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EARLY WARNING BULLETIN ON
GROUNDWATER QUALITY - COTONOU, BENIN

While the data on the groundwater aquifers is still

incomplete, the current information on water quality in the

aquifers shows that the bacteriological levels in the

Cotonou aquifers are still acceptable, apart from growing

salt pollution due to excessive water withdrawal from the

wells and boreholes. After 48 hours, the concentration of

the bacteria identified was estimated to be between 0 and

5 counts. Using the Mac Conkey's method of coliform

identification, there were no traces of any fecal coliforms

found in the water.

The physico-chemical data and bacteriological analysis of water in the shallow aquifers drawn from traditional wells

revealed traces of pollution, which should be closely followed up. The probability of rainwater percolating into the PH/2

site through a rock fracture recently discovered at its base should be monitored. Data obtained from this monitoring

process should form the subject for the Early Warning Bulletin.
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EARLY WARNING BULLETIN ON GROUNDWATER
AQUIFERS QUALITY- OUAGADOUGOU, BURKINA

FASO

The "Urban Pollution of Surficial and Ground Water Aquifers in Africa" project is a joint UNEP -UNESCO initiative which
facilitated the Hydrology Laboratory of the University of Ouagadougou to monitor the pollution of ground water aquifers of
the city in the target areas of Boulmiougou, Main channel and Kossodo.

The first analyses carried out (nitrate concentrations, conductivity and pH) showed that:

- Water in the shallow aquifers drawn from the Boulmiougou wells was more polluted than water in the boreholes. The
pollutants drained by the first percolating water were at their highest concentration levels in August 2001.  These
were later diluted by recharge, and then re-concentrated again by the evapo-transpiration.

Variation d e la con ductiv ité  et des nitra tes au Fo rag e Zong o
Zone  1

0

20

40

60

80

100

120

140

160

180

200

22/06 /01

17 /07 /01

02 /08 /01

17 /08 /01

04 /09 /01

20 /09 /01

15 /10 /01

30 /10 /01

20 /11 /01

07 /12 /01

Da te s (jo urs/m ois/a nn é e )

Va
ria

tio
n 

de
 la

 c
on

du
ct

ivi
té

 
en

 µ
s/c

m

0

10

20

30

40

50

60

Va
ria

tio
n 

de
  N

O3
 e

n 
m

g/
l

V ariat ion  de  la conduc tivi té V aleu rs  pH V ariat ion  de  nit rates Norm e de pot abi lit é

Norm e  de  po ta bilité / NO3

C onductivité  e t nitra tes  au  pu its   Bou lm iougou 
Zone 1

0

100

200

300

400

500

600

700

22/06/01

17/07/01

02/08/01

17/08/01

04/09/01

20/09/01

15/10/01

30/10/01

20/11/01

07/12/01

Dates (jours/m ois/anné e)

Va
ria

tio
n 

de
 la

 
co

nd
uc

tiv
ité

 e
n 

µs
/c

m

0

20

40

60

80

100

120

Va
ria

tio
n 

de
  N

O3
 e

n 
m

g/
l

V ariat ion de la  c onduct ivité V V ariat ion de nitrates Norm e de potabilité

Norm e de  pota bilité  / NO3

Conductivité et n itrates au puits  Barrage n°3  
Zone 2

0

100

200

300

400

500

600

700

800

900

22/06 /01

17/07 /01

02/08 /01

17/08 /01

04/09 /01

20/09 /01

15/10 /01

30/10 /01

20/11 /01

07/12 /01

Da tes (jours/mois/a nné e )

Va
ria

tio
n 

de
 la

 c
on

du
ct

iv
ité

 e
n 

µs
/c

m

0

10

20

30

40

50

60

70

80

90

Va
ria

tio
n 

de
  N

O
3 

en
 m

g/
l

V ariat ion  de la conduc tivité V V ariat ion  de nitrates Norm e de po tabili té

Norme  de  potabilité / NO3

V ar ia tion  de la  con ductivité  e t de s  n itra tes  au  forage  du  parc u rba in  
Zo ne 2

0

50

100

150

200

250

300

350

400

22/0
6/01

17/0
7/01

02/0
8/01

17/0
8/01

04/0
9/01

20/0
9/01

15/1
0/01

30/1
0/01

20/1
1/01

07/1
2/01

Da te s (jou rs/m ois/a n né e )

Va
ria

tio
n d

e l
a c

on
du

cti
vit

é 
en

µs/
cm

0

10

20

30

40

50

60

Va
ria

tio
nd

e
NO

3e
nm

g/l

Variat ion de la conductivité Variat ion du pH Variat ion de nitrates Norme de potabilité

No rm e  d e  po ta bi l ité /NO 3

C o nd uctivité  et n itrates  au  pu its   K O SS O D O  
Zon e 3

0

50

100

150

200

250

300

350

400

450

500

22/06/01

17/07/01

02/08/01

17/08/01

04/09/01

20/09/01

15/10/01

30/10/01

20/11/01

07/12/01

Da te s (jo urs/m o is/a nn é e )

Va
ria

tio
n d

e l
a 

co
nd

uc
tiv

ité
 en

 µs
/cm

0

10

20

30

40

50

60

Va
ria

tio
n d

e  
NO

3 e
n m

g/l

V aria t ion de  la  conduc tivité V V aria t ion de  nitra tes Norm e de po tab il ité

Norm e  de  pota b ilité  / NO3

Var ia tion  d e la co nductivité e t des  nitra tes au forage
 K ossodo espace vert  Zone  3

0

50

100

150

200

250

300

350

22/06 /01

17 /07 /01

02 /08 /01

17 /08 /01

04 /09 /01

20 /09 /01

15 /10 /01

30 /10 /01

20 /11 /01

07 /12 /01

Da te s (jours/m ois/a nné e )

Va
ria

tio
n 

de
 la

 co
nd

uc
tiv

ité
 

en
 µ

s/c
m

0

10

20

30

40

50

60

70

80

Va
ria

tio
n 

de
  N

O3
 e

n 
m

g/
l

V ariat ion de la  conduc tivité variat ion du  pH V ariat ion de nitrates Norm e de po tabi lité

Norm e  de  pota bilité /NO3

Ville de Ouagadougou  Zones de suivi de
la pollution des eaux. Hydrogeology Laboratory

8

8

8 8

8 8

8

8

8

8
8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

π

π

π

π

ππ
π

π

π
π

π
π

π

ππ π

π

π

π

π

π

π

π

π

π

Kossodo

Bendogo

Guensen

Dassasgo

Yadgayiri
BikaBonam

Pissi

Sissen

Banogo
Sandogo

Soniaba

Kilouen

Nampougou

Kouritenga

#Zongo

♥

♥

CARTE SIMPLIFIEE AVEC POINTS DE SUIVI DE LA POLLUT



UNESCO/UNEP/UNCA/ECA                        SUMMARIZED BULLETIN UAM/MH/E

The main sources of pollutants were from agricultural chemicals and fertilizers from the market gardens, waste water
runoff and industrial effluent. The pollutant levels fluctuated at times having concentrations exceeding the WHO
standards. All the identified risk areas should be constantly monitored.
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NATIONAL EARLY WARNING BULLETIN ON
GROUNDWATER - ABIDJAN, COTE D'IVOIRE

The assessment of the boreholes used in water

supply system for Abidjan revealed that, from North to

South salt concentration (NO3, and NH4) increased

over the years. The salt concentration also revealed a

progressive pollution of the groundwater aquifer

resulting from the percolation of the highly polluted

surface water due to lack of an adequate sanitation

system and an increase in waste production. Since

October 1999, nitrate concentration has increased

steadily, exceeding the drinking water standard.

These pollution results confirmed that the presence of

nitrates, among other pollutants, was increasing

northwards in the direction of the recharging area

expected to be unpolluted. The monitoring tended to

confirm that the bacteriological levels in water were

still within the potable water safe limits. It is obvious

now that the risk of pollution is high. Aluminium

concentration levels have since surpassed the salt

pollution concentration levels since October 2000.
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EARLY WARNING BULLETIN ON
GROUNDWATER QUALITY - BAMAKO, MALI

Water quality in the Bamako aquifers is deteriorating every year as indicated in the conductivity map above. The geo-

chemical assessment of the aquifer areas reveals that they are highly contaminated. Normally conductivity should not

exceed 300µs/cm, however by 1990, it had already achieved 1200µs/cm in some wells, and by 2001 its value had

exceeded 14,000 µs/cm as shown on the map.

In 1990, the areas affected by pollution were concentrated in the City's old districts of Bozola, Niarela, and Bagadadje, as

well as in the densely populated quarters (Bankoni). By 2000 the whole town and its suburbs have been affected by

pollution. Within the same period new pollutant hotspots have emerged such as the Industrial area, Djikoroni Para and

Sabalibougou districts. The main pollution sources are urban waster water runoff and industrial effluent, out of which, the

craft dyeing industry has been a major source. The impact of these dyeing activities is very significant on the shoreline of

the Niger River where the measured conductivity exceeded 2000µs/cm in some wells.

This situation is alarming since the groundwater aquifer is connected to the deeper groundwater aquifer of Bamako. Very

soon this water resource will be contaminated unless urgent measures are taken on the city's sanitation.

Variation in Conductivity
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http://www.unep.org/groundwater/English/reports/CountryBulletins/Niger/Eng-Bulletin-Niger.pdf
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EARLY WARNING BULLETIN ON GROUNDWATER
QUALITY - NIAMEY, NIGER
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FIGURE 1. Carte simplifiée des points d'eau de suivi de la polution.

Zones de suivi :
Zone 1
Zone 2
Zone 3
Zone 4

# Puit 101
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# Puit 333
# Puits 306-331
# Puit 204

LEGENDE :

The chemical and bacteriological analysis confirmed that almost all the aquifers of Niamey (basement, continental

terminal and alluvial aquifers) were contaminated (hyperlink with country bulletin). Pollution increases along with increasing

unplanned dumping sites, sewerage disposal and urban runoff. Due to the large volumes of drinking water drawn from

wells and boreholes in the suburban areas of Niamey, urgent preventive measures should be taken to stop further

chemical and bacteriological contamination of the surficial water and groundwater aquifers in Niamey.

Microbes (GT2) Total coliforms (CT2) Nitrate concentration (NO3)
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EARLY WARNING BULLETIN ON
GROUNDWATER AQUIFERS QUALITY - DAKAR,
SENEGAL

Water in the Dakar aquifers, which is tapped for the urban supply
system, indicated a variation in quality from the upstream zone to
the downstream zone. The quality is shown to be decreasing
from the upstream zone corresponding to the suburban areas
without a proper sewerage system to the downstream zone,
which is covered by a modern sewerage system. This
development could result in a progressive contamination of the
aquifer and will endanger water resources of the peninsula if not
checked.

The distribution of nitrate concentrations in the aquifer indicated
an initial drop in concentration, which rose and was progressively increasing from the east to west, from the free zone
(unconfined aquifer) to the enclosed one (confined aquifer). Widespread contamination of the aquifer by nitrates could be
imminent, as indicated by the emergence of high nitrate concentrations in the bore-holes located at the upper end of the
peninsula, which are nearest the peri-urban area of the city (Monitoring site located at the sea front). These boreholes
should be the first ones to be affected in case of a contamination proceeding from the peri-urban aquifers. Other
contaminants due to human activities including bacterial and parasitic contaminants and heavy metals are liable to
deteriorate the quality of the aquifer further and should also be controlled. Bacteriological analyses in the monitoring sites
are still on going.

Figure 1 : Carte des points de suivi
(zone de F19 = zone amont ; zone de Bad 2 = aval)
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