries EXCEPT Guinea and Mali ddivered contributions
» Preparaion of provisonal mapsand data judged as satisfactory by senior consultarts (Abidjan, Sept. 2001)

» Training semina onthe Arc View and its applicationto GIS(Abidjan, April 2002)

Important projec outputs

i) A neawork of sx West African countrieswith Ghana being included was established towards theend of the
project.

i) A clear bads for cooperaion between the countries and a ssmse of commitment was established in the
naional task forces.

iii) Setting up of an Early Warning monitoring sysem for the pollution of groundwater in large urban aeas.

iv) Distribution of Early Warning Bulletins by each of the various task forces, which have already had a clear,
albeit local, impad on politicians and water managers in each country.

v) Compleion of aM.<. thessfrom thework done by the Abidjan team.

vi) Egablisnmett of a projed web dte that is envisaged to provide a window into the projedt to the
internaional community.

Outreach programmes havebeen carried out involving mainly thedistribution of Early Warning Bulletins.

Amongthemog important recommendati ons werethefollowing:
o Expeditiousincorporation of Ghanainto the Early Warning neéwork of countries and proposed eagemn and
southern African countries

¢ Incluson of Anglophone African countriesin Eagern and Southern Africa
o Enforcement of methods and methodologies of projed outputs

e Securing of policy development in groundwater management & UNEP Progranmelevel.

The main concluson of the presentation was tha the tangible planned outputs of the projed were largely
attained.

“Vulnerability of Africa‘s Surficial and Groundwater Aquifersto Urban Pollution
“Replaced Guinea
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Resource Direded Measures —the South African Perspedive
Yongxin XU, Groundwater Group, University of theWestern Cape, 7535 BELLVILLE, South Africa
Resource directed measures (RDM) involves:

s |

Classfication of the resource (into prigtine, protected and unprotected). This egtablishes a s& of
classfication rules for the ecosygem, basc human needs and water users. Criteria for classfication is the
degree of modificaion of the sygemsfrom un-impacted conditions

Reserve concept, which takes into account environmental needs. T his egablishes (i) the basic per capita
requirement (which is25 | / day in South Africa), (ii) the ecological reserve for the ecosysem, and (iii) the
eventual locaion of theremaining resourceto other needs.

Reserve quality objedives, patern and timingof wate levels and the chaadter, condition and distribution
of dependent biota.

Resource Direcded Measures in South Africahave been drengthened by the introduction and enforcement of the
following legal ingruments.

Waer Srvice Ad of 1997, which is supposed to address water equity and distribution

Waer Ad of 1998 for Integraaed Wa er Resources Management (IWRM) — a basin policy adopted in South
Africa

National Environmental Managemeat Act of 1998.

W ater Pdllution issuesin South Africa
These have been addressed though:

)
'Y
»

Continuous borehole-monitoring programmes by the Department of Wa e Affairs and Foredry.
National Guidelines.

WRC research projed s such asinvatory, identification and prioritistion of contaminantsin urban
catchmants.

The presentation also described the pahways of contaminants and some basic problems of aquifer
contaminaion and hefinally outlined a step-by-step procedure for water resource protection asfollows Sep 1

Delinea e management units

Sep 2 Evaluate dataand assess presat stuation
Sep 3 Referenceconditions and current status
Sep 4  select desired classes

Sep 5 Assessgroundwater resarve

Sep 6 St resource quality objectives (RQOS)
Sep 7 initidemonitoringprogrammes

Sep 8 Reviewreserve deerminaion

He ended the presantation by saying tha good assessment of the geology / hydrogeology assstsin predicting
the pollution pathways and the possibility for an early warning alert.

Disausson

Q:

A:

2O

=

What would cause the introduction of polluion into aconfined aguifer by drilling adivitiestha go through

an aquiclude?

This would have somehing to do with the ingppropriae congruction of the borehole, particularly the

casing.

How far mug a borehole be condructed from awaste dump to avoid hydraulic reversals?

This would depend on the geology, wate levels, andtype of contaminant. Thus, wate authorities must

examine potential boreholesitesfor sources of pollution beforedrilling their water supply boreholes.

What are some of the groundwater protection measures?

one mahod involved delineaing zones around a water source, where catain human adivities must be

restricted. However, theretwo major problems of zoning as amethod of groundwater protection in most of

the African countries:

» Thebasic lack of understanding of pollutant transmisson mechanians by many water authority gaff.

