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Carte thématique 1: pH aux points d’eau 
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Carte thématique 2: Conductivité électrique aux points d’eau 

 

  



EPESS          Etude Pilote sur la Pollution des Eaux de Surface et Souterraine à Yaoundé et son Impact sur la Santé des Populations Riveraines 

INS-BGR (2013)   11.1-3/341 

 

Carte thématique 3: Concentration massique en nitrates aux points d’eau 
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Carte thématique 4: Concentration massique en ammonium aux points d’eau 
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Carte thématique 5: Unités de colonies formantes d’E. coli aux points d’eau 
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Carte thématique 6: Unités de colonies formantes de coliformes aux points d’eau 
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Carte thématique 7: Unités de colonies formantes de coliformes fecaux 
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Carte thématique 8: Entérobactéries aux points d’eau 
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Carte thématique 9: Unités de plaques formantes de coliphages aux points d’eau 
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Carte thématique 10: Concentration massique en potassium aux points d’eau 
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Carte thématique 11: Concentration massique en chlorures aux points d’eau 
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Carte thématique 12: Concentration massique en fer dissous aux points d’eau 
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Carte thématique 13: Principale source d’eau de boisson 
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Carte thématique 14: Source alternative d’approvisionnement en eau potable 
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Carte thématique 15: Type de toilettes 
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Carte thématique 16: Mode d’évacuation des ordures menagères 
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Carte thématique 17: Principal mode d’évacuation des eaux usées 
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Carte thématique 18: Mode de canalisation des eaux de toilettes 
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Carte thématique 19: Fréquence de vidange des fosses septiques 
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Carte thématique 20: Fréquence mensuelle des coupures d’eau 
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Carte thématique 21: Maladies diarrheiques 
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Carte thématique 22: Infection de paludisme chez les enfants  
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Carte thématique 23: Niveau d’hémoglobine chez les enfants 
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Carte thématique 24: Energie utlisisée pour cuisiner 

 

 



EPESS          Etude Pilote sur la Pollution des Eaux de Surface et Souterraine à Yaoundé et son Impact sur la 
Santé des Populations Riveraines 

INS-BGR (2013) 11.2-1/341 

11.2 Survey / Enquete - Combined Household and Individual 
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11.3 Methods and Methodology 

11.3.1 Méthodes microbiologiques - Microbiological methods 

11.3.1.1 Escherichia coli et coliformes totaux - Escherichia coli and total 

coliforms 

E. coli and total coliforms were determined applying ISO 9308. The ISO 9308-2 method is 

based on the growth of target organisms in a liquid medium and calculation of the "Most 

Probable Number" (MPN) of organisms by reference to MPN tables. This method can be 

applied to all types of water, including those containing an appreciable amount of suspended 

matter and high background counts of heterotrophic bacteria. When using for the 

enumeration of E. coli in water other than drinking water, a 1:10 dilution in sterile water is 

typically required.  

This method relies upon the detection of E. coli based upon expression of the enzyme 

beta-D-glucuronidase (blue fluorescence) and consequently does not detect many of the 

enterohaemorhagic strains of E. coli, which do not typically express this enzyme. 

Additionally, there are a small number of other E. coli strains that do not express beta 

-D-glucuronidase. Total coliforms are detected by beta-galactosidase fermentation resulting 

in pH changes (yellow colour) and gas formation.  

The reference analysis technique comprised the application of the IDEXX Colilert 18 test, 

while in parallel Institute Pasteuer, Yaoundé and Universtity of Yaoundé analysed samples 

following ISO 9308-1. The ISO 9308-1 method is based on the growth of target organisms on 

a membrane filter placed on a solid nutrient agar medium. This method can be applied to all 

types of water, including those containing an appreciable amount of suspended matter and 

high background counts of heterotrophic bacteria. When using for the enumeration of E. coli 

in water other than drinking water, a 1:10 dilution in sterile water is typically required. As 

nutrient agar Lactose-TTC-agar was used. Tri-phenyl-tetrazolium chloride (TTC) suppresss 

the growth of other background flora, while lactose fermentation is used as indication of the 

growth of E. coli and total coliforms 

An alternative method for the detection of E. coli and total coliforms is the application of 3M 

Petrifilm. 

Similar to a solid agar medium 3M Petrifilm are inoculated with the sample and 

incubated. The target organisms grow on the plates and form colonies. The 3M Petrifilm. 

is a sample-ready-culture medium system with a cold-water-soluble gelling agent. For 

comparison with standard methods two different 3M Petrifilm. types were used, the Aqua 

AQEB Plate for detection of enterobacteriaceae in water and the E. coli / Coliform Count 

(EC) Plate. While the AQEB Plate contains violet red bile (VRB) and a tetrazolium 

indicator that facilitates colony enumeration, the EC Plate contains VRB, tetrazolium and 

an indicator of glucuronidase activity.  

On the AQEB Plate, Enterobacteriaceae will appear as red colonies with yellow zones, red 

colonies with gas bubbles, or red colonies with yellow zones and gas bubbles. On the EC 



EPESS          Etude Pilote sur la Pollution des Eaux de Surface et Souterraine à Yaoundé et son Impact sur la 
Santé des Populations Riveraines 

INS-BGR (2013) 11.3-15/341 

Plate blue to red-blue colonies associated with entrapped gas, regardless of size or intensity 

of color, are confirmed E. coli. Blue colonies without gas are not counted as E. coli. Other 

coliform colonies are red and closely associated with entrapped gas. Colonies not associated 

with gas are not counted as coliforms. The total coliform count consists of both the red and 

blue colonies associated with gas at 24 h.  

11.3.1.2 PetrifilmTM method for E. Coli and Total Coliformes compared to 

the IDEXX and standard methods 

Traditionally, analysis for E. coli and total coliforms are used to determine the hygienic safety 

of drinking water. In recent years several tests were developed to fulfill specific requirements, 

such as time saving and field studies. The company 3M has developed the Petrifilm a 

sample-ready-culture medium system with a cold-water-soluble gelling agent, which can be 

directly incubated with one milliliter of water samples. The medium is comfortable for field 

studies as it requires only little space and comes ready-to-use. During the field campaign, all 

water samples were analysed with two different 3M Petrifilm media, one for E. coli and 

another one for aquatic enterobacteriaceae. This parallel analysis allowed comparison of 

results obtained with a standard method (IDEXX Colilert 18) with results derived from the 

Petrifilms.  

The Petrifilm results are based a sample volume of one milliliter. To compare this results 

with the results described above, the Petrifilm results have to be multiplied by 100. As 

shown in Tableau 67 for water with a low microbiological burden, the Petrifilm often 

delivers the result zero cfu/ml. The median concentration for all groundwater samples was 

0 cfu/ml, whereas the IDEXX Colilert 18 showed only for deep wells a medium of 

0 cfu/100°ml. Comparing such results is difficult, but as there were 0 cfu/ml detected, it is 

possible to state that the Petrifilm results of 0 cfu/ml are equivalent to <100 cfu/100°ml. 

This shows, that the Petrifilm was sensitive in the same range than the IDEXX Colilert 18 

and the Petrifilm did not give false positive results. Many of the surface water samples 

were not countable on the Petrifilm plates even though they were diluted. As the Petrifilm 

plates were overgrown with bacteria, this is expressed as >300 colonies per plate. It could be 

observed that the water course (median >3.000 cfu/ml) is about 10-times higher 

contaminated than the lake (median >300 cfu/ml). This result can be confirmed by the results 

of the IDEXX Colilert. 

For aquatic Enterobacteriaceae results of the Petrifilm was comparable to the IDEXX 

Colilert total coliforms results. River water shows with >3000 cfu/ml aquatic 

Enterobacteriaceae nearly the same concentration as for total coliforms with >1000 cfu/ml. In 

the river in median twice as many aquatic Enterobacteriaceae (1780 cfu/ml) than total 

coliforms (517.6 cfu/ml) were found. Still the results range in the same size, but it seems that 

the Petrifilm is more often positive than the IDEXX Colilert.  

In the deep well no aquatic Enterobacteriaceae were detected in median and same is true for 

IDEXX Colilert for total coliforms if the results are recalculated to one milliliter. For the dug 

wells and the springs, the results of the Petrifilm are more detailed than for the IDEXX 

Colilert. While the IDEXX text resulted in a more general outcome of >200 cfu/100 ml, the 

results for the Petrifilm are a median of 9.5 cfu/ml (equal 950 cfu/100°ml) in the dug wells 



EPESS          Etude Pilote sur la Pollution des Eaux de Surface et Souterraine à Yaoundé et son Impact sur la 
Santé des Populations Riveraines 

11.3-16/341 INS-BGR (2013) 

and 21 cfu/ml (equal 2100 cfu/100°ml) in the springs. The springs are more than twice as 

high contaminated with aquatic Enterobacteriaceae than the dug wells. Nevertheless, both 

water source show the same range of results with 0 cfu/ml to >300 cfu/ml.  

In case the samples are expected to show a contamination higher than 100 cfu, the petrifilm 

delivers more concrete results than the standard IDEXX Colilert 18 with an upper range of 

200 cfu. As the IDEXX Colilert is based on 100 milliliter sample volume it is more specific 

than the Petrifilm for water samples with low microbial concentrations. 

For future work it can be recommended to filter drinking water samples first and then place 

the filter on the Petrifilm. By this, it would be possible to analyse larger water samples and 

get a more specific results even in case of low microbial contamination. The advantage of the 

Petrifilm is its the comfortable use and the robustness in handling. It requires only little 

space and no special equipment aside from standard laboratory equipment is needed for the 

analysis. After usage, the waste can easily be burned and as it is of little volume, the amount 

of waste is small compared to other tests. 

Tableau 67: Concentrations en E. coli et en entérobactéries aquatiques détectées avec 

l’utilisation de 3M Petrifilm dans les échantillons d’eau - Concentrations of E. coli and Aquatic 

Enterobacteriaceae detected using 3M Petrifilm in water samples. 

 

 E. coli Aquatic Enterobacteriaceae 

n Range 

(cfu/ml) 

Median Range 

(cfu/ml) 

Median 

Surface water Water 

course 

5 >300 - 

>3000 

>3000 >300 - >3000 >3000 

Lake 

water 

4 30 - >3000 >300 410 - >3000 1780 

Groundwater Deep well 4 0 0 0 - 9 0 

Dug well  16 0 – 26 0 0 - >300 9.5 

Spring  11 0 - >300 0 0 - >300 21 

The advantage of the Petrifilm is its comfortable use and the robustness in handling. It 

requires only little space and no special equipment aside from standard laboratory equipment 

is needed for the analysis. After usage, the waste can easily be burned to be discarded 

safely and as it is of little volume, the amount of waste is small compared to other tests. 

11.3.1.3 Streptocoques ou entérocoques fécaux - Faecal streptococci or 

enterococci 

Faecal streptocooci, also called enterococci were determined using IDEXX Enterolert. 

As for E. coli the IDEXX Enterolert method for detection of entercocci is based on the growth 

of target organisms in a liquid medium and calculation of the "Most Probable Number" (MPN) 

of organisms by reference to MPN tables. This method can be applied to all types of water, 

including those containing an appreciable amount of suspended matter and high background 

counts of heterotrophic bacteria. When samples are waters other than drinking water, a 1 to 

10 dilution in sterile water is typically required.  
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As reference method ISO 7899-2 was taken. This method is based on the growth of target 

organisms on a membrane filter placed on a Slanetz-Bartley (SB) nutrient agar medium. If 

positive, red colonies grow on the SB agar, the filter is transferred to bile esculin agar for 

further confirmation. Enterococci will form a brownish-black colour around the colony due to 

oxidation of iron present in the bile esculin agar. This method can be applied to all types of 

water, including those containing an appreciable amount of suspended matter and high 

background counts of heterotrophic bacteria. When using for the enumeration of enterococci 

in water other than drinking water, a 1 to10 dilution in sterile water is typically required.  

11.3.1.4 Coliphages - Coliphages 

Aside from bacteria, specific viruses can serve as an indicator for faecal contamination. The 

most commonly used ones are male-specific (or F+ RNA coliphages) and somatic 

coliphages, two groups of viruses that infect only E. coli. Somatic coliphages and F+ RNA 

coliphages differen in their ability to infect E. coli strains. In general somatic coliphages are 

infection a larger spectrum of host strains. Coliphages are used as an indicator as they 

resemble many of the important human enteric viruses (e.g., hepatitis A virus, enteroviruses, 

noroviruses) in size, shape and general composition. They correlate with the presence of 

pathogenic human viruses in water and shellfish and an increase in viral illness (Gerba 

(1987), Havelaar (1993), Sobsey et al. (1995). 

Coliphages are detected using a single agar layer method. The water samples is analysed, 

by adding MgCl2 (magnesium chloride), log-phase host bacteria (E. coli CN-13 for somatic 

coliphage),and double-strength molten tryptic soy agar to the sample. The sample is 

thoroughly mixed and the total volume is poured into plates. After an overnight incubation, 

circular lysis zones (plaques) are counted and summed for all plates from a single sample. 

The quantity of coliphage in a sample is expressed as plaque forming units (PFU)/100°ml 

(USEPA 2001). 

11.3.1.5 Analyse de pathogènes spécifiques - Analysis of specific 

pathogens 

To determine the presence/absence of specific pathogens samples were analysed by 

Institute Pasteur, Yaoundé. The analysis covered Vibrio cholerae, Salmonella and Shigella, 

sulphite reducing anerobes and Pseudomonas aeruginosa. The methods applied were in 

accordance with the French standards (AFNOR) a national equivalent to the International 

Standard Organization methods (ISO).  

Salmonella and Shigella were analysed by a pre-enrichment in Rappaport and Müller-

Kauffmann bouillon followed by an Isolation on XLD and Hektoen agar. Vibrio cholera was 

detected by an incubation of the water sample in hypersaline bouillon (EPSA) following by an 

passage onto Thiosulfate-Citrate-Bile-Saccharose (TCBS) agar. Sulfite-reducing anaerobes 

were analysed in a cysteine-containing medium. Samples were pasteurized to kill all 

vegetative bacteria, but allow spores to survive. Following the pasteurization, the samples 

were incubated on the nutrient medium under anaerobic conditions. Viable spores germinate 

and grow, which is seen as colony-formation and sulfite-reduction indicated by  a black 

center of the colony. Ps. aeruginosa is determined on Cetrimid-Agar, where the colonies 
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grow greenish-blue and show fluorescence under UV-light. Atypical Ps. aeruginosa from 

brownish-black colonies with fluorescence and need to undergo further confirmation tests, 

including King-P and King-F medium as well as acetamide-reaction. 