» Waer supply in many African countries is demand-driven. Therefore, the stuation is usually such tha
the locaion of supply boreholesis sometimes done without much consderation to sources of pollution
otherthan the sheg consideraionto saisfy aneed/ demand.
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PHASE [l PROJECT:

ASSESSMENT OF POLLUTION STATUS AND VULNERABILITY OF WATER

SUPPLY AQUIFERS OF AFRICAN CITIES

Patrick M’mayi, Divison of Early Warning and Assessment (DEWA), UNEP, Nairobi, Kenya

Thisis a joint Projedt of UNEP — DEWA in collaboration with UNESCO — IHP asthe implementing agency
with funding fromthe Belgian Governments, Development Cooperaion (DGDC). UNCHS — Hahita and ECA
as regional and political patneas. The am of the projed isto build on the successes achieved in the work
carried ou in Weg Africa.

PartidpatingCountries
These will include four new Anglophone countries of Ethiopia Ghana, Kenya and Zambia.

Timeframe and Funding arrangements

Duration of theProjedt: 24 months

Commencing: December 2002
Compleion: November 2004
Cog of the Prgject (in US $)
Total %C ounter part
Contribution by the Belgian Government (Cash) 400,000 80
Cost to DEWA (inkind) 15,000
Cost to UNESCO/IHP (inkind) 15,000
Cod to 10 Countries (inkind) 70,000 14
Total 500, 000 100

The projed is expeded to raise awareness on the gaus of groundwater & all levels and the enhancement of
ingitutional capacity. T he findings oltained will form the basis for formulaing groundwater use policy and
options for safeguarding and sustainingtheresource

Discusson

Q:

Q:
A:

Although phase | has atained mog of itstargets, the executing teamsfaced a lot of condraints to atain
them largely because of the size of the budget. The current commitment of US $500,000 meant for the 10
countries for Phase Il may makeit just asdifficult to undertake and executethe projed.

Theprojed had initially targeted GEF funds, which it eventually could not get because the project was not
in the operaiona programme for GEF. When the Belgian funds became available, though limited in
amount, it was decided to devote them to the second phase of the project. (To participae in this projed,
GEF needsto find internaional prioritiesin this groundwater vulnerability projed).

what would be activitiesof theWest Africen countriesin Phasell of the projec?

The new countries will need to gart colleding data (geological, meteorological, groundwater data),
sampling / monitoring, digitisation of geological, topographic and hydrogeological maps and comhbining
thisdatain a GlSanalysisto come up with vulnerability mgps and distribution of bulletins.

Meanwhile, the old (Wes African) countries will continue with more data acquisition (e.g. weter quality
monitoring) to add morevalueto what they have so far done
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PRESENTATIONS FROM NEW COUNTRIES

Early W arning Report for Keta shallow Aquifer
Bruce Banoeng- Yakubo, Geology Department. University of Ghana, Accra, Ghana

Geology and Hydrogeol ogy

Recent unconsolidated beach sands, lagoon clays and middle tertiay limonitic argillaceous sands and gritty
sands underlie the Kea-Anloga area. WiththeMiddle T atiary rocks, being very permeable, the greaer part of
the rainfall infiltrae undergroundto contributeto the groundwater resources Projed activities

Involved an initial ssmpling campaign of 106 pointsin June 2002. These were subsequently reduced to 52. Four
sampling canpaigns and water level measurements were underteken within the peiod from mid-June to
September 2002 in four major zones. The presataion was based on the results of these four sampling
campaigns.

Reaults

e Therewas ageneral rise in water levels from Junethrough August to September. In a few cases, water levels
declined during the period in questionAt the peak of the rainy season, pH was high & all sampling points
except one. During the second campaign (towards the end of the major rainy season), pH values dropped in
amog all the sampling gaions (values ranged between 6.6 and 7.6 ove the measurement period).

e Fluoride / chloride - generally high values of chloride. Although fluoride was low, it was above WHO
Guidelinesfor drinking water.

o Nitrates had high values and generally increased with increase in rainfall (probably from farming and
sewage).

e Baderiological results showed a very widespread contaminaion problem over mod of the areas.

Concluson

» Nitrae(NO3), Ammonium, Fluoride, Chloride and Phosphae concentraions were al high and in excess of
the WHO Guidelinesfor drinking water.

» Bacteriological quality (for both total and faecal ooliforms) was very bad presenting values in excess of
200,000 countsper 100 ml.

Future adivities

= Consolidation of the monitoring process to detemine longterm trends and to egablish a nework of
monitoring wells.

«r Disseminaion of thefindingsthrough the Digrid Assembly and Community Water and Sanitation Agency
and to vide a plaform for public discussion

Management of Groundwater Resourcesin the Lusaka Aquifer

D.C.W. Nkhuwa, Shool of Mines, University of Zambia, Lusaka, Zambia

Introdudion

Groundwater resources in mog urbanised areas of the world are inaeasingly becoming susceptible to quality
degradation and quantity depletion arisingfrom variousformsof anthropogenic adtivitiestha have been generated by
theever-inareasing populaion

In Luska threefadt orsappear to beregponsble for the degradation and depletion of groundwet er resources.

= Thenaureof bedrodk uinderlyingthecity.
= Current Pratticesof goundwater abdraction to saisfy the ever-inareasing water demand
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= Increased use of the groundto dispose of variousformsof wages

The Nature of Bedrodk underlying the dty
The Lusaka plaeau dands & 1,200 mdres above sealevel. It is a fla terrain, which is conspicuoudy laking in
surface drainage. Thisphysoggohy is controlled by the underlying geology, which dominaed by thick and extensive

sequencesof marbles Differential disolution has developed in the marbles awell-devd oped sygem of conduits and
soluion channels.

Groundwater Abstraction Par dices

Lusaka, with apopulaion esimaed a& two million, has grown from only 196,000 & independence in 1964, to
536,000 in1980, andrisingto 769,000 in 1990. With no commensurate inarease in the provision of social srvices,
Lusaka gopears to have failedto cope with this high rae of populaion increase For indance & a per cepita
consumption of 200 litresof water per day, about 400,000 m® would need to be suppliedto stisfy the inhabitants
daily weter requirements. However, curent supply isonly 200,000 m* per day. To augment this shortfall in supply
the city aquifer has expeienced indiscriminae drilling of boreholes. In places, this has caused aquife over-
abstraction. Exacerbated by drought episodes, thishas initiated lowering of the wat e table.

Liquid Waste Disposal Practices
Abou 25 % of thecity’ stwo million inhabitantsare serviced by a swer sygem, about 20 % by eptic tanks, while55
% rdy on pit larinesto dispose of their excrea. The 55% consig of high-densty residential townships that have

geneaally devdopedin close proximity to areas of nauwa gowndwater dischargeor grings. These locaions are in
areas, wherethe goundwatertableisvery high.

Systemsof Solid Waste Disposal

Of the current edimate of 800,000kg of lid wade ganerated in the city per day, mod of it ends up into unofficial
dumps catered ove thecity. Mog of thee havetunedou to be sinkholes and surface depressions, sme of which
havediredt connection tothe groundwater gore. Sncemod of these sites are loca ed, in the main, over the aquifer
recharge areq, subterranean channel-ngwork in the marbles allows for little likdihood of leachae control & the
waste-bedrock boundary into the surrounding Srata

Current Indi cationsof Groundwater Quality

Soradic quality monitoring has indicated that certain physico-chemical and batteriological parameters do not meet
the acceptableWHO Guidelines for drinking weater, paticularly inthe high-density areas Especialy the congicuous
use of pit larinesin the affected areas would gopear to be regponsble formog of the bacteriologicd contamination

Conduding Remarks

Currat trendsof human adtivities in Lusaka - the uncontrolled sdtlemet paterns, methods of wade Digposal and
unredrained abdration of goundwaer point to a resource tha may have been ineficiently and unsugainably
managed. Thisraises sarious riks of groundwater contamindion and dwindling weter levels in the aguifer, both of
whichmay havefa-reaching publichealth implications for the current andfuture residents

Tothisend, anumber of programmeshave been undertaken to assess ggps andlor shortcomings in the environmental

set-up of our city, with a view to developing graegies for mitigating the impad of urbanistion on fresh waer

resources One such major attivity includesthe UN-Habitat’ sWaer for Africen cities, which involved:

= Formuldion of a citywide draegy for enhanced aguifer-management to deal with polluion & problems of
aquifer over-abdrattion

= Development of early warning and monitoring sydems for the aquifers

« |nitigtion & promotion of community -based aquifer management sydem with special focus on water supply and
sanitdion in a Eleded aea Freshwater Shortage and Groundwater Quality in the Coagtal Area of

Kenya

Daniel Munga, KMFRI, P.O. Box 81651, Mombasa. Kenya

Introdudion

An indicaion of the shortage of freshwate alongthecoada areais refledted by the demand and availahility of
potable water in Mombasa, with an edimaed population of 900,000. Mombasa Idand and North Coast areas
receive about 35,000 m? per day of piped drinking water, againg a demand of 70,000 m?® per day .

Sour ces of water supply

= Piped wate from the Mzima Sorings (with the cacchment in the Mt. Kilimanjaro areg
«  Sabaki River.
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= Borehole and well water

The rising population and diminishing capecity of the local authoritiesto render essential servicesto the urban
dwellers, is expected to increasethe demand for potable water and reliance on groundwat er.

Groundwater Pollution

The shortage of freshwater inthe urban centresis, however, exacerbaed by pollution of the groundwater (T able
1):

Tablel: Miaobial contaminaion of well and boreholewater in Mombasa Didric

Source No. Coliform Count/ 100 ml E. coli count/ 100 ml Potability
Wdls 20 25 — 1800+ 0 — 1800+ No
Weéls 3 0-4 0 Yes
Boreholes 11 17 — 1800+ 0-5 No

*Boreholes 1 0 0 Yes

*Borehole water treated with ultraviolet radiation.
Drinking water standards in Kenya are: Coliform count <10 per 100 ml; E- coli count nil.

Nitrate/ nitrogen wasthe dominant nutrient, with concentrations ashigh as2,500 pM 1™,

Sour ces of Pollution

Pit larinesand septic tank / akage pit sydems used for sewage disposal (for about 87 % of the populaion)
form the main source of pollution for borehole and well water.

Impact on Public Heal th

Therehas been ahigh incidence of child mortality associaed with the quality of water relaedto the methods of
domegtic sewage, which has manifeged in high gagtrointestinal diseases.

Concluson

Public awareness of the vulnerability of groundwater to pollution is quite low. However, it worth of notetha
the impacted and &fed ed populaion has, in most cases, absolutely no alternaive source of potable water.

Surface and ground water pollution status in Addis Ababa, Ethiopia

Tamiru Aleamayehu, Addis Ababa University, Ethiopia
Solomon Waltenigus & Yirga Tadesse, Addis Ababa Water Supply & Sewerage Authority, Ethiopia

Introdudion

Addis Ababa with:
A population of morethan 3,000,000 inhabitants

City areaof abou 530 km?
An dtitude varying from 2100 masl.to 2700 m a.sl
isthreatened by severe pollution dueto anthropogenic adivities.

Geology

Constitued by volcanic rocksranging from acidic to basic in composition.

Current sStuation

High fracduring in therockspermitsfast circulaion of the pollutants over large disgances andto a grea depth.
Exacerbaed by widespread uncontrolled waste disposals, groundwater in Addis may genealy be considered
highly vulnerableto any type of polluion.
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Sreamstha serveas naural sewerage linesfor domedic and industrial wastes have been gredly infested with

hyacinth.
W aste di sposal

Thisischaaderised by septictanks, open dumps and surface impoundments. Mog of the privae septictanks
have open bottoms or peculiar channels, which facilitae segpage in depth or ae in dired connedion with
nearby dreams. Large and small-scale factories are clustered within the city have unregulated waste disposal
systems. Some of the known large-scale human adtivities producing dangerous refuse include chamical and
paint factories, daughterhouses, tanneries, hospitals, paint factories and cameteries.

W ater supply Scenario

o Threedamstha supply the city withtreated water
o At leag abou 271 boreholes
¢ Numerous cold andthermal springs

Pdlution

Surface water pollution is mainly with turbidity and algae. Groundwater pollution is mainly from Heavy meals,
total coliform and nitrate

Concluson

Shallow aguifers are highly polluted with heavy metals, coliforms and pathogens
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BAY

2
SUMMARY AND
AGTIVITIES OF THE SECO

E ND PROJECT PHASE

Introdudion

This sesson began with re-outliningthe objedtives for thisphase as have been elaboraed ealier and went on to
discuss major pointsfrom the West African projed and someexperience aisng thereof. Thiswas followed by a
discussion of the programme and budget for the next phase.

Genera Observations—West African Countries

» Thekey adivity of thisphase will bethe colledtion of daa. It will also be imperdiveto dandardise data and the
presatation of results

» Resultsgot fromtheWed Africen project duringtheir two year-activities will assig in the application for GEF

funding. Their adivities and results, which were evaluated by Lewis Clark in July 2003 enabled the agenda /

programme for the next phaseto be s&t up.

Drédting of mapshas been very good by each country. Theonly critic istha legendsneedto be dandardised.

Weg African countriesmug continue with aweekly / monthly ypdateof their activitiesto improveresultsof the

peformedtaks.

» Changesinthe ewvironmental stuetion are usually dependent upon rainfall. Therefore, efforts must be mack to

report, probably & the beginning, middle andtowardsthe end of therainy season.

I dentifiedtrends srould be confirmed and communi cat ed through monthly reports.

Sengtistion of medical personnel mug be encouraged. In Bukina Faso, the Minidry of Health isvey saidied

with the dissaminaion adivities because they have become aware of the importance of monitoring weter

sources aspreventive measureto mog of the wa erborne diseases. Senegd’ shas alo a sanstisaion proganme

in place and have included a medical person on their research team with knowiedge of pathogens tha ae

reponsblefor catain ailments.

v 9

v 9

Genera Observations— NewCountries

O For the four new countries joiningthe projed, only Kenyamust intensify the oollection of daa
O If other countries could adopt visualisation given in the Zambian presmtaion, it'd help water authorities

with no hydrogeological knowiedge to underdand what is going on in the aguifers from which they win the
water for supply to their cities.

O Each country requires developing a programme of adivities including reporting schedules as appropriae.
Theprogranmeof adivities was generally agreed asoulined inT able 3.

O If afirm gand hasnot been made by new countriesasto wha / howthey intendto execute the projed, this
must be done & the earlies convenience followed by a harmonisation of tasks among them. This will
include (i) Synchronisation of maps and data files, (ii) Adoption of a single methodology to avoid
submission of different formats of documents to donors, and (iii) Presentations in Bulletins must be in
smple formats to facilitate decison-makers to understand them. Therefore, the firs harmonisation will
require areview of the West African Bulletin and ciraulating it to the new countries asa model.

O There will be need to cooperae with and sendtise governments of paticipaing countries © tha the
outpus of the project are well received.

Needs

Training and Software (all hydrogeological software is available with Prof. Y ongxin Xu at the Universty of the
Western Cape). Trainingfor Arc View software will be hoged for the new countries, asthey will gill needto
produce vulnerability magps using the same software. To be more effedtive some courses must be conducted
regionally andonly allow the consultant to travel.

Budget
Thisisgiven in Table 2. A summary of the discussons on few budget lineswere as follows:

Line 2003 on training — tha there will be training on the production of vulnerability maps, which will
concentraemainly on thenew countries. Thetraining programmes will be identified on an annual basis and will
follow theforma of country or sub-regional training, whereonlythetraing / consultant travels.

Line 4201 Computers—that these will only be bought for the new countries and Céte d Ivoire. Use of this line
will be the responshility of each country.
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Table2: Budget for Counterpart Contribution of Begium (in US$)

2002 2003 2004 Total
20 Sub-Contracts Component
2201 Data Generdion in new countries 0 15,000 15,000 30,000
2202 Data Generaion in other countries 0 20,000 20,000 40,000
2203 Fidd Survey inother countries 0 11,500 11,500 23,000
2204 Fidd Survey in new countries 0 9,000 9,000 18,000
2299 Sub-totd 0 55,500 55,500 111,000
2999 Component total 0 55,500 55,500 111,000
30 Training Component
3200 Group training
3201 Traning onidentification/estimation of 0 15,000 0 15,000
recharge areas
3202 Training onthe use of GIS 0 0 15,000 15,000
3203 Traning on the management of waste 0 0 15,000 15,000
disposd
3299 Sub-totd 0 15,000 30,000 45,000
3300 Meetings/Conferences
3301 Workshop tolaunch the project 8,000 0 0 8,000
3302 Expert Group meting: mid-term 0 4,000 0 4,000
evauaion
3303 Stakehol der workshop 0 0 4,000 4,000
3304 Seminar 0 0 4,000 4,000
3305 Expert Group meeting: find evdudion 0 0 4,000 4,000
3399 Sub-totd 8,000 4,000 12,000 24,000
3999 Component total 8,000 19,000 42,000 69,000
40 Equipment and Premises component
4100 Expendabl e Equipment
4101 Software 0 3,000 0 3,000
4199 Sub-totd 0 3,000 0 3,000
4200 Non-Expendable Equipment
4201 Computers 0 8,000 0 8,000
4202 Sampling bottles 0 4,000 0 4,000
4203 pH-meters 0 1,500 0 1,500
4204 Conductivity meters 0 1,500 0 1,500
4205 Water level messuring instruments 0 10,500 0 10,500
2299 Sub-totd 0 25,500 0 25,500
2999 Component total 0 28,500 0 28,500



Table3: Lid of Adivitiesfor Phase 111

Project Work Plan (Proposed)

TASKS

2003

2004

Ap

Ma

Ju

Ju

Au

Se

Oc

No

De

Ja

Fe

Ma

Ap

Ma| Ju

Ju

Au

Se

Oc

No

De

1: Site Selection & Data Collection

(Literature - Field Work)
Digitisation of topographic maps
Piezometry of areas identified
Meteorological data

: Purchase and Scanning of Materials

Air Photos / Satellite Images

: Mapping of Key Pollution sources

: Analyses, Synthesis and Presentation

Inclusion of Geological data, structures
First Vulnerability maps
Pollution status

: First REPORTING to UNEP

Bulletin

: Dissemination Workshop -to promote

awareness & influence policy
formulation

: Draft Thematic Maps

More sampling and analysis

2nd Report to UNEP
Bulletin

9:

Continuation of Work

10: Final Report, Evaluation and Proposal

for Up-scaling

11: 2nd Dissemination Workshop
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CLOSING REMARKS

Mr. Emmanuel Naah closedthe meeting by thanking the people a the centre of the organisation of this medting,
namely Paridk, Pravina, Pacifica, the reurce persons, Loic and Yongxin and the participants. He said tha he
learnt and benefited grealy from the contributions & the meding and said that even when he had madethe issue
of money asajoke, he learnt smething from it.

He emphasised the fad tha this neéwork of researchers is intended to build friendship, which isthe most
important aspedt. To this effect, he outlined benefits of such friendship from an account of his viststo a few

countriesinvolved in the projed.

Finally, he hopedtha this projea will sale and enabletheteam to proceed and wished all workshop participants
a good and safetrip back home.

A VOTE OF THANKS

Alain Nindaoua SAVADOGO moved a vote of thanks on behalf of the participants. He hoped tha his
colleagues fromthe countriesonthe project will eventually appreciate Mr. Nagh as much as he has done.

He joked tha with this interaction, he hoped future mediings might not need interpreters / trandaors as
participants from Anglophone countries will probably have learned enough French, while those from
Francophone countries would have learned enough English.

He apologised to Loic for some of the discussons, which may haveturned very hard, but hoped tha hetook
them purely as scientific discussons. He thanked Yongxin for shaiing his expeience with the participants and
hoped tha this was only the beginning of many more such interactionsinthefuture.

Finally, hethanked, on behalf of the paricipants, Paridk, Pravina, Pacifica and Martin for their contribution to a
very successful meeting.
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ANNEX 2: WORKSHOP PROGRAMME OF ACTIVITIES

Tuesday 11" March 2003
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Time Activity Responsibility
8.30 am. Registration Paci ficalPravina
9.00-915 Opening Speech Director DEWA
9.20-930 Election of Charman, Rapporteurs
9.30 - 1000 ROA Henry Ndede
10.00 - 10.30 GEF -MSP inthe NEPAD context Marie Prachlova
10.30 - 10.45 Coffea T ea Bregk
10.45 - 1115 Consultants Over view of the just completed project Loic Giorgi
11.15- 1215 Presentations by participating countries Benin, BurkinaFaso, Cote
p.m. d'Ivoire, Mdi, Niger Senegd
12.15- 1230 Summgy and recommendations from the eva uation of Sdiif Diop/Patrick M’ mayi
the project
12.30- 100 Discussions on issues raised Charman and Rapporteurs
1.00 - 200 Lunch
2.00 - 245 Sogth Africds - Grqundwater pollution, Technicd, Yongxin Xu
politicd and protective measures
2.45 - 4.00 ggﬁﬁrgzg;%lggﬁi?g&%pwty Building, Yongin Xu, Loic Giorgi
4.00 - 415 T ea/ Coffee break
4.15-500 Discussions continued
End of Day one

Wednesday 12" March 2003

Time Activity Responsibility
9.00-930am. Presentation of new project Sdif Diop/Patrick M” mayi
9.30- 1000 Claifi cations and discussions Charman to leed
10.00 - 10.15 T ealCoffee Bresk
10.15- 1140 New countries presentaions on their project sites, Ghana

avalable maps, GIS facilities, Sampling equipment and | Ethiopia,

materids, Laboratories, Personnd and team work, Kenya,

communication means eg. email and possibilities for Zambia

country exchanges
11.45 - 100 pm. Discussions and

- Setting up of country teams

- Avalability assessment of equipment, faclities and Chai

humean resources (digitaisation possihilities — Use of arman
GIS)

- _|dentification of areas of diffi culty
1.00 - 200 Lunch
2.00-300 - ldentification of sites on amap

- Devedopment of fiedd implementation Loic Giorgi/ Yongxin Xu

methodol ogies (display of topographic,
hydrogeol ogicd maps and locdi zation of sites)

3.00-330 Presentations of the programme of work Loic Giorgi
3.30-4.00 Discussions Sdif Diop/Naagh Emmanud
4.00 -4.15 T ealCoffee break
4.15-500 Discussions continued
7.00 - 900 Reception

End of Day two
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Thursday 13" March 2003

Time Activity Responsibility

8.30 - 1000 am. | Presentation of Progranme of Work - Loic Giorgi & Yongxin Xu
Building on past work

Input from Yongxin's presentations

10.00 - 10.15 am. | Tea/Coffee break

10.15- 100 pm. | Integration of policy aspects into scientific findings

- Locd seminas

- Legidaion
- Awareness
1.00 - 200 Lunch
2.00 - 4.00 Country needs identification Old and new countries
- Traning Loic Giorgi and Yongxin Xu

- Equipment, Officeand fidd

4.00 - 415 Coffed T ea Bresk

4.15-500 Administrative issues Sdif Diop/Nagh Emmanue/Finance
section
- MoU's and funding mechanism

- AOB

5.00 - 530 Closing

End of Day Three




Annex3: Opening spesch by Dr. Dan Clhassh, Aciing Dirsetor, DEWA

Ladies and Gentlemen:

It is my great pleasure towelcome you to Nairobi to this workshop to launch the project, the ASSESSMENT
OF POLLUTION STATUS AND VULNERABILITY OF WATER SUPPLY AQUIFERS OF AFRICAN CITIES.

I hope that you have all beenwell looked after by the support team here in Nairobi, and that your stay will be
productive and pleasart.

Introduction and background

As you all know, unprecedented population growth in African cities, mainly through rural urban migration
and natural population growth had a significant impact on groundw ater.

Those cities that use groundvater as their main source of potable water are experiencing threats to those
supplied from pollution arising from unplanned expansions, sevage effluent leakage in open sewers,
leaking septic tanks, latrines, domestic waste disposal and uncontrolled industrial and commercial activity.
The concept of the project "Urban pollution of Surficial and groundvater aquifers in Africa" was
conceptualised at a UNESCO/IHP regional workshop held in Ouagadougou, Burkina Faso, in October
1998.

Benin, Burkina Faso, Cote d' lvoire, Guinea, Mali, Niger and Senegal attended this workshop, which dealt
with the subject of mapping groundwvater vulnerability and the need to protect the quality of groundwater
resources.

In the project, UNEP and the UNESCO/IHP worked as facilitators and catalysts to establish and
strengthen regional coordination, water management and monitoring systems.

The projectwas supported by the United Nations Human Settlements Programme (UN-HABITAT), which
has similar complementary actwities, and the United Nations Economic and Social Development for Africa
(ECA).

It should be noted that this was the first UNEP project to be funded through the United Nations
Development Account in New York.

I understand thatthe objectives of the initial projectwere to:
a)
b)

Establish a netvork on urban groundw ater vulnerability;

Develop methodologies for optimal monitoring of the contamination of shallow and deep groundwater
aquifers in Africa's urban areas as the basis for an early warning and trend detection systemfor possible
water supply pollution.

The project -
vii) Established a network of six West African countries with Ghana being included towards the end of the

project

viii) Was able to establish a clear basis for cooperation between the countries and a sense of commitment in

the national task forces.

iX) Reached agreement betveen UNEP, UNESCO and the participating countries on establishing an early

X)

warning monitoring system for the pollution of groundvater in large urban areas.

Distributed Early Warning Bulletins from each of the various taskforces,which have already had aclear,
albeit local, impact on politicians and water managers in each country.

xi) A M.Sc. thesis was produced from thework done by the Abidjan team. A project web site has also been

established andwill provide awindaw into the projectfor the international community.

xii) All this has been achievedw ith a modest budget of US $ 280,000from the United Nations Development

account.

xiii) At the costof US $ 20,000 ayear for each country, this has been indeed an inexpensive project and a

learning experience.

xiv) The seven country networks can nov be a springboard for future progress.



Phase Two

Building on the successes of that projectwe nov embark on an expansion of the project into the Eastem

and Southern part of Africa.

The "Assessment of Pollution Status and Vulnerability of Water Supply Aquifers of African Cities",

projectis based on the findings of the first phase' "Urban Pollution of Surficial and Groundwater Aquifers

in Africa”.

It is funded by the Belgium Government contribution to the tune of US $ 400,000, which are about 80% of

the total funding.

As before, this is a joint Project of UNEP-DEWA in collaboration with UNESCO-IHP as the implementing

agency and partnered by UN-Habitat and ECA.

The project aims to build on the successes achieved in earlier work carried out in six West African

countries and will include four new Anglophone countries i.e. Ghana, Ethiopia, Kenya and Zambia. Its

aims are similar to those of the first phase i.e.

a) determine the status and vulnerability of groundwater supplies in the new cities of the selected
countries,

b) establish a newworkfor exchange of related information, and

¢) develop suitable methodologies for assessing and monitoring of real and potential contamination of
shallow and deeper groundvater aquifers, while building on information gathered in six west African
countries.

In the process, avareness on groundwvater status at all levels will be raised and institutional capacity

enhanced.

The findings obtained will form the basis for formulating groundwater use polcy and options for

safeguarding and sustaining the resource.

We anticipate that the implementation process will be more focused aswe have gathered experience from

work in 'phase I

We are also hoping to strengthen our inter-divisional collaboration (ROA and GEF), and inter agencies

cooperation (UN agencies i.e. UN-Habitat, ECA during the implementation phase of this project), while

contributing to on going Programmes and projects e.g. Global Environmental Outlook (GEO) and African

Environmental Out Look (AEQ).

We expectto see more

(a) Targeted technical reports, including a set of city vulnerability maps.

(b) Reports on the status of urban groundwvater pollution for each participating country’s selected city;

(c) City water infrastructure maps to guide governments and other decision-makers tawvards
environmentally sound decisions regarding land use and protection of urban groundwater quality.

(d) Standardized methodological guidelines for optimal monitoring of wells to serve as early warning and
trend detection systems for water supply contamination in seven West African countries.

(e) Bulletins suitable for educating and informing planners, legislators, decision-makers and the public
regarding the need for groundw ater protection and contamination prevention.

Concluding remarks.

In conclusion, Iw ish to thank all of you for making the effort to be here.

Iw ant to acknow lkedge the work of the Assessment Branch and Water Unit of DEWA, lvar Baste, Beth
Ingraham, Salif Diop, Patrick Mmayi, Audrey Ringler, Pacifica Mochache who have worked to organize
the meeting.

| particularly want to thank Pravina Patel, for ensuring that your travel, hotel bookings, hospitality and other
logistical concerns are taken care off.

Last but not least lwant to make special mention of Mr. Emmanuel Naah from UNESCO/IHP, who worked
very hard in collaboration with us to ensure that tickets and other arrangements were successfully
concluded.

Again, lwishyou a good stay in Nairobi and a productive time in your deliberations.

End