11.3.2 Inorganic water chemistry 

Inorganic components are distinguished into main components (major cations and some 

metal ions like Iron, Manganese and Aluminium), anions, alkalinity, trace elements, total 

inorganic carbon and total organic carbon, nitrite, Ammonium and phosphate. 

Concentrations of main components (cations) Sodium (Na), Potassium (K), Calcium (Ca), 

Magnesium (Mg), Boron (B), Aluminium (Al), Silica (Si), Manganese (Mn) and Iron (Fe) are 

analyzed from filtrated and acidified (1 % HNO3) solution with ICP-OES (inductively coupled 

plasma optical emission spectroscopy) based on standard DIN EN ISO 11885 (1998) using a 

Spectro Ciros CCD (SPECTRO Analytical Instruments GmbH). Likewise the anions sulfate, 

phosphate and chloride are determined from the filtrated sample in the UV-light emission 

range as the concentration of their central atom. 

Concentrations of trace elements Arsenic (As), Cadmium (Cd), Cobalt (Co), Chromium (Cr), 

Copper (Cu), Molybdenum (Mo), Nickel (Ni), Lead (Pb), Stibium (Sb), Tin (Sn), Thallium (Tl) 

and Zinc (Zn) are analyzed from filtrated and acidified solution with quadrupol ICP-MS 

(inductively coupled plasma mass spectrometry) with a 7700 CX (Agilent Technologies Inc.). 

For the determination of alkalinity a 25°ml aliquot of the unfiltrated sample is automatically 

titrated with 0.02 N HCl to pH  3 using a TA10plus, TWplus digital titration station (Schott). 

The equivalence point f2 (H2CO3* = HCO3
-), is calculated from the inflection point of the 

titration curve (DIN 38409, 1979; Schuster 2002). 

For the determination of the anions Fluorine (F-), Chlorine (Cl-), Bromine (Br-), Nitrate (NO3
-) 

Sulfate (SO4
2-), an IC method (ionic chromatography) based on DIN EN ISO 10304-1 (1995) 

is used with an ICS-3000 system (Dionex Corp.). The anions-peaks are detected by 

electrical conductivity, following neutralization of the alkaline KOH-eluent with a membrane 

suppressor technique. An Ionpac AS19 column is used. H2SO4 is used for regenerating the 

system. 

Prior to analysis of TOC (total organic carbon), TIC (total inorganic carbon) is removed from 

the sample by acidification and sparging with CO2-free air. This TIC is then detected IR-

spectrometrically as CO2 after drying of emitted gas. The remaining TOC (detected as 

NPOC, non purgeable organic carbon) is oxidized with CO2-free O2 in the catalytic oven and 

detected IR-spectrometrically as CO2 with an HighTOC II analyser (Elementar 

Analysensysteme GmbH). The result is given as NPOC but is equivalent to TOC or DOC for 

the concentration ranges typically found in groundwater. 

Ammonium is determined as a complex based on standard DIN 38406 (1983) by 

spectrophotometry (Unicam UV 300). 
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11.3.3 Field-sheet groundwater sampling 
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11.4 Experimental results 

11.4.1 Water points / Stations 

Tableau 68: Localisation des tous les points d’eau (stations) passés en revue et échantillonnés durant la campagne de prélèvement de l’étude EPESS, les 
coordonnées géographiques sont x_long (longitude Est), y_lat (latitude Nord) en degrés décimaux avec un système de coordonnée référence (SCR) EPSG-
No. 4326 : système géodésique ellipsoïde WGS 84, géocentré et non projeté (géoïde), altitudes GPS données à des fins de distinction mais ne devraient pas 
être utilisées – Locations of all water points (stations) visited and sampled during the EPESS sampling campaign, geographical coordinates are x_long 
(longitude - easting), y_lat (latitude- northing) in decimal degrees with coordinate reference system (CRS) EPSG-No. 4326: Ellipsoid WGS 84, earth-centered 
and unprojected, GPS-altitudes only given for differentiation and should not be used. 
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Puits - Dug well 101 Y2 P01 Olezoa, derriere L'Ambassade FR 11.51165 3.84791 714 4326 googleearth Eau souterrain 2012-03-27 13:09 

Puits - Dug well 102 Y1 P__ Bastos, derrière MINDUH 11.51082 3.90640 769 4326 gps Eau souterrain 2012-04-10 15:40 

Source - source 103 Y2 S05 Carriere, Appolo, bas-fond 11.48997 3.88911 785 4326 gps Eau souterrain 2012-04-02 11:19 

Source - source 103 Y2 S05 Carriere, Appolo, bas-fond 11.48997 3.88911 785 4326 gps Eau souterrain 2012-04-03 12:53 

Source - source 103 Y2 S05 Carriere, Appolo, bas-fond 11.48997 3.88911 785 4326 gps Eau souterrain 2012-04-03 14:17 

Forage - Well 104 Y2 F2 Carriere, M. Lumiere, Sommet rocheux 11.49123 3.89078 869 4326 gps Eau souterrain 2012-04-04 13:50 

Source - source 105 Y2 S06 Carriere, Appolo, bas-fond 11.49093 3.88891 785 4326 gps Eau souterrain 2012-04-02 11:20 

Puits - Dug well 106 Y2 P Madagascar, bas-fond 11.49231 3.87906 735 4326 gps Eau souterrain 2012-04-10 11:55 

Puits - Dug well 107 Y6 P__ Byem Assi - Ecole Maternelle 11.49106 3.84680 782 4326 gps Eau souterrain 2012-04-04 13:00 

Source - source 108 Y2 S06 Carriere, bas-fond 11.48997 3.88891 785 4326 gps Eau souterrain 2012-04-03 12:45 

Puits - Dug well 109 Y2 P__ Madagascar, bas-fond 11.49264 3.87707 743 4326 gps Eau souterrain 2012-04-05 13:18 

Source - source 110 Y2 S11 Madagascar, bas-fond 11.49264 3.87884 736 4326 gps Eau souterrain 2012-04-10 12:38 

Puits - Dug well 111 Y2 P64 Madagascar, flan de colline 11.49274 3.87820 742 4326 gps Eau souterrain 2012-04-10 13:13 

Puits - Dug well 112 Y2 P42 Madagascar, bas-fond 11.49281 3.87881 749 4326 gps Eau souterrain 2012-04-05 14:42 

Puits - Dug well 113 Y2 P41 Madagascar, bas-fond 11.49284 3.87874 742 4326 gps Eau souterrain 2012-04-05 14:03 

Forage - Well 114 Y2 FHBELLEV Carriere, H. Bellevue 11.49316 3.89158 838 4326 gps Eau souterrain 2012-04-04 15:00 

Puits - Dug well 115 Y3 P01 Bonamoussadi 11.49550 3.85477 726 4326 gps Eau souterrain 2012-04-11 12:22 

Lac, au bord - Lake, 116 Y3 Etang Obili, Etang piscicole 11.49561 3.85643 712 4326 gps Eau surface 2012-04-11 11:35 
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shore 

Puits - Dug well 117 Y2 P65 Nkomkana, bas-fond 11.49575 3.88026 739 4326 gps Eau souterrain 2012-04-10 13:53 

Forage - Well 118 Y2 F01 Tsinga Olinga, bas-fond 11.49644 3.89140 773 4326 gps Eau souterrain 2012-04-02 14:39 

Puits - Dug well 119 Y3 P03 Bonamoussadi 11.49681 3.85116 723 4326 gps Eau souterrain 2012-04-11 13:21 

Puits - Dug well 120 Y3 P04 Bonamoussadi 11.49755 3.85066 724 4326 gps Eau souterrain 2012-04-11 13:45 

Forage - Well 121 Y3 Forage Cité universitaire, Forage 11.49932 3.85475 770 4326 gps Eau souterrain 2012-04-11 14:45 

Puits - Dug well 122 Y3 P06 Cradat, bas-fond 11.50098 3.85306 737 4326 gps Eau souterrain 2012-04-11 14:10 

Source - source 123 Y3 S01 Cradat, bas-fond 11.50108 3.85210 730 4326 gps Eau souterrain 2012-04-11 13:50 

Puits - Dug well 124 Y3 P05 Ngoa-Ekelé 11.50366 3.85201 727 4326 gps Eau souterrain 2012-04-11 12:45 

Lac, au bord - Lake, 
shore 125 Y1 LacMin Centre ville 11.50890 3.86825 730 4326 gps Eau surface 2012-04-04 16:25 

Lac, au bord - Lake, 
shore 126 Y1 LacMshore Centre ville 11.50995 3.86432 734 4326 gps Eau surface 2012-04-04 17:38 

Lac, au milieu - Lake, 
open water 127 Y1 LacM Centre ville 11.51043 3.86504 737 4326 gps Eau surface 2012-04-04 17:54 

Lac, au bord - Lake, 
shore 128 Y1 LacMout Centre ville 11.51176 3.86225 709 4326 gps Eau surface 2012-04-11 12:05 

Riviere, au bord - 
Stream, shore 129 Y5 R02 Sortie Bois St. Anastasie 11.51390 3.87002 728 4326 gps Eau surface 2012-04-04 13:24 

Source - source 130 Y1 S01 Bois St. Anastasie 11.51457 3.87074 730 4326 gps Eau souterrain 2012-04-04 12:52 

Riviere, au bord - 
Stream, shore 131 Y1 R01 Bois St. Anastasie 11.51408 3.87036 719 4326 gps Eau surface 2012-04-04 12:15 

Puits - Dug well 132 Y2 P Madagascar, bas-fond 11.49208 3.87916 728 4326 gps Eau souterrain 2012-04-05 13:18 

Puits - Dug well 133 Y2 P43 Madagascar, bas-fond 11.49273 3.87820 749 4326 gps Eau souterrain 2012-04-05 14:43 

Puits - Dug well 134 Y2 P04 Tsinga Olinga, bas-fond 11.49496 3.88960 788 4326 gps Eau souterrain 2012-04-02 15:00 

Puits - Dug well 135 Y3 P02 Bonamoussadi 11.49546 3.85329 725 4326 gps Eau souterrain 2012-04-11 12:49 

Puits - Dug well 136 Y2 P06 Tsinga Olinga, bas-fond 11.49607 3.89177 751 4326 gps Eau souterrain 2012-04-02 09:40 

Puits - Dug well 137 Y2 P57 Nkomkana, Ancien Campsic, bas-fond 11.49614 3.87969 738 4326 gps Eau souterrain 2012-04-10 14:40 

Source - source 138 Y2 S01 Tsinga Olinga, bas-fond 11.49561 3.89013 758 4326 gps Eau souterrain 2012-04-02 14:00 

Forage - Well 139 Y2 FHPANT Carriere, H. Panthere 11.49259 3.89197 854 4326 gps Eau souterrain 2012-03-30 10:39 

Source - source 140 Y6 S01 Byem Assi - Ecole Maternelle 11.49066 3.84645 772 4326 gps Eau souterrain 2012-04-04 11:54 
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Source - source 141 Y1 S05 Bastos, bas-fond 11.51179 3.90500 767 4326 gps Eau souterrain 2012-04-10 15:02 

Puits - Dug well 142 Y2 P2 Tsinga Olinga, bas-fond 11.49541 3.89144 760 4326 gps Eau souterrain 2012-04-02 09:40 

Riviere, au bord - 
Stream, shore 143 Y2 R03 Carriere, bas-fond 11.49020 3.88884 842 4326 gps Eau surface 2012-04-03 12:45 

Riviere, au bord - 
Stream, shore 144 Y2 R04 Carriere, bas-fond 11.48992 3.88682 867 4326 gps Eau surface 2012-04-03 14:43 

Riviere, au bord - 
Stream, shore 145 Y1 R04 Bastos, bas-fond, Rivière Nfoundi 11.51101 3.90320 708 4326 gps Eau surface 2012-04-10 14:05 

Source - source 146 Y2 S2 Tsinga Olinga 11.49489 3.89238 750 4326 gps Eau souterrain 2012-03-29 11:52 

Source - source 147 Y2 S3 Tsinga Olinga 11.49372 3.89364 769 4326 gps Eau souterrain 2012-03-29 13:39 

Source - source 148 Y2 S4 Tsinga Olinga 11.49372 3.89365 777 4326 gps Eau souterrain 2012-03-29 13:56 

Puits - Dug well 149 Y2 P1 Tsinga Olinga 11.49541 3.89144 760 4326 gps Eau souterrain 2012-03-29 12:20 

Puits - Dug well 150 Y2 P2 Tsinga Olinga 11.49561 3.89039 761 4326 gps Eau souterrain 2012-03-29 12:49 

Puits - Dug well 151 Y2 P3 Tsinga Olinga 11.49547 3.89123 759 4326 gps Eau souterrain 2012-03-29 12:23 

Puits - Dug well 152 Y2 P5 Tsinga Olinga 11.49456 3.88913 788 4326 gps Eau souterrain 2012-03-29 13:42 

Puits - Dug well 153 Y2 P7 Tsinga Olinga 11.49433 3.89337 761 4326 gps Eau souterrain 2012-03-29 12:05 

Puits - Dug well 154 Y2 P8 Tsinga Olinga 11.49342 3.89386 781 4326 gps Eau souterrain 2012-03-29 14:17 

Riviere, au bord - 
Stream, shore 156 Y2 R1 Tsinga Olinga 11.49600 3.88945 762 4326 gps Eau surface 2012-03-29 12:52 

Riviere, au bord - 
Stream, shore 157 Y2 R2 Tsinga Olinga 11.49595 3.87911 770 4326 gps Eau surface 2012-03-29 13:42 

Source - source 158 Y2 S07 Carriere, Appolo 11.49023 3.88891 785 4326 gps Eau souterrain 2012-03-30 10:51 

Source - source 159 Y2 S08 Carriere, Caire 11.48954 3.88604 782 4326 gps Eau souterrain 2012-03-30 10:11 

Forage - Well 160 Y2 F05 Carriere, Caire 11.48979 3.88571 781 4326 gps Eau souterrain 2012-03-30 13:47 

Puits - Dug well 161 Y2 P09 Carriere, Caire 11.48982 3.88638 838 4326 gps Eau souterrain 2012-03-30 13:36 

Puits - Dug well 162 Y2 P10 Carriere, Caire 11.49005 3.88592 840 4326 gps Eau souterrain 2012-03-30 13:01 

Puits - Dug well 163 Y2 P11 Carriere, Caire 11.49028 3.88618 841 4326 gps Eau souterrain 2012-03-30 13:53 

Puits - Dug well 164 Y2 P12 Carriere, Caire 11.49021 3.88613 840 4326 gps Eau souterrain 2012-03-30 13:53 

Puits - Dug well 165 Y2 P13 Carriere, Caire 11.48915 3.88583 775 4326 gps Eau souterrain 2012-03-30 09:29 

Puits - Dug well 166 Y2 P14 Carriere, Caire 11.49032 3.88924 792 4326 gps Eau souterrain 2012-03-30 10:25 

Puits - Dug well 167 Y2 P15 Carriere, Caire 11.48989 3.88949 801 4326 gps Eau souterrain 2012-03-30 11:18 
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Puits - Dug well 168 Y2 P16 Carriere, Mi-pente 11.48984 3.88960 802 4326 gps Eau souterrain 2012-03-30 11:37 

Puits - Dug well 169 Y2 P17 Carriere 11.48973 3.88944 801 4326 gps Eau souterrain 2012-03-30 11:31 

Puits - Dug well 170 Y2 P18 Carriere 11.48965 3.88955 803 4326 gps Eau souterrain 2012-03-30 11:56 

Puits - Dug well 171 Y2 P19 Carriere, Mi-pente 11.48975 3.88983 805 4326 gps Eau souterrain 2012-03-30 11:59 

Puits - Dug well 172 Y2 P20 Carriere, Mi-pente 11.48994 3.88704 840 4326 gps Eau souterrain 2012-03-30 13:01 

Puits - Dug well 173 Y2 P21 Carriere, bas-fond 11.48965 3.88731 785 4326 gps Eau souterrain 2012-03-30 10:18 

Puits - Dug well 174 Y2 P22 Carriere, bas-fond 11.49013 3.88556 775 4326 gps Eau souterrain 2012-04-02 09:50 

Puits - Dug well 175 Y2 P23 Bas-fond, argileux 11.49028 3.88510 776 4326 gps Eau souterrain 2012-04-02 10:00 

Puits - Dug well 176 Y2 P24 Carriere, bas-fond 11.49032 3.88413 773 4326 gps Eau souterrain 2012-04-02 10:15 

Puits - Dug well 177 Y2 P25 Carriere, Flanc de colline 11.49044 3.88408 774 4326 gps Eau souterrain 2012-04-02 11:09 

Puits - Dug well 178 Y2 P26 Carriere, Sur la colline 11.49047 3.88362 769 4326 gps Eau souterrain 2012-04-02 11:42 

Puits - Dug well 179 Y2 P27 Carriere, Flanc de colline 11.49061 3.88364 772 4326 gps Eau souterrain 2012-04-02 12:14 

Puits - Dug well 180 Y2 P28 Carriere, Sommet de colline 11.49094 3.88382 780 4326 gps Eau souterrain 2012-04-02 12:30 

Puits - Dug well 181 Y2 P29 Carriere, Flanc de colline 11.49061 3.88329 777 4326 gps Eau souterrain 2012-04-02 12:54 

Puits - Dug well 182 Y2 P30 Carriere, bas-fond 11.49039 3.88348 774 4326 gps Eau souterrain 2012-04-02 13:08 

Puits - Dug well 183 Y2 P31 Carriere, bas-fond 11.48979 3.88196 750 4326 gps Eau souterrain 2012-04-02 13:44 

Puits - Dug well 184 Y2 P32 Carriere, bas-fond 11.48961 3.88242 750 4326 gps Eau souterrain 2012-04-02 13:41 

Puits - Dug well 185 Y2 P33 Carriere, bas-fond 11.48945 3.88214 755 4326 gps Eau souterrain 2012-04-02 14:45 

Puits - Dug well 186 Y2 P34 Carriere, Flanc de colline 11.48925 3.88138 753 4326 gps Eau souterrain 2012-04-02 13:26 

Puits - Dug well 187 Y2 P35 Carriere, bas-fond 11.48926 3.88106 753 4326 gps Eau souterrain 2012-04-02 14:39 

Puits - Dug well 188 Y2 P36 Carriere, bas-fond 11.48946 3.88106 750 4326 gps Eau souterrain 2012-04-02 15:16 

Puits - Dug well 189 Y2 P37 Carriere, bas-fond 11.48945 3.88122 750 4326 gps Eau souterrain 2012-04-02 15:22 

Source - source 190 Y2 S09 Carriere, bas-fond, SrcA 11.49001 3.88948 771 4326 gps Eau souterrain 2012-04-02 09:41 

Source - source 191 Y2 S09 Carriere, bas-fond, SrcB 11.48982 3.88455 770 4326 gps Eau souterrain 2012-04-02 09:41 

Riviere, au bord - 
Stream, shore 192 Y2 R__ Carriere, bas-fond 11.49002 3.88535 772 4326 gps Eau surface 2012-04-02 09:45 

Forage - Well 193 Y2 F__ Carriere, bas-fond 11.48978 3.88531 770 4326 gps Eau souterrain 2012-04-02 09:41 

Puits - Dug well 194 Y2 P38 Madagascar, bas-fond 11.49914 3.85890 749 4326 gps Eau souterrain 2012-04-05 13:14 
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Puits - Dug well 195 Y2 P40 Madagascar, bas-fond 11.49242 3.87897 737 4326 gps Eau souterrain 2012-04-05 13:39 

Source - source 196 Y2 S10 Madagascar, bas-fond 11.49262 3.87882 736 4326 gps Eau souterrain 2012-04-05 13:54 

Puits - Dug well 198 Y2 P44 Madagascar, bas-fond 11.49253 3.87832 744 4326 gps Eau souterrain 2012-04-05 15:00 

Puits - Dug well 199 Y2 P45 Madagascar, bas-fond 11.49230 3.87778 742 4326 gps Eau souterrain 2012-04-05 15:18 

Puits - Dug well 200 Y2 P46 Madagascar, bas-fond 11.49252 3.87743 743 4326 gps Eau souterrain 2012-04-05 15:30 

Puits - Dug well 201 Y2 P47 Madagascar, bas-fond 11.49267 3.87746 745 4326 gps Eau souterrain 2012-04-05 15:53 

Puits - Dug well 202 Y2 P48 Nkomkana, Ancien Campsic 11.49490 3.87995 742 4326 gps Eau souterrain 2012-04-05 16:18 

Puits - Dug well 203 Y2 P49 Nkomkana, Ancien Campsic 11.49483 3.87991 742 4326 gps Eau souterrain 2012-04-05 16:21 

Puits - Dug well 204 Y2 P50 Nkomkana, Ancien Campsic 11.49512 3.88004 739 4326 gps Eau souterrain 2012-04-05 16:38 

Puits - Dug well 205 Y2 P51 Nkomkana, Ancien Campsic 11.49512 3.88026 739 4326 gps Eau souterrain 2012-04-05 16:44 

Puits - Dug well 206 Y2 P52 Nkomkana, Ancien Campsic 11.49578 3.88018 736 4326 gps Eau souterrain 2012-04-05 16:50 

Puits - Dug well 207 Y2 P53 Nkomkana, Ancien Campsic 11.49602 3.88029 737 4326 gps Eau souterrain 2012-04-05 17:01 

Puits - Dug well 208 Y2 P54 Nkomkana, Ancien Campsic 11.49664 3.88031 736 4326 gps Eau souterrain 2012-04-05 17:15 

Source - source 209 Y1 S04 Bastos, bas-fond 11.51274 3.90316 759 4326 gps Eau souterrain 2012-04-05 16:25 

Puits - Dug well 210 Y2 P55 Nkomkana, Ancien Campsic 11.49664 3.88034 735 4326 gps Eau souterrain 2012-04-05 17:20 

Puits - Dug well 211 Y2 P56 Nkomkana, Ancien Campsic 11.49664 3.87988 732 4326 gps Eau souterrain 2012-04-05 17:49 

Source - source 212 Y1 S06 Bastos, Res. Gen. Manbou 11.51125 3.90620 761 4326 gps Eau souterrain 2012-04-05 17:05 

Puits - Dug well 213 Y2 P58 Nkomkana, Ancien Campsic 11.49621 3.87998 734 4326 gps Eau souterrain 2012-04-05 18:00 

Puits - Dug well 214 Y2 P59 Nkomkana, Ancien Campsic 11.49600 3.87975 735 4326 gps Eau souterrain 2012-04-05 18:09 

Puits - Dug well 215 Y2 P60 Nkomkana, Ancien Campsic 11.49598 3.87980 736 4326 gps Eau souterrain 2012-04-05 18:13 

Puits - Dug well 216 Y2 P61 Nkomkana, Ancien Campsic 11.49591 3.87987 734 4326 gps Eau souterrain 2012-04-05 18:25 

Puits - Dug well 217 Y2 P62 Nkomkana, Ancien Campsic 11.49566 3.87990 733 4326 gps Eau souterrain 2012-04-05 18:33 

Puits - Dug well 218 Y2 P67 Nkomkana, Bas-fond 11.49614 3.87969 738 4326 gps Eau souterrain 2012-04-10 14:40 

Puits - Dug well 219 Y1 P01 Bastos, derrière MINDUH 11.51161 3.90569 760 4326 gps Eau souterrain 2012-04-05 17:12 

Source - source 220 Y3 S02 Ngoa-Ekelé, Campus 11.49755 3.85064 736 4326 gps Eau souterrain 2012-04-12 11:02 

Source - source 223 Y3 UY1 src Ngoa-Ekelé 11.49755 3.85064 736 4326 gps Eau souterrain 2012-04-12 11:02 

Riviere, au bord - 
Stream, shore 224 Y3 UY1 out Ngoa-Ekelé 11.49755 3.85064 736 4326 gps Eau surface 2012-04-12 11:40 
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Riviere, au bord - 
Stream, shore 225 

Y1 Riviere Bastos 
affluent Nfoundi Bastos, bas-fond 11.51291 3.90280 753 4326 gps Eau surface 2012-04-17 14:11 

Riviere, au bord - 
Stream, shore 226 

Y2 riviere 
pharmacie Tsinga 
Olinga Tsinga Olinga 11.50275 3.85851 715 4326 gps Eau surface 2012-04-17 13:05 

Riviere, au bord - 
Stream, shore 227 

Y2 Ruisselement 
Appolo Carriere, Apollo 11.49016 3.88886 780 4326 gps Eau surface 2012-04-17 13:38 

Source - source 230 Y1 S03 Bastos, bas-fond 11.50849 3.90041 740 4326 gps Eau souterrain 2012-04-10 11:31 

Source - source 231 Y1 S02 Bastos, bas-fond 11.51090 3.90166 759 4326 gps Eau souterrain 2012-04-05 15:30 

Source - source 232 Y1 S0??? Bastos, bas-fond 11.51276 3.90320 742 4326 gps Eau souterrain 2012-04-10 12:45 

Fieldblank 999 Qualitätssicherung BGR Labor D128 999.00000 999.00000 999 31467 source 
Eau bouteille - 
Flaschenwasser  

Fieldblank 999 Qualitätssicherung BGR Labor D128 999.00000 999.00000 999 31467 source 
Eau bouteille - 
Flaschenwasser  
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INS-BGR (2013) 11.4.2-27/341 

11.4.2 Description of water points / Stations 

Tableau 69: Description des points d’eau (stations) passés en revue et échantillonnés durant la campagne de prélèvement EPESS – Description of the water 
points (stations) visited and sampled during the EPESS sampling campaign. 

s
ta

t_
id

 

s_name description 

101 Y2 P01 FILAMANTOUS ALGUE,GREEN BIOFILM.WELL NOT COVER ,3OMETER TO TOILET 

102 Y1 P__ Eau turbide ,presence de bulbes,couleur gris-verdatre,usage corporlle et menage 

103 Y2 S05 AIRE NON ASSAINIT SITUE DANS UN BAS FOND,ENTOURE DE VEGETATION,UTILISE POUR USAGE DOMESTIQUE. 

103 Y2 S05 AIRE NON ASSAINIT SITUE DANS UN BAS FOND,ENTOURE DE VEGETATION,UTILISE POUR USAGE DOMESTIQUE. 

103 Y2 S05 AIRE NON ASSAINIT SITUE DANS UN BAS FOND,ENTOURE DE VEGETATION,UTILISE POUR USAGE DOMESTIQUE. 

104 Y2 F2 
FORAGE SITUE EN AMONT D'UNE COLINE SUR UN AFFLEUREMENT ROCHEUX ( GNEISS).PRSENCE D'UNE POMPE QUI RELIE LE 
FORAGE A UNE CUVE DE COLLECTE DES EAUX  USEES(3m). 

105 Y2 S06 
AIRE NON ASSAINIT, EAU TURBIDE, PUIT SITUE EN AVAL DE PLUSIEURS LATRINES. MILIEU HYDROMORPHE, SOL ARGILEUX PRESENCE 
DE DECHARGE A MOINS DE 5M. 

106 Y2 P Puits mals à proximité entretenue,présence des eaux usées,usage pour travaux domestique 

107 Y6 P__ PUIT AMENAGE AVEC MARGLLE EN BETTON DE 91 cm COUVERCLE EN FER ROUILLE. PUIT A PROXIMITE DES FOSSES SEPTIQUES. 

108 Y2 S06 
EAU TRES SALE RECEVANT LES LIXIVIATS DES DECHARGES D'ORDURES ET EGALEMENT LES PRODUITS DE FOSSES SEPTIQUES EN 
CAS DE PLUIES. 

109 Y2 P__ Puits avec margelles en betton ,non couvert et non amenagé à proximité des toilettes 

110 Y2 S11 SOURCE SITUEE DANS UN BAS FOND,amenagé avec un tuyau PVC, eau de boisson,usages domestiques et corporelle 

111 Y2 P64 Puits proches des toilettes,margelle en beton,usage domestiques 

112 Y2 P42 
PUIT AMENAGE AVEC MARGELLE EN BETTON ET COUVERCLE METALLIQUE EN AVAL DES TOILETTES. USAGES POUR TRAVAUX 
DOMESTIQUES. 

113 Y2 P41 
PUIT AMENAGE AVEC MARGELLE EN BETTON ET COUVERCLE METALLIQUE EN AVAL DES TOILETTES. USAGES POUR TRAVAUX 
DOMESTIQUES. 

114 Y2 FHBELLEV FORAGE SITUE SUR LE FLANC D'UNE CCOLLINE,SON DEBIT EST DE 666,7 l/S. 

115 Y3 P01 Puits avec margelle en betton,alimente la grande partie de la population 

116 Y3 Etang Eau sortie du lac,proche des toilettes,présence des algues 

117 Y2 P65 Puits mals à proximité entretenue,présence des eaux usées,usage pour travaux domestique 

118 Y2 F01 EAU CLAIRE TURBIDE,ODEUR DE ROUILLE,UTILISEE COMME EAU DE BOISSON PAR LES POPULATION. 

119 Y3 P03 puits à ciel ouvert, alimentant une grande partie de la population 

120 Y3 P04 puits avec margelles en betton situé dans un bas-fond; usage pour travaux domestiques 

121 Y3 Forage Forage alimentant la citée universitaire, eau mis en reserve dans un cubitenaire 

122 Y3 P06 puits bien amenagé, eau très claire 
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123 Y3 S01 Source sortant sous la fondation d'une maison, utilisée pour des travaux domestique et cuisine 

124 Y3 P05 Présence des mousses et fougères, proche des toilettes, située à mi-pente et moyennement amenagé 

125 Y1 LacMin LAC EUTROPHIE COMPLRTEMENT ABANDONNE. PREENCE DES PLANTES A L'entree du lac. 

126 Y1 LacMshore EAU VERTE INDIQUANT LA PRESENCE D'ALGUE VERTE ET DE CYANOBACTERIES. 

127 Y1 LacM EAU VERTE INDIQUANT LA PRESENCE D'ALGUE VERTE ET DE CYANOBACTERIES. 

128 Y1 LacMout présence de la laitue d'eau en bordure du lac, sortie du lac municipal 

129 Y5 R02 PRESENCEDE DECHETS SOLIDES  ET DE ROCHES DANS L'EAU. 

130 Y1 S01 DEVELOPPEMENT DES ALGUES FILAMENTEUSE,COULEUR GRIS VERDATRE PRESENCE DES DECHETS.MAUVAIS ODEURS. 

131 Y1 R01 ABONDANCE DE DECHETS SOLIDES DIVERS ,MAUVAIS ODEURS. 

132 Y2 P PUIIT AVEC MARGELLE METALLIQUE A PROXIMITE D'UNE RIGOLE. PUIT CHLORE ET VIDANGE REGULIEREMENT. 

133 Y2 P43 Puits avec margelle en beton,à ciel ouvert,usage pour travaux domestiques,colorée 

134 Y2 P04 AIRE NON ASSAINIT, EAU TURBIDE, ODEUR DE FECES. 

135 Y3 P02 puits amenagé, margelles en beton, usages domestiques 

136 Y2 P06 EAU TURBIDE, REGULIEREMENT VIDANGE 

137 Y2 P57 puits  amenagé,margelles en beton,usages domestiques 

138 Y2 S01 EAU CLAIRE, NON TURBIDE 

139 Y2 FHPANT FORAGE SITUE EN ONTREBA D'UN AFFLEUREMENT ROCHEUX A PROXIMITE D'UNE FOSSE SEPTIQUE 6m 

140 Y6 S01 
SITUE A PROXIMITE D'UNE FOSSE SEPTIQUE, PRES D'UN BAS FOND ET DANS UNE RIGOLE DRAINANT LES EAUX USEES PROCHE DE 
L'ECOLE MATERNELLE .PREsENCE D'ORDURE ET DE LA VEGETATION.SOURCE AMMENAGEE. 

141 Y1 S05 Eau de boisson et usage domestique 

142 Y2 P2 EAU TURBIDE DE COULEUR BRUN ROUGATRE,SITUE EN DESSOUS D'UN MANGUIER. 

143 Y2 R03 
L'EHANTILLONAGE S'EST FAIT APRES LA PLUIE. EAU TRES SALE POLLUEE ET RECEVANT LES LIXIVIATS DES DECHARGES D'ORDURES, 
DES PRODUITS DES FOSS SEPTIQUES. 

144 Y2 R04 
RIVIERE DRAINANT LES EAUX USEES, DEVELOPPEMENT DES EPECES LARVAIRES, PRESENCE D'ALGUE. LA RIVIERE EST UN 
DEPOTOIRE DES ORDURES MENAGERE. PRESENCE DES VERS PARASITES. 

145 Y1 R04 eau de couleur grisatre,turbide,utilisées pour arrosage des légumes et jardins 

146 Y2 S2 
SOUCE NON AMENAGE, SITUE ENDESSOUS D"une fondation DE MAISON. PRESENCE D"HERBES ET  D"ESPECE LARVAIRESAUTOUR DE 
LA SOURCE. TUYEAU D"EVACUATION SALE. PRESENCE DE TOILETTE A 20m DU PUIT. 

147 Y2 S3 
SOURCE ALIMENTE PAR LES EAUX PROVENANT D"UN AFFLEUREMENT ROCHEUX ,APROXIMITE D"UNE POUBELLEET FERME ( 
POULAILLIER), LE DEBIT D"EOULEMENT EST FAIBLE. 

148 Y2 S4 
S"EOULANT D"UN ROCHET A L"AIDE D"UN TUYAUCONTENANT LES CYANOBATRIES A LAFACE EXPOXE AUSOLEIL.COULER CLAIRE. 
EAUX USEES S"ECOULANT PRES DE LA SOURCE. 

149 Y2 P1 
EAU TURBIDE,COULEUR BRUN ROUGE,AIRE NON ASSAINIE D"OÜ  UN RISQUE DE CONTAMINATION. DE LATRINE EN AMONT. SOL 
CRAQUELE.PRESENCE HYPOTHETIQUE D"HYDROXYDE DE FER. GESTION ANARCHIQUE DES DECHETS A PROXIMITE DE L"EAU ET 
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ELEVAGE DU PETIT BETAIL. 

150 Y2 P2 
COULEUR EAU:MARON A VERATRE, PRESENCE D"ALGUE ET MOUSSESETGETION ANARCHIQUE DES DEHETS SOLIDES. PRESENCE DE 
2 LATRINES EN AMONT ET DE 2 AUTRES EN AVAL . 

151 Y2 P3 
EAU TURBIDE ,PRESENCE DE BRYOPHYTES A L"INTERIEUR DU PUIT ET DES LATRINES A FOND PERDU EN AMONT . VEGETATION EN 
AVAL DU PUITS. LS GENS UTILISANT CETTE EAU LE BAIN SONT VICTIMES DE DEMANGEAISON. 

152 Y2 P5 
AIRE NON ASSAINIT. PUIT AMENAGE AVEC MARGELLEEN BETON ETCOUVERCLE METAL.. COULEUR CLAIRLEGEREMENT 
HERBIDE.PRSENCE DE MATIERE EN SUSPENSION. EAU A USAGE DOMESTIQUE. 

153 Y2 P7 puit ouvert, situe en amont des latrines,presence des expeces larvaires et des matieres solides dans l"eau, le diametre du puit est 1,40 m. 

154 Y2 P8 
MARGELLE EN FER ,PROCHE DES LATRINE, ET D"UN EGOUT DRAINANTLESEAUX USEES A 1,5M ,SON DIAMETRE EST 60 CM ,PUIT 
SITUE SUR LE FLANC D"UN AFFLEUREMENT ROCHEUX. 

156 Y2 R1 
PRESENCE DES MIGMATITES,SURLESQUELS,LESPOPULATIONS LAVENT LES HABITS ET LESVIVRES FRAIS DU MARCHE. PRESENCE 
DEMOUSTIQUE ,DE LARVES A LA SURFACE DE L"EAU 

157 Y2 R2 

PRESENCE DE LARVE D"INSECTE D"ALGUE FILAMENTEUSE ET DE PETIT POISSONS, A  LA SOURCE DE L"EAU .EAU DE COULEUR GRIS 
VERDATRE, PRESENCE DE MAROPHYTE SUR L"EAU. LAVAGE DE VOITURE EN  AMONT ET RISQUE DE CONTAMINATION, PAR LES 
HYDROCARBURES. 

158 Y2 S07 
EAU TURBIDE, MILIEU HYDROMORPHE, PRESENCE DE DECHARGE A MOINS DE 5M ET DE LATRINE EN AMONT. SOL 
ARGILEUXPRESENCE DE MOUSSE EN AMONT ET APROXIMITE  DE LAZONE  D'ECOULEMET. 

159 Y2 S08 PRESENCE DE BUSE VERTE, JOINT NON ASSAINIT,LATRINES TRES PROCHE,EAU UTILISEE POUR TRAVAUX DOMESTIQUES. 

160 Y2 F05 FORAGE PUBLIC D 47mDE PROFONDEUR, DATANT D'UN ANET REGLE MENTE PAR UN RIVERAIN 

161 Y2 P09 MARGELLE METALLIQUEDE 40CMDE PROFONDEUR, PRESENCE DE RACINE DE PLANTES, EAU UTILISEE POUR TRAVAUX DOMESTIQUE. 

162 Y2 P10 MAGELLE EN BETTON,EAU TURRBIDE ET COLORE.PRESENCE D'EAU USEE AUTOUR DU PUIT. 

163 Y2 P11 PUIT NON AMENAGE AVEC MARGELLE EN PARPAINGS.PUIT SITUE A PROXIMITE D'UNE RIGOLE DRAINANT LES EAUX USEES. 

164 Y2 P12 PUIT COUVERT AVEC MARGELLE  DE 13CM EN BETTON. EAU TURBIDE ET UTILISEE POUR LES TRAVAUX DOMETIQUES 

165 Y2 P13 
EAU TURBIDE, INCOLRE,PRESENCE DE LATRINE EN AVAL (A 3M), EAU UTILISEE POUR USAGE DOMESTIQUE.PRESENCE D'UN REGARD 
POUR  EAU USEEEN AMONT DU PUIT. 

166 Y2 P14 EAU  TURBIDE, ET CLAIRE. PUIT AMNAGE, PRSENCE DE TROIS LATRINES EN AMONT 

167 Y2 P15 EAU CLAIRE,TURBIDE ET REGULIEREMENT TRAITER A L'EAU DE JAVEL. PUIT AVEC MARGELLE EN TÖLE. USAGE DOMESTIQUE. 

168 Y2 P16 MARGELLE EN TÖLE ROUILLEE. PUIT PROCHE D'UNE RIGOLE.EAU UTILISEE POUR USAGE DOMESTIQUE 

169 Y2 P17 PUIT  AMENAGE ET SANS ODEUR, EAU UTILISEE POUR USAGE DOMETIQUE. 

170 Y2 P18 EAU BRUN AGRISATRE, UTLISEE POUR TRAVAUX DOMETIQUE, MARGELLE EN BETON ET PRESENCE DE DEUX LATRINES EN AMONT. 

171 Y2 P19 PUIT SEPARE DE P18 PAR UNE RIGOLE. ABSENCE D'EAU DANS C PUIT PENDANT LA SAISON SECHE. 

172 Y2 P20 PUITS NON MENAGE, INFILTRATION DES EAUX DE LA RIVIERE D'A COTE. 

173 Y2 P21 
PRESENCE D'UNE PORCHERIE, D'UNE LATRINE A 5M,. PUIT SITUE EN DESSOUS D'UNE DALLE.EAU UTILISE POUR USAGE 
DOMESTIQUE. 

174 Y2 P22 SITUE APROXIMITE DES TOILETTES AU SEIN D'UN GARAGE AUTOMOBIL. SITUE A 5M D'UNE RIVIERE POLLUEE. 

175 Y2 P23 PUIT SITUE SUR SUBSTRATUM ARGILEUX.MARGELLE EN BETTON ,SOMMAIREMENT AMENAGE SANA COUVERCLE 
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176 Y2 P24 SITUE A PROXIMITE D'AMAIL DE FERRAILLE,PRESENCE D'UNE MARGLLE METALLIQUE. 

177 Y2 P25 
PUIT SE VIDANGEANT 2 FOIS PAR MOIS, PRESENCE D'HERBE AUX ABORDS INTERNE DU PUIT, SITUE SUR UNE PENTE AU DESSUS 
D'UN BAS-FOND. PUIT CONTENANT DU SABLE ET DU GRAVIER. 

178 Y2 P26 PUIT AMENAGE, VIDANGE TOUS LE TROIS MOIS. 

179 Y2 P27 PUI MOYENNEMENT AMMNAGEET OUVERT, SITUE SOUS UN MANGUIER, 

180 Y2 P28 MARGELLE EN BETTON DE 25CM,COUVERT ET SITUE A PROXIMITE DES TOILETTE(2M). 

181 Y2 P29 PUIT NON AMENAGE, MARGELLE EN BETTON OUVERT,EAU TURBIDE 

182 Y2 P30 PUIT NON AMENAGE, SITUE PRES D'UN TAS D'ORDURE. ABSENCE DE MARGELLE 

183 Y2 P31 PUIT SITUE DANS UN BAS FOND, PRESENCE D'HERBES SUR LES BORDURES DU PUITS. SITUE A 40CM D'UNE RIVIERE 

184 Y2 P32 PUIT MOYNNEMENT AMENAGE, A PROXIMITE D'UNE RIVIERE DRAINANT LES EAUX USEES ET LES EAUX DE TOILETTES 

185 Y2 P33 PUIT ABANDONNE ACIEL OUVERT SITUE A 25M D'UNE RIVIERE,PRESEN DE CYANOBACTERIE. 

186 Y2 P34 
PRESENCE D'UNE MARGELLE EN BETON DE40CM, SITUE A PROXIMITE DES TOILETTES. PRESENCE DE MOUSS AUX ALENTOURS DES 
DU PUIT,PUIT TRAITER AU CHLORE, 

187 Y2 P35 PUIT AMENAGE ET TRAITER A L'EAU DE JAVEL 

188 Y2 P36 PUIT SITUE A PROXIMITE D'UNE PORCHRIE ET DES TOILETTES 

189 Y2 P37 PUIT ABANDONNE,ABSENCE DE LA MARGELLE 

190 Y2 S09 s'ecoule d'un massif rocheux , situe dans un bas fond a proximite toilettes et d'une rigole . 

191 Y2 S09 SOURCE AMENAGE ,SITUE AU FOND D'UNE CREVACE,LES VIEU TUYAUX D'AMMENAGEMENT SONT SITUE EN AVAL DES TOILETTES. 

192 Y2 R__ RIVIERE, POLLUEE ET DRAINANT LE EAUX USEES . 

193 Y2 F__ 
ALIMENTE LES POPULATION RIVERAINE EN EAU POTABLE,SITUE A PROXIMITE D'UN GARAGE ET D'UNE LAVERIE AUTOMOBILE ET 25M 
d'une riviere. 

194 Y2 P38 PUIT SITUE DANS UN BAS-FOND A PROXIMITE D'UNE RIGOLE. 

195 Y2 P40 PUIIT AVEC MARGELLE METALLIQUE A PROXIMITE D'UNE RIGOLE. USAGE DOMESTIQUE. 

196 Y2 S10 EAU, DES TOILETTES. PROCHE DES TOILETTES. PROCHE D'UNE RIGOLE. 

198 Y2 P44 PUIT AMENAGE ,COUVERT A L'aide d'un couvercle metallique a proximite es toilettes, margelles metalliques. 

199 Y2 P45 
PUIT NON AMENAGE ALIMENNTANT UNE IMPORTANTE PARTIE DE LA POPULATION, PRESENCE D'UNE RIVIERE A 20m SERVANTDE 
DEPOTOIRE D'ODURE. 

200 Y2 P46 
PUIT AMENAGE AVEC MARGELLE EN BETTON ET COUVERT A L'AIDE D'UNE TOLLE METALLIQUE. PUIT SITUE A PROXIMITE D'UNE 
RIVIERE, BAS FOND USAGE POUR TRAVAUX DOMESTIQUES. 

201 Y2 P47 PUIT TOUJOURS VIDANGE AVEC ADDITION DE CUSO4 PLUS CHLORE, USAGE POUR TRAVAUX MENAGES. 

202 Y2 P48 PUIT AVEC MARGELLEENBETTON A PROXIMITE D'UNE RIGOLE. AMENAGE ET COUVERT. 

203 Y2 P49 PUIT MAL ENTRETENU, PRESENCE DE MOUSSE A L'INTERIEUR.MARGELLE EN BETTON EN RUINE. 

204 Y2 P50 PUIT SITUE A L'ABRI D'UN TOIT A L'ABRIDU SOLEIL, MARGELLE EN BETTON COUVERT. 
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205 Y2 P51 MARGELLE EN BETTON , OUVERCLE METALLIQUE SAGE DOMESTIQUE.PUIT SITUE A PROXIMITE DES EAUX STARGNANTES. 

206 Y2 P52 
PUIT A PROXIMITE D'UN BAS FOND AVEC MARGELLE METALLIQUENON COUVERT VIDANGEABLE PLUS ADDITION DU JAVEL. USAGE 
POUR TRAVAUX DOMESTIQUE. 

207 Y2 P53 PUIT AVEC  MAGELLE EN BETTON COUVERCLE METALLIQUE A PROXIMITE DES TOILETTES ET DES TOILETTES ET D'UNE RIGOLE 

208 Y2 P54 MARGELLE EN BETTON,EAU COLOREE. 

209 Y1 S04 EAU SOUVENT TRAITEE ET BIEN AMENAGEE,RECOUVERTE PAR LA VEGETATION, 

210 Y2 P55 MARGELLE EN BETTON, PLUS COUVERCLE 

211 Y2 P56 PUIT SITUE A ENVIRON 3M D'UNE PETITE RIVIERE. 

212 Y1 S06 PRESENCE MATIERE FILTRANTE EN PROFONDEUR,GRAVIER,ARGILE,SABLE,MAILLON,BIEN AMENAGE 

213 Y2 P58 PUIT AVEC MARGELLE EN BETTON ET COUVERCLE METALLIQUE ROUILLE, PUIT VIDANGER ET JAVELISER REGULIEREMENT. 

214 Y2 P59 Puits avec margelle en roues de voiture, eau colore et proche des toilettes. se vidangeant et utilisation du Javel 

215 Y2 P60 MARGELLES LETALIQUES, RECOUVERT ET AMENAGE, PRESENCE DES CYANOBACTERIES 

216 Y2 P61 PUITS NON AMENAGE PROCHE DES TOILETTES,  AVEC MARGELLE METALLIQUES, USAGE POUR TRAVAUX DOMESTIQUES 

217 Y2 P62 PUITS NON AMENAGE AVEC MARGELLE METALLIQUES, USAGE POUR TRAVAUX DOMESTIQUES 

218 Y2 P67 puits  amenagé,margelles en beton,usages domestiques 

219 Y1 P01 NON AMENAGE,PRESENCE D´ARGILE AU FOND,PRESENCE DES DECHETS ET SOURCE DE CONTAMINATION 

220 Y3 S02 
Situe au bas fond de l'Universite de Y1, Proche d'une decharge d'ordures et des toilettes.Alimente une grande partie de la population en cas de 
coupure d'eau 

223 Y3 UY1 src 
source situee derriere l'amphi 700 (UY1), bas fond, amenagé et alimentant une bonne partie de la population. Situé en dessous d'une decharge 
sauvage d ordure menagere et des toilettes 

224 Y3 UY1 out petit ruisseau provenant de la source, sale et situe sur le passage pour [ …] alle a l 'eau de source 

225 

Y1 Riviere 
Bastos affluent 
Nfoundi Riviere, affluent du Nfoundi, riviere drainant tout un bas-fond presence de fosse a canon pour evamation des excretas 

226 

Y2 riviere 
pharmacie 
Tsinga Olinga 

Riviere drainant un bas-fon situe en aval du marche mokole, depotaire d'ordure de tout sorte (excretas, dechets urinaire). A proximite des garages 
automobiles et dun amas de feraille 

227 

Y2 
Ruisselement 
Appolo Ruisselement prelevant lixiviats provenant d'une decharge d'ordures de feutes serte (plastiques) degradables ou nons 

230 Y1 S03 Source non amenagé, 

231 Y1 S02 SOURCE NON AMENAGE,PRESENCE DES MOUSSES ET INSECTES.EAU A USAGE DOMESTIQUE 

232 Y1 S0??? Source bien amenagée,usage pour travaux domestique et boisson 
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11.4.3 Physicochemical parameters at water points including mapping results 

Tableau 70: Description des points d’eau (stations) passés en revue et échantillonnés durant la 
campagne de prélèvement EPESS, conductivité électrique (CE) en µS/cm – Description of the water 
points (stations) visited and sampled during the EPESS sampling campaign; Electrical conductivity 
(EC) in µS/cm. 
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s_name stat_where 
EC in 
µS/cm pH 

T in 
°C 

20 101 Y2 P01 Olezoa, derriere L'Ambassade FR 106 6.32 25.8 

21 101 Y2 P01 Olezoa, derriere L'Ambassade FR 325 6.32 25.8 

22 101 Y2 P01 Olezoa, derriere L'Ambassade FR 314 6.14 25 

24 118 Y2 F01 Tsinga Olinga, bas fond   6.52 24.5 

25 136 Y2 P06 Tsinga Olinga, bas fond   4.69 25.2 

26 138 Y2 S01 Tsinga Olinga, bas fond   5.97 24.7 

27 134 Y2 P04 Tsinga Olinga, bas fond   5.63 25 

28 142 Y2 P2 Tsinga Olinga, bas fond   5.29 24.5 

29 105 Y2 S06 Carriere, Appolo, bas fond 315 5.39 24.1 

30 103 Y2 S05 Carriere, Appolo, bas fond 577 6.22 24.6 

31 108 Y2 S06 Carriere, bas fond 666 6.4 23.7 

32 143 Y2 R03 Carriere, bas fond 632 7.01 23 

33 103 Y2 S05 Carriere, Appolo, bas fond 575 6.4 23.3 

34 103 Y2 S05 Carriere, Appolo, bas fond 376 5.25 24 

35 144 Y2 R04 Carriere, bas fond 676 7.2 24.3 

36 131 Y1 R01 Bois St. Anastasie 557 7.2 26.4 

37 130 Y1 S01 Bois St. Anastasie 210 6.43 28.5 

38 129 Y5 R02 Sortie Bois St. Anastasie 562 7.2 24.6 

39 140 Y6 S01 Byem Assi - Ecole Maternelle 354 5.04 27.4 

40 107 Y6 P__ Byem Assi - Ecole Maternelle 1028 6.56 28 

41 104 Y2 F2 Carriere, M. Lumiere, Sommet rocheux 170 5.54 25.7 

42 114 
Y2 
FHBELLEV Carriere, H. Bellevue 343 5.12 25.4 

43 125 Y1 LacMin Centre ville 455 7.2 24.6 

44 126 
Y1 
LacMshore Centre ville 296 8.9 26.6 

45 127 Y1 LacM Centre ville 305 8.32 26.7 

46 127 Y1 LacM Centre ville 338 7.05 26.6 

47 132 Y2 P Madagascar, bas fond 396 5.32 26.6 

48 133 Y2 P43 Madagascar, bas fond 1412 5.96 24.7 

49 109 Y2 P__ Madagascar, bas fond 1059 5.81 25 

50 106 Y2 P Madagascar, bas fond 500 5.68 25.2 

51 110 Y2 S11 Madagascar, bas fond 465 5.18 25.2 

52 111 Y2 P64 Madagascar, flan de colline 1306 5.95 24.2 

53 117 Y2 P65 Nkomkana, bas fond 444 5.76 25.3 

54 137 Y2 P57 Nkomkana, Ancien Campsic, bas fond 1410 7.23 24.9 

55 230 Y1 S03 Bastos, bas fond 74 4.85 25.4 

56 232 Y1 S0??? Bastos, bas fond 76 4.82 24.9 

57 145 Y1 R04 Bastos, bas fond, Rivière Nfoundi 153 6.74 25.6 

58 141 Y1 S05 Bastos, bas fond 49 4.62 25.6 

59 102 Y1 P__ Bastos, derrière MINDUH 33 5.62 25.7 

60 102 Y1 P__ Bastos, derrière MINDUH 81 5.79 25.1 

61 116 Y3 Etang Obili, Etang piscicole 246 6.96 27.5 
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62 115 Y3 P01 Bonamoussadi 614 6.08 26.6 

63 135 Y3 P02 Bonamoussadi 324 4.75 26.7 

64 119 Y3 P03 Bonamoussadi 716 6.8 26.7 

65 120 Y3 P04 Bonamoussadi 632 5.27 26 

66 128 Y1 LacMout Centre ville 305 8.28 28.7 

67 124 Y3 P05 Ngoa-Ekelé 476 4.97 24.5 

68 123 Y3 S01 Cradat, bas fond 298 5.7 25.9 

69 122 Y3 P06 Cradat, bas fond 264 5.33 25.7 

70 121 Y3 Forage Cité universitaire, Forage 296 6.15 24.6 

71 223 Y3 UY1 src Ngoa-Ekelé 160 5.14 27.6 

72 224 Y3 UY1 out Ngoa-Ekelé 285 5.76 27.6 

73 226 

Y2 riviere 
pharmacie 
Tsinga 
Olinga Tsinga Olinga 718 7.17 28.8 

74 227 

Y2 
Ruisselement 
Appolo Carriere, Apollo 521 6.35 25.5 

75 225 

Y1 Riviere 
Bastos 
affluent 
Nfoundi Bastos, bas-fond 143 6.4 27.1 

76 129 Y5 R02 Sortie Bois St. Anastasie 552 7.14 28.5 

77 126 
Y1 
LacMshore Centre ville 313 7.93 27.4 

78 125 Y1 LacMin Centre ville 538 7.22 25.5 

300 138 Y2 S01 Tsinga Olinga, bas fond 237 5.25 24.5 

301 146 Y2 S2 Tsinga Olinga 110 5.42 25.1 

302 147 Y2 S3 Tsinga Olinga 302 7.23 23.9 

303 148 Y2 S4 Tsinga Olinga 240 5.2 25.1 

304 149 Y2 P1 Tsinga Olinga 219 5.36 24.2 

305 150 Y2 P2 Tsinga Olinga 234 4.83 24.7 

306 151 Y2 P3 Tsinga Olinga 304 6.1 24.1 

307 134 Y2 P04 Tsinga Olinga, bas fond 468 5.78 24.7 

308 152 Y2 P5 Tsinga Olinga 512 6.44 24.6 

309 136 Y2 P06 Tsinga Olinga, bas fond 159 4.86 25.2 

310 153 Y2 P7 Tsinga Olinga 273 5.85 25.2 

311 154 Y2 P8 Tsinga Olinga 223 4.32 24.7 

312 118 Y2 F01 Tsinga Olinga, bas fond 311 6.96 24.3 

313 156 Y2 R1 Tsinga Olinga 265 7.7 25.4 

314 157 Y2 R2 Tsinga Olinga 243 6.98 26.8 

315 103 Y2 S05 Carriere, Appolo, bas fond 310 5.477 24.4 

316 105 Y2 S06 Carriere, Appolo, bas fond 564 6.11 24.6 

317 158 Y2 S07 Carriere, Appolo 564 6.11 24.6 

318 159 Y2 S08 Carriere, Caire 451 4.92 24.5 

319 104 Y2 F2 Carriere, M. Lumiere, Sommet rocheux 168 5.44 28 

320 139 Y2 FHPANT Carriere, H. Panthere 439 4.91 31.6 

321 114 
Y2 
FHBELLEV Carriere, H. Bellevue 360 6.11 28.5 

322 160 Y2 F05 Carriere, Caire 121 5.35 25 

323 161 Y2 P09 Carriere, Caire 711 5.83 25.3 

324 162 Y2 P10 Carriere, Caire 890 6.44 25.4 
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325 163 Y2 P11 Carriere, Caire 897 6.08 24.1 

326 164 Y2 P12 Carriere, Caire 901 5.92 24.5 

327 165 Y2 P13 Carriere, Caire 536 5.75 24.6 

328 166 Y2 P14 Carriere, Caire 680 6 25.8 

329 167 Y2 P15 Carriere, Caire 503 5.9 24.4 

331 169 Y2 P17 Carriere 288 5.25 25.1 

332 170 Y2 P18 Carriere 343 5.4 24.8 

334 172 Y2 P20 Carriere, Mi-pente 527 4.76 25.7 

335 173 Y2 P21 Carriere, bas fond 1034 5.54 24.7 

336 174 Y2 P22 Carriere, bas fond 955 7.43 26.5 

337 175 Y2 P23 Bas fond, argileux 741 5.5 25.3 

338 176 Y2 P24 Carriere, bas fond 675 4.86 24.3 

339 177 Y2 P25 Carriere, Flanc de colline 631 5.07 25.1 

340 178 Y2 P26 Carriere, Sur la colline 680 5.62 24.8 

341 179 Y2 P27 Carriere, Flanc de colline 812 5.73 24.9 

342 180 Y2 P28 Carriere, Sommet de colline 646 5.3 24.9 

343 181 Y2 P29 Carriere, Flanc de colline 854 5.95 26.9 

344 182 Y2 P30 Carriere, bas fond 752 5.55 24.9 

345 183 Y2 P31 Carriere, bas fond 853 4.71 24.7 

346 184 Y2 P32 Carriere, bas fond 132 4.79 25.4 

347 185 Y2 P33 Carriere, bas fond 70 5.88 26.5 

348 186 Y2 P34 Carriere, Flanc de colline 177 4.02 25 

349 187 Y2 P35 Carriere, bas fond 118 5.74 25 

350 188 Y2 P36 Carriere, bas fond 125 4.92 24.7 

351 189 Y2 P37 Carriere, bas fond 127 4.91 25.3 

352 190 Y2 S09 Carriere, bas fond, SrcA 260 5.74 26 

353 191 Y2 S09 Carriere, bas fond, SrcB 501 5.8 26.4 

354 192 Y2 R__ Carriere, bas fond 584 7.42 27 

355 193 Y2 F__ Carriere, bas fond 118 5.43 25.2 

356 131 Y1 R01 Bois St. Anastasie 557 7.2 26.4 

357 130 Y1 S01 Bois St. Anastasie 210 6.43 28.5 

358 195 Y2 P40 Madagascar, bas fond 453 5.13 25.2 

359 196 Y2 S10 Madagascar, bas fond 486 5.25 26 

360 113 Y2 P41 Madagascar, bas fond 627 5.81 25.2 

361 112 Y2 P42 Madagascar, bas fond 462 4.47 26.3 

362 133 Y2 P43 Madagascar, bas fond 1412 5.96 24.7 

363 125 Y1 LacMin Centre ville 455 7.2 24.6 

364 126 
Y1 
LacMshore Centre ville 296 8.9 26.6 

365 127 Y1 LacM Centre ville 305 8.32 26.7 

366 127 Y1 LacM Centre ville 338 7.05 26.6 

367 201 Y2 P47 Madagascar, bas fond 1214 6.17 24 

368 202 Y2 P48 Nkomkana, Ancien Campsic 514 5.42 25.3 

369 203 Y2 P49 Nkomkana, Ancien Campsic 558 5.66 25.4 

370 204 Y2 P50 Nkomkana, Ancien Campsic 554 5.66 26 

371 111 Y2 P64 Madagascar, flan de colline 1306 5.95 24.2 

372 206 Y2 P52 Nkomkana, Ancien Campsic 461 5.72 25.7 

373 231 Y1 S02 Bastos, bas fond 96 5.16 26 
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smp_id s
ta

t_
id

 

s_name stat_where 
EC in 
µS/cm pH 

T in 
°C 

374 230 Y1 S03 Bastos, bas fond 74 5.07 24.6 

375 209 Y1 S04 Bastos, bas fond 64 4.62 25.2 

376 141 Y1 S05 Bastos, bas fond 66 4.55 25.8 

377 212 Y1 S06 Bastos, Res. Gen. Manbou 42 4.76 25.5 

378 213 Y2 P58 Nkomkana, Ancien Campsic 762 6.67 24.8 

379 106 Y2 P Madagascar, bas fond 500 5.68 25.2 

380 110 Y2 S11 Madagascar, bas fond 465 5.18 25.2 

381 216 Y2 P61 Nkomkana, Ancien Campsic 568 6.111 25.4 

382 217 Y2 P62 Nkomkana, Ancien Campsic 638 6.26 24.6 

383 218 Y2 P67 Nkomkana, Bas fond 1410 7.23 24.9 

384 116 Y3 Etang Obili, Etang piscicole 246 6.96 27.5 

385 115 Y3 P01 Bonamoussadi 614 6.08 26.6 

386 135 Y3 P02 Bonamoussadi 324 4.75 26.7 

387 119 Y3 P03 Bonamoussadi 716 6.8 26.7 

388 219 Y1 P01 Bastos, derrière MINDUH 62 4.62 25.2 

389 128 Y1 LacMout Centre ville 305 8.28 28.7 

390 124 Y3 P05 Ngoa-Ekelé 476 4.97 24.5 

391 123 Y3 S01 Cradat, bas fond 298 5.7 25.9 

392 122 Y3 P06 Cradat, bas fond 264 5.33 25.7 

393 121 Y3 Forage Cité universitaire, Forage 296 6.15 24.6 

394 220 Y3 S02 Ngoa-Ekelé, Campus 160 5.14 27.6 

397 194 Y2 P38 Madagascar, bas fond 518 5.5 24.5 

398 132 Y2 P Madagascar, bas fond 396 5.32 26.6 

399 129 Y5 R02 Sortie Bois St. Anastasie 562 7.2 24.6 

400 198 Y2 P44 Madagascar, bas fond 1387 5.55 24.6 

401 199 Y2 P45 Madagascar, bas fond 1009 6.04 25 

402 200 Y2 P46 Madagascar, bas fond 1059 6.02 25 

403 109 Y2 P__ Madagascar, bas fond 1059 5.81 25 

404 205 Y2 P51 Nkomkana, Ancien Campsic 490 5.08 25.3 

405 207 Y2 P53 Nkomkana, Ancien Campsic 437 6.25 24.7 

406 208 Y2 P54 Nkomkana, Ancien Campsic 1016 6.2 24.8 

407 210 Y2 P55 Nkomkana, Ancien Campsic 1210 6.52 25.1 

408 211 Y2 P56 Nkomkana, Ancien Campsic 1133 6.95 26.8 

409 137 Y2 P57 Nkomkana, Ancien Campsic, bas fond 1427 7.19 25 

410 214 Y2 P59 Nkomkana, Ancien Campsic 749 6.76 24.8 

411 215 Y2 P60 Nkomkana, Ancien Campsic 489 6.53 25.1 

412 117 Y2 P65 Nkomkana, bas fond 444 5.76 25.3 

413 120 Y3 P04 Bonamoussadi 632 5.27 26 
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11.4.4 Analytical result and water quality 

11.4.4.1 Inorganic chemistry 

Tableau 71: Principaux composés, incluant nutriments et élements traces sélectionnés, des analyses chimiques inorganique, SDT et AIT sont des valeurs 
calculées, les valeurs négatives désignent les valeurs situées sous le seuil de détection, les nombres accolés aux symboles chimiques désignent une 
méthode analytique. – Main components including nutrients and selected trace elements of inorganic chemical water analysis, TDS and TIN are calculated 
values; negative values designate results below the detection limit, numbers attached to chemical symbols designate analytical method, 

    mg/l mg/l mg/l mg/l mg/l mg/l mV mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 

smp_id s
ta

t_
id

 

A
L

_
4

0
 

B
A

_
4

0
 

B
O

2
_

4
0
 

B
R

_
4

0
 

C
A

_
4

0
 

C
L
_

4
0
 

E
H

_
R

A
W

_
3

5
 

F
_

3
6
 

F
E

_
4

0
 

H
C

O
3

_
3

7
 

K
_

4
0
 

M
G

_
4

0
 

M
N

_
4

0
 

N
A

_
4

0
 

N
H

4
_

3
9
 

N
O

2
_

1
8

0
 

N
O

3
_

3
6
 

N
P

O
C

_
8

1
 

O
2

_
3

5
 

P
O

4
_

4
0
 

S
IO

2
_

4
0
 

S
O

4
_

3
6
 

T
IC

_
8

1
 

T
IN

 

T
D

S
 

20 101 0.022 0.171 0.04 0.016 4.13 7.24 22 0.041 0.065 12.5 3.4 1.51 0.164 7.6 0.82   25.5 -0.1  -0.03 6.5 0.87 5.8 6.4 70 

22 101 0.024 0.195 0.05 0.066 13.8 15.4 -60 0.2 9.07 119 8.3 2.54 0.242 15 12.3   16.9 -0.1  -0.03 9.2 1.4 28.2 13.3 223 

23 101 0.024 0.179 0.03 0.013 4.21 7.35  0.05 0.082 10.7 3.3 1.48 0.171 7.5 0.58   25.4 1.5  -0.03 7 0.85 42.3 6.2 69 

24 118 0.004 0.189 0.03 0.017 37.9 1.57  0.168 1.48 180 3.1 9.71 0.092 10.4 0 0.007 -0.01 -0.1 5.6 0.19 44.6 15.3 50.1 -0.002 304 

25 136 0.038 0.173 0.01 0.05 3.5 17.7  0.03 0.02 9.4 3.7 2.01 0.941 18.1 0.99 0.100 43 -0.1 5.6 -0.03 8.3 0.42 26.7 10.5 108 

26 138 0.053 0.327 0.01 0.059 5.58 21.5  0.239 0.015 16.4 6.3 4.83 0.511 22.2 4.13 0.060 75.6 -0.1 5.1 -0.03 9.3 2.28 11.3 20.3 169 

27 134 0.016 0.11 0.02 0.035 4.96 23.2  0.042 1.23 53.1 6.9 1.64 0.474 21.8 8.9   29.5 0.5 6.23 -0.03 7.9 3.31 39.5 13.6 163 

28 142 0.026 0.286 0.01 0.042 4.51 18  0.037 0.237 26 3.9 5.03 1.69 20.3 1.65   51.3 0.4 5.83 -0.03 9.1 1.16 44 12.9 143 

29 105 0.033 0.395 0.01 0.062 3.4 27.4  0.047 0.008 3.2 9.8 5.06 1.25 30.5 4.18 0.140 100 -0.1 9.8 -0.03 10 1.62 13.8 25.8 197 

30 103 0.01 0.682 0.01 0.126 6.39 57  0.09 0.003 44.2 12.9 12.9 1.08 48.4 16.3 0.130 141 -0.1 9.05 -0.03 11.5 6.83 18.7 44.5 359 

33 103 0.011 0.708 0.01 0.123 6.4 57  0.089 0.004 44.7 13 13 1.11 47.7 15.5 0.125 140 -0.1  -0.03 11.9 6.82 16.8 43.6 357 

34 103 0.031 0.396 0.01 0.063 3.39 27.3  0.049 0.003  9.9 5.07 1.24 30.7 3.05   102 -0.1 7.17 -0.03 10 1.74 9.6 25.4 194 

35 144 0.413 0.348 0.13 0.054 29.9 66.6  0.392 0.231 138 36.9 8.16 1.71 57.9 2.06 1.240 65.6 6.3 5.8 0.2 10.6 21.2 57.4 16.4 440 

36 131 0.029 0.265 0.16 0.029 38.3 48.6  0.172 0.399 139 19.2 5.38 1.06 39.4 0.62 0.245 0.49 7.4 4.68 0.17 9.3 18.4 52.3 0.6 320 

37 130 0.06 0.071 0.06 0.013 12.4 14.6  0.07 0.153 17.3 4.4 1.4 0.121 12 1.78 0.011 12.5 13.2 8.13 1.62 4.8 14.8 20.4 4.2 96 

38 129 0.033 0.124 0.1 0.189 38.3 48.1  0.178 0.253 138 19.1 5.46 1.12 39.6 0.38 0.041 21.3 8.1 3.2 0.12 9.6 17.8 54.8 5.1 339 

39 140 0.048 0.154 0.01 0.08 3.64 41.1 114 0.048 0.008 13.7 8.4 2.77 0.123 37.7 9.04 -0.001 87.1 0.7   -0.03 5.1 2.26 52.6 26.7 211 

40 107 0.004 0.248 0.01 0.07 9.33 71.1 31 0.183 0.004 325 23.4 7.89 0.103 61.5 80.4   41.8 2.4  -0.03 2.5 18.3 84.5 71.9 641 
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    mg/l mg/l mg/l mg/l mg/l mg/l mV mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l 
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41 104 0.011 0.099 0.01 0.047 5.07 9.5 90 0.03 0.004 17.8 2.6 9.01 0.012 7.2 0.01 -0.001 51.1 -0.1  -0.03 22.2 0.96 18.8 11.5 125 

42 114 0.152 0.848 0.08 0.062 12 26.6 262 0.108 0.045 38.6 4.6 10.2 0.279 32.5 1.31 0.009 99.8 0.6  -0.03 11.6 1.92 4.2 23.5 240 

43 125 0.011 0.094 0.08 0.079 32.3 34.1  0.17 0.459 106 16.9 3.93 0.96 29 0.02 0.006 35.6 8.5 7.91 0.07 7.9 17.4 44.2 8.0 285 

44 126 0.014 0.015 0.06 0.074 19.9 30.4  0.131 0.233 89.8 11.8 3.31 0.114 26.8 0.01 0.005 19.2 8.8 21.2 0.04 7.5 2.53 29.5 4.3 212 

45 127 0.019 0.012 0.06 0.121 19.4 31 138 0.113 0.221 89.7 11.8 3.31 0.019 25.9 0.02 0.009 2.05 8.8  0.05 7.4 2.88 29.6 0.5 194 

46 127 0.021 0.093 0.07 0.116 18.1 30.5 -37 0.127 0.545 72 12 3.05 1.64 24.5 0.02 -0.001 9.69 6.5 3.15 -0.03 7 8.04 35.6 2.2 187 

50 106 0.015 0.328 0.02 0.214 11.4 63.8  0.05 0.648 42.5 14.6 6.32 5.12 52.5 6.49 0.103 108 0.6  -0.03 6.9 1.91 10.4 29.4 320 

51 110 0.256 0.795 0.01 0.098 9.29 60  0.108 0.011 2.7 10.1 5.41 0.752 52.3 6.74 0.118 126 1.2  -0.03 8.5 1.9 75.6 33.7 284 

53 117 0.015 0.349 0.02 0.051 9.91 50.9  0.068 0.031 44.4 13 5.33 3.48 43.7 8.36 0.065 96.4 0.6  -0.03 5.6 2.47 12.7 28.2 284 

54 137 0.011 0.245 0.22 0.107 55.8 129  0.974 0.409 548 64.6 15.2 0.607 116 46.8 0.107 26 0.3  0.03 13.1 5.82 13.9 42.2 1022 

55 230 0.019 0.036 0.04 0.01 3.08 5.28  0.024 0.016 7.3 1.1 0.857 0.07 7.6 0.03 0.003 18.8 1.1 8.81 -0.03 5.2 1.36 59.5 4.3 51 

56 232 0.041 0.024 0.03 0.006 0.99 6.35  0.014 0.014 1.8 1.4 0.253 0.097 7 0.67 0.001 14.1 0.2 8.02 -0.03 4.2 0.13 28.1 3.7 37 

57 145 0.024 0.101 0.04 0.016 14 7.99  0.229 0.371 56.2 4.4 2.2 1.32 8 0.01 -0.001 6.72 7.8 9.32 -0.03 8.4 4.06 138.7 1.5 114 

58 141 0.1 0.025 0.03 0.004 0.967 3.57  0.073 0.026  1.2 0.244 0.036 4.7 -0.01 0.800 12.6 0.1 9.38 -0.03 3.8 0.1 31.8 2.8 27 

59 102 0.009 0.03 0.01 0.006 2.3 0.8  0.073 0.024 17 1.2 0.781 0.055 2.3 0.61 0.080 0.01 -0.1 14.47 -0.03 9.8 1.69 33 0.5 37 

60 102 0.126 0.063 0.02 0.011 1.74 0.88  0.082 13.8 46 1.4 0.875 0.154 1.9 0.72 0.001 0.25 1.7 10.2 -0.03 10.9 0.64 17 0.6 79 

61 116 0.034 0.111 0.03 0.073 16.3 24.9  0.236 0.592 75.5 7 3.84 0.58 19.4 0.01 -0.001 7.96 -0.1  0.03 6.7 1.71 23.1 1.8 165 

62 115 0.005 0.162 0.02 0.054 2.67 64.1  0.106 0.014 119 19.9 2.24 0.087 55 32.6 -0.001 59.9 0.9  -0.03 4.2 17 17.6 38.8 377 

63 135 0.058 0.297 0.01 0.113 2.22 53.7  0.069 0.021 5.7 3.2 2.15 0.143 51.3 0.39 0.074 62.1 2.5  -0.03 5.9 0.41 36.8 14.31 187 

64 119 0.004 0.108 -0.01 0.112 3.5 74.8  0.102 0.005 161 22.3 2.38 0.198 64.4 41.6 0.330 60.4 3.8  -0.03 3.4 14.7 22.9 45.9 449 

65 120 0.059 0.353 -0.01 0.159 4.41 86.6  0.078 0.01 30.3 11.1 3.52 0.249 74.5 20.5 0.013 117 1.1  -0.03 5.4 14 59 42.3 368 

66 128 0.008 0.01 0.06 0.043 20.3 29.5  0.203 0.077 110 12 3.29 0.007 24.8 2.57 0.012 1.2 0.5 12.82 -0.03 7.5 3.38 3.9 2.2 215 

67 124 0.045 1.05 0.01 0.139 13.1 69.2  0.079 0.02 14.6 4.4 9.26 1.56 54.5 1.94 0.007 112 0.8 10.2 -0.03 9.5 0.77 78.1 26.8 291 

68 123 0.006 0.223 0.02 0.093 11.2 33.4  0.086 0.004 27.3 7.4 8.47 0.932 20.9 1.84 0.049 50.7 0.5 7.6 -0.03 7.3 10.5 12 12.8 180 

69 122 0.012 0.279 0.01 0.062 6.57 28.6  0.109 0.007 23.1 3.6 8.98 0.432 24.6 1.12 0.016 64.2 6.8 9.47 -0.03 11.9 2.52 31.9 15.3 176 

70 121 0.004 0.044 0.04 0.055 30.2 19.1  0.197 1.4 118 3.8 10.7 0.077 9.2 -0.01 0.011 -0.01 0.5 8.27 0.1 48.5 21 61.6 -0.010 262 
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71 223 0.031 0.254 0.01 0.019 6.15 18.8  0.087 0.02 7.5 1.7 4.92 0.094 11.9 -0.01 0.045 37.2 0.4 11.7 -0.03 9.6 0.58 38.2 8.4 99 

395 999    0.003 28.4 0.85  0.08   197 9.7 18.4   1.5 -0.01   1.56 -0.1     1.57 42.9 0.3 259 

396 999    -0 16.7 2.2  0.122   142 4.4 11.4   14.5 -0.01   4.28 0.2     0.99 42.3 0.9 196 
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11.4.4.2 Isotopes stables de l’eau - Stable isotopes of water 

Tableau 72: Isotopes stables de l’oxygène et l’hydrogène – Stable isotopes of oxygene and hydrogen, 

    promill promill promill promill 
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20 101 -3.100 0.040 -12.000 0.500 

22 101 -3.100 0.050 -11.700 0.300 

24 118 -3.780 0.010 -16.900 0.100 

25 136 -3.100 0.090 -12.100 0.200 

26 138 -3.270 0.030 -12.800 0.200 

27 134 -3.230 0.100 -13.700 0.100 

28 142 -2.990 0.050 -11.800 0.200 

29 105 -3.150 0.020 -12.200 0.100 

30 103 -3.050 0.020 -11.700 0.200 

33 103 -3.100 0.020 -11.900 0.000 

34 103 -3.100 0.060 -11.900 0.600 

35 144 -1.920 0.090 -0.700 0.400 

36 131 -1.790 0.040 -2.200 0.300 

37 130 -1.970 0.070 -6.200 0.300 

38 129 -1.870 0.070 -2.500 0.300 

39 140 -2.940 0.080 -10.100 0.100 

40 107 -2.820 0.050 -9.800 0.200 

41 104 -3.370 0.100 -14.200 0.200 

42 114 -3.210 0.050 -13.100 1.100 

43 125 -1.170 0.090 2.200 0.500 

44 126 -1.000 0.060 -0.800 0.200 

45 127 -1.000 0.040 -0.300 0.200 

46 127 -1.040 0.030 -0.400 0.400 

50 106 -2.540 0.040 -9.900 0.100 

51 110 -2.540 0.090 -9.800 0.200 

53 117 -2.470 0.030 -9.800 0.100 

54 137 -1.890 0.160 -5.600 0.400 

55 230 -2.660 0.010 -10.600 0.100 

56 232 -2.830 0.020 -11.900 0.200 

57 145 -2.510 0.040 -9.400 0.500 

58 141 -2.490 0.050 -9.300 0.300 

59 102 -2.240 0.060 -8.100 0.300 

60 102 -2.570 0.050 -10.100 0.100 

61 116 -1.440 0.040 -3.000 0.100 

62 115 -2.660 0.010 -11.400 0.200 

63 135 -2.150 0.030 -7.800 0.100 

64 119 -2.820 0.040 -11.200 0.100 

65 120 -2.700 0.070 -11.300 1.000 

66 128 -0.630 0.150 1.000 0.800 

67 124 -2.790 0.130 -11.100 0.200 
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    promill promill promill promill 
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68 123 -2.630 0.120 -10.200 0.100 

69 122 -2.960 0.070 -12.400 0.300 

70 121 -3.010 0.130 -13.400 0.400 

395 999 -3.710 0.050 -18.500 0.200 

396 999 -4.090 0.050 -15.800 0.100 
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11.4.4.3 Microbiology 

Tableau 73: Résultats microbiologiques, toutes méthodes confondues, les valeurs négatives sont celles situées sous le seuil de détection – Microbiological 
results, all methods; negative values are below the determination limit. 
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101 20  >100 10 -1 40 50 >100 0 0 -1 0 >190  0 1 8  

101 22               89  0 0 0  

118 24 12 -1 -1 -1 -100 -20 -1 0 0 -1 0 0  0 0 0  

136 25 -3 -1 -1 -1 -20 -20 -1 0 0 -1 0 1  0 0 0  

138 26 -3 >100 30 15 25 >300 -1 0 0 -1 0 >190  0 2 8  

105 29 480 >100 10 -1 60 >300 -1 0 0 -1 0 >190 -20 1 11 21  

103 30 880 >100 >100 >100 >100 >300 -1 0 0 -1 0 >190 -20 4 >190 164  

103 33 -1000000000 >100 >100 >100 >100 >300 >100 0 0 -1 0 >190 -20 3 >190 >320  

144 35 1480              >1020 1 >320 >1020 >320  

131 36 3000000 >100 >100 >100 >100 >300 -1 0 0 -1 0 >101120 4740 >3010 >101120 >3010  

130 37 4000000              >101120 180 >3010 >101120 >3010  

129 38 3000000 >100 >100 >100 >100 >300 -1 0 0 -1 0 >101120 4140 >3010 >101120 >3010  

140 39 1140 >100 >100 30 >100 >300 -1 0 0 -1 0 >190 -2 0 70 4  

104 41 213 >100 >100 -1 >100 >300 >100 1 0 -1 0 >190 -2 0 3 9  

114 42 28 -1 -1 -1 >100 >300 -1 0 0 -1 0 74 -2 0 12 0  

125 43 3150 >100 >100 >100 >100 >300 >100 0 0 -1 0 >101120 3920 >3010 >101120 >3010  
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126 44 5800 >100 >100 40 >100 >300 -1 0 0 -1 0 >2430 40 30 114 560  

127 45 750 >100 >100 -1 >100 >300 -1 0 0 -1 0 >2430 -20 60 169 410  

127 46 4520 >100 >100 >100 >100 >300 -1 0 0 -1 0 601500 260 540 54600 >3010  

106 50 105 >100 >100 >100 >100 >300 -1 0 0 -1 0 >190 -5 16 101 57 197 

110 51 -3 >100 1 -1 >100 >300 -1 0 0 -1 0 24 6 0 0 0 28 

117 53 600 >100 >100 >100 >100 >300 >100 0 0 -1 0 >190 -3 1 50 >320 1300 

137 54 2400 >100 >100 >100 >100 >300 >100 0 0 -1 0 >190 10 26 >190 >320 >2430 

230 55 1200 >100 >100 >100 >100 >300 >100 0 0 -1 0 >190 -5 0 102 64 >2430 

232 56 -3 -1 -1 -1 -100 -20 -1 0 0 -1 0 1 -3 0 1 0 0 

145 57 50 >100 >100 >100 >100 >300 -1 0 0 -1 0 >190 219 22 >190 >320 >2430 

141 58 9 -1 -1 -1 -100 -20 -1 0 0 -1 0 >190 -3 0 0 0 2 

102 59 60 >100 >100 -1 >100 >300 -1 0 0 -1 0 >190 70 0 22 11 104 

102 60 24              12 -10 0 2 27 756 

116 61 -1000000000 >100 0 >100 >100 >300 >100 0 0 -1 0 46110 -20 8 2860 56  

115 62 -1000000000 >100 0 >100 >100 >300 >100 0 0 -1 0 >190 -10 10 >190 37  

135 63 39 >100 -1 -1 >100 >300 -1 0 0 -1 0 >190 -10 0 22 6  

119 64 9 >100 -1 5 >100 >300 >100 0 0 -1 0 >190 -10 0 10 6  

120 65 -1000000000 >100 -1 >100 >100 >300 40 0 0 -1 0 >190 -10 0 50 7  

128 66 -1000000000 >100 >100 50 >100 >300 >100 0 0 -1 0 29090 280 0 1480 1  

124 67 -3 >100 >100 8 >100 >300 >100 0 0 -1 0 >190 10 0 24 48  

123 68 -1000000000 >100 >100 >100 >100 >300 >100 0 0 -1 0 >190 -10 3 145 26  

122 69 -3              5794 20 1 52 27  
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121 70 -3 -1 -1 -1 -100 -20 -1 0 0 -1 0 0 -5 0 0 0  

223 71 42 -1 -1 -1 -100 -20 -1 0 0 -1 0 0 0 0 0 0  
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11.5 Statistical plots of inorganic water quality parameter 

11.5.1 Additional plots 

 

Figure 116: Crossplot of nitrogen-compounds (nitrate. Ammonium. nitrite and total inorganic nitrogen 
(TIN)) and chloride in Yaoundé groundwater and surface water distinguished by type of water point 
(station); axis values are in mg/l. 
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Figure 117: Concentration massique en azote inorganique total (TIN) aux points d'eau  
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11.6 Tableaux résumés des résultats analytiques - Summary tables of 
analytical results 

Due to a limited sample size (n =49) for all water samples percentile concentration values 

(p10, p25, p75 and p90) should be taken to be of informational value. Yet, it is strongly 

advised to prefer the p50 (median-value) to the arithmetric mean (x) as a measure of the 

mean concentration. The summary parameters have been calculated in groups for the whole 

undifferentiated dataset (ALL, n = 49), for all groundwater samples (souterrain, n = 36), for 

shallow dug wells (puits, n = 19), for springs (source, n = 13) and for all surface water 

samples (surface, n = 10). 

Tableau 74: Summary and descriptive distribution values of inorganic water quality parameters of 
groundwater and surface water samples taken in April 2012 at the end of dry season in Yaoundé 
grouped by “shallow dug well (Puits)”, “spring (Source)”, “groundwater (souterrain)”, and “surface 
water (surface)”. 

Parameter group nv min p10 p25 p50 p75 p90 max n x Sd 

Al All 46 0.004 0.005 0.011 0.024 0.041 0.096 0.413 49 0.044 0.072 

Al Puits 19 0.004 0.004 0.011 0.022 0.036 0.059 0.126 20 0.029 0.029 

Al Source 13 0.006 0.009 0.017 0.033 0.055 0.131 0.256 13 0.054 0.066 

Al souterrain 36 0.004 0.004 0.011 0.024 0.047 0.096 0.256 37 0.039 0.050 

Al surface 10 0.008 0.010 0.014 0.023 0.033 0.224 0.413 10 0.061 0.124 

Ammonium All 48 0.000 0.003 0.02 1.22 7.6 29.0 80.4 49 8.3 16.8 

Ammonium Puits 19 0.390 0.592 0.86 6.49 29.6 54.8 80.4 20 17.2 23.8 

Ammonium Source 13 0.003 0.003 0.51 3.05 7.3 15.7 16.3 13 4.9 5.6 

Ammonium souterrain 36 0.000 0.004 0.64 1.89 10.7 40.7 80.4 37 10.9 18.7 

Ammonium surface 10 0.010 0.010 0.01 0.02 0.6 2.3 2.57 10 0.6 0.9 

Ba All 46 0.01 0.026 0.094 0.18 0.33 0.71 1.31 49 0.27 0.28 

Ba Puits 19 0.03 0.081 0.164 0.25 0.32 0.77 1.31 20 0.31 0.32 

Ba Source 13 0.024 0.025 0.062 0.25 0.47 0.73 0.80 13 0.31 0.27 

Ba souterrain 36 0.024 0.037 0.109 0.23 0.35 0.79 1.31 37 0.31 0.30 

Ba surface 10 0.01 0.011 0.015 0.10 0.12 0.31 0.35 10 0.12 0.11 

bicarbonate All 46 1.8 7.3 16.4 45 119 159 548 49 79 97 

bicarbonate Puits 19 5.7 9.9 15.2 43 119 259 548 20 92 136 

bicarbonate Source 11 1.8 2.3 4.2 14 25 44 45 13 17 16 

bicarbonate souterrain 34 1.8 5.5 12.5 27 53 163 548 37 67 109 

bicarbonate surface 10 56.2 64.1 75.5 98 138 139 139 10 101 30 

BO2 All 46 0.003 0.010 0.010 0.020 0.050 0.080 0.22 49 0.038 0.043 

BO2 Puits 19 0.003 0.006 0.010 0.010 0.020 0.046 0.22 20 0.028 0.048 

BO2 Source 13 0.010 0.010 0.010 0.010 0.030 0.044 0.06 13 0.020 0.016 

BO2 souterrain 36 0.003 0.010 0.010 0.010 0.030 0.049 0.22 37 0.026 0.037 

BO2 surface 10 0.030 0.035 0.060 0.065 0.100 0.145 0.16 10 0.079 0.040 

bromide All 48 0.001 0.007 0.018 0.061 0.103 0.135 0.21 49 0.07 0.05 

bromide Puits 19 0.006 0.012 0.037 0.062 0.113 0.153 0.21 20 0.08 0.06 

bromide Source 13 0.004 0.006 0.012 0.062 0.094 0.124 0.13 13 0.06 0.04 
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Parameter group nv min p10 p25 p50 p75 p90 max n x Sd 

bromide souterrain 36 0.004 0.010 0.018 0.061 0.103 0.138 0.21 37 0.07 0.05 

bromide surface 10 0.016 0.023 0.043 0.074 0.116 0.155 0.19 10 0.08 0.05 

Ca All 48 1.0 2.41 3.89 9.31 17.4 31.67 55.8 49 12.9 12.3 

Ca Puits 19 1.7 2.25 3.50 4.51 10.2 13.52 55.8 20 8.9 12.0 

Ca Source 13 1.0 0.99 3.31 5.58 7.1 11.44 12.4 13 5.6 3.6 

Ca souterrain 36 1.0 2.23 3.45 5.33 10.8 13.73 55.8 37 9.1 11.0 

Ca surface 10 14.0 15.2 18.1 20.1 32.3 38.3 38.3 10 24.7 9.2 

chloride All 48 0.8 2.6 12.1 28.0 55.4 70.5 220.0 49 37.2 38.2 

chloride Puits 19 0.8 3.4 16.0 50.9 70.6 112.0 220.0 20 52.8 53.3 

chloride Source 13 3.6 4.9 12.5 27.3 45.1 57.6 60.0 13 28.7 20.0 

chloride souterrain 36 0.8 3.7 12.1 27.0 58.5 74.4 220.0 37 39.8 42.6 

chloride surface 10 8.0 16.4 29.5 30.8 48.1 57.6 66.6 10 35.2 15.9 

EC All 41 33 79 237 325 558 692 1410 49 409.9 301.6 

EC Puits 16 33 84 289 460 674 1278 1410 20 535.8 409.7 

EC Source 12 49 67 118 307 421 576 577 13 294.1 185.9 

EC souterrain 31 33 75 180 325 556 841 1410 37 416.5 336.0 

EC surface 10 153 200 296 322 557 619 676 10 389.3 165.5 

Fe All 46 0.003 0.004 0.011 0.038 0.371 1.17 13.8 49 0.7 2.393 

Fe Puits 19 0.004 0.006 0.016 0.031 0.366 5.93 13.8 20 1.36 3.651 

Fe Source 13 0.003 0.003 0.004 0.011 0.017 0.05 0.2 13 0.02 0.04 

Fe souterrain 36 0.003 0.004 0.008 0.020 0.118 1.38 13.8 37 0.8 2.703 

Fe surface 10 0.077 0.149 0.231 0.312 0.459 0.57 0.6 10 0.34 0.163 

fluoride All 48 0.014 0.038 0.059 0.090 0.169 0.221 0.974 49 0.13 0.144 

fluoride Puits 19 0.030 0.039 0.050 0.078 0.108 0.193 0.974 20 0.13 0.209 

fluoride Source 13 0.014 0.022 0.048 0.073 0.089 0.134 0.239 13 0.08 0.056 

fluoride souterrain 36 0.014 0.031 0.049 0.079 0.108 0.196 0.974 37 0.11 0.157 

fluoride surface 10 0.113 0.120 0.131 0.175 0.229 0.314 0.392 10 0.2 0.081 

K All 48 1.1 1.49 3.65 7.9 13.0 21.6 64.6 49 10.5 11.02 

K Puits 19 1.2 2.12 3.45 6.9 18.6 25.1 64.6 20 12.5 14.96 

K Source 13 1.1 1.18 1.63 7.4 10.0 12.9 13.0 13 6.74 4.407 

K souterrain 36 1.1 1.4 3.25 5.5 12.0 22.1 64.6 37 9.45 11.57 

K surface 10 4.4 5.7 11.8 12 19.1 28.1 36.9 10 15.1 9.021 

Li All 46 0.001 0.001 0.001 0.001 0.001 0.003 0.009 49 0.001 0.001 

Li Puits 19 0.001 0.001 0.001 0.001 0.001 0.001 0.001 20 0.001 0.000 

Li Source 13 0.001 0.001 0.001 0.001 0.001 0.001 0.003 13 0.001 0.001 

Li souterrain 36 0.001 0.001 0.001 0.001 0.001 0.003 0.009 37 0.001 0.001 

Li surface 10 0.001 0.001 0.001 0.001 0.001 0.001 0.001 10 0.001 0.000 

Mg All 48 0.2 1.0 2.2 4.9 8.7 11.2 18.4 49 5.5 4.2 

Mg Puits 19 0.8 1.1 1.7 2.5 7.5 9.8 15.2 20 4.7 4.0 

Mg Source 13 0.2 0.3 1.3 4.9 6.2 12.9 13.0 13 5.0 4.3 

Mg souterrain 36 0.2 0.9 1.8 5.0 9.0 10.7 15.2 37 5.4 4.1 
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Parameter group nv min p10 p25 p50 p75 p90 max n x Sd 

Mg surface 10 2.2 2.6 3.3 3.6 5.4 6.8 8.2 10 4.2 1.7 

Mn All 46 0.01 0.06 0.10 0.36 1.1 1.6 5.1 49 0.72 0.95 

Mn Puits 19 0.06 0.09 0.16 0.25 0.9 2.8 5.1 20 0.87 1.33 

Mn Source 13 0.04 0.06 0.10 0.51 1.1 1.2 1.3 13 0.57 0.50 

Mn souterrain 36 0.01 0.07 0.10 0.25 0.9 1.5 5.1 37 0.68 1.03 

Mn surface 10 0.01 0.01 0.11 1.01 1.3 1.7 1.7 10 0.85 0.64 

Na All 48 1.5 7.1 11.2 24.7 48.1 60 141 49 32.0 28.0 

Na Puits 19 1.9 4.4 15.8 43.7 59.9 99 141 20 43.9 37.8 

Na Source 13 4.7 6.5 10.8 22.2 40.2 49 52 13 25.7 16.9 

Na souterrain 36 1.9 7.0 9.8 23.4 51.8 64 141 37 34.1 31.1 

Na surface 10 8.0 13.7 24.5 26.4 39.4 49 58 10 29.5 13.5 

Ni All 46 0.001 0.001 0.001 0.004 0.005 0.007 0.019 49 0.004 0.003 

Ni Puits 19 0.001 0.001 0.001 0.003 0.005 0.006 0.019 20 0.004 0.004 

Ni Source 13 0.001 0.001 0.001 0.005 0.006 0.007 0.008 13 0.004 0.002 

Ni souterrain 36 0.001 0.001 0.001 0.004 0.005 0.007 0.019 37 0.004 0.003 

Ni surface 10 0.001 0.001 0.001 0.001 0.004 0.006 0.007 10 0.002 0.002 

nitrate All 48 0.003 0.7 11.1 36.4 81.4 115.5 161.0 49 48.9 45.2 

nitrate Puits 19 0.010 6.9 25.6 51.3 88.4 115.0 161.0 20 57.9 43.4 

nitrate Source 13 12.5 12.6 17.6 75.6 108.0 140.2 141.0 13 70.6 49.3 

nitrate souterrain 36 0.003 1.5 22.1 51.2 99.9 125.1 161.0 37 60.3 45.8 

nitrate surface 10 0.49 0.8 2.1 8.8 21.3 50.6 65.6 10 17.0 20.3 

nitrite All 31 0.023 0.023 0.023 0.09 0.33 0.47 1.26 49 0.20 0.26 

nitrite Puits 11 0.023 0.023 0.075 0.30 0.36 0.55 0.57 20 0.25 0.20 

nitrite Source 8 0.023      0.41 13 0.08 0.14 

nitrite souterrain 22 0.023 0.023 0.023 0.08 0.31 0.45 0.57 37 0.16 0.18 

nitrite surface 9 0.023      1.26 10 0.30 0.39 

PO4sol All 46 0.01 0.01 0.01 0.01 0.01 0.12 1.6 49 0.06 0.24 

PO4sol Puits 19 0.01 0.01 0.01 0.01 0.01 0.01 0.03 20 0.011 0.005 

PO4sol Source 13 0.01 0.01 0.01 0.01 0.01 0.33 1.6 13 0.13 0.45 

PO4sol souterrain 36 0.01 0.01 0.01 0.01 0.01 0.03 1.6 37 0.06 0.27 

PO4sol surface 10 0.01 0.01 0.01 0.05 0.12 0.19 0.2 10 0.07 0.07 

SiO2 All 46 2.5 4.3 6.0 8.1 10.0 11.9 48.5 49 9.9 8.6 

SiO2 Puits 19 2.5 3.7 5.7 7.0 9.4 11.5 13.1 20 7.5 2.8 

SiO2 Source 13 3.8 4.1 5.0 8.5 10.0 11.6 11.9 13 7.8 2.9 

SiO2 souterrain 36 2.5 4.2 5.5 8.4 10.5 13.0 48.5 37 10.3 9.6 

SiO2 surface 10 6.7 6.9 7.4 7.7 9.3 10.1 10.6 10 8.2 1.3 

Sr All 46 0.01 0.018 0.033 0.081 0.11 0.16 0.29 49 0.08 0.06 

Sr Puits 19 0.02 0.019 0.023 0.044 0.09 0.15 0.29 20 0.07 0.07 

Sr Source 13 0.01 0.006 0.031 0.061 0.10 0.12 0.12 13 0.06 0.04 

Sr souterrain 36 0.01 0.018 0.024 0.063 0.10 0.15 0.29 37 0.07 0.06 

Sr surface 10 0.07 0.075 0.081 0.091 0.16 0.16 0.16 10 0.11 0.04 
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Parameter group nv min p10 p25 p50 p75 p90 max n x Sd 

sulfate All 48 0.10 0.60 1.3 2.4 9.3 17.7 21.2 49 5.9 6.7 

sulfate Puits 19 0.41 0.51 0.9 1.9 5.6 16.1 18.3 20 4.9 6.1 

sulfate Source 13 0.10 0.12 1.2 1.9 6.8 11.4 14.8 13 3.9 4.5 

sulfate souterrain 36 0.10 0.44 0.9 1.9 6.8 15.3 21.0 37 5.1 6.1 

sulfate surface 10 1.71 2.12 2.9 6.1 17.8 19.8 21.2 10 9.7 8.0 

TOC All 48 0.03 0.03 0.03 0.55 2.45     8.0  13.20 49 2.2 3.3 

TOC Puits 19 0.03 0.03 0.23 0.60 1.65     3.3  6.80 20 1.3 1.7 

TOC Source 13 0.03 0.03 0.03 0.20 0.80     3.6  13.20 13 1.4 3.6 

TOC souterrain 36 0.03 0.03 0.03 0.50 1.10     2.5  13.20 37 1.2 2.4 

TOC surface 10 0.03 0.27 6.30 7.60 8.50     8.8  8.80 10 6.3 3.3 
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11.7 Classification des types d’eau - Classification of water types 
Tableau 75: Classification des types d’échantillons d’eau selon le pourcentage equivalent de cation 
principal suivi d’anion principal. Seulement les ions >= 20 eq % sont listés, “*” correspond aux ions 
avec plus de 50 eq% en somme de cation et d’anion - Classification of water types of samples 
according to the equivalent percentage of main cations followed by main anions. Only ions >= 20 eq.% 
are listed, “*” denotes ions with more than 50 eq.% in sum of cations or sum of anions. 

Water type Numer of 

samples in water 

type class 

Remarks 

"Ca-Na-Cl-SO4-HCO3" 1  

"Ca-Na-HCO3-Cl" 1  

"Ca-Na-HCO3*" 2  

"Ca-Na-HCO3*-Cl" 2  

"Ca-NH4-Na-HCO3*" 1  

"Ca*-Mg-HCO3*" 2  

"Fe*-HCO3*" 1  

"Mg*-Na-NO3*-HCO3" 1  

"Na-Ca-HCO3-Cl" 2  

"Na-Ca-HCO3*-Cl" 5 4 surface, 126, 127, 116, 128 

"Na-Ca-NO3-HCO3-Cl" 1  

"Na-Ca-NO3*-Cl-HCO3" 1  

"Na-Mg-Ca-Cl-NO3" 1  

"Na-Mg-Ca-NO3-Cl" 1  

"Na-Mg-NO3-Cl" 3  

"Na-Mg-NO3-Cl-HCO3" 1  

"Na-Mg-NO3*-Cl-HCO3" 1  

"Na-NH4-HCO3-Cl" 2  

"Na-NH4-HCO3-Cl-NO3" 1  

"Na-NO3*-Cl" 1  

"Na*-Ca-NO3*-Cl" 1  

"Na*-Cl-NO3" 2  

"Na*-Cl*-NO3" 1  

"Na*-NH4-Cl-NO3" 1  

"Na*-NH4-Cl*-NO3-HCO3" 1  

"Na*-NO3-Cl" 2  

"Na*-NO3*-Cl" 6 groundwater, 136, 105, 103, 110, 232, 141 

"NH4*-Na-HCO3*-Cl" 1 groundwater, 107 
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11.8 Rapport – Atelier de Presentations des Resultats EPESS, Juin 2013 
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11.9 Discussion en Groupe Thematique Chercheurs 

 

 



EPESS        Annexe 

11.9-78/341  INS-BGR (2013) 

 

 

 



EPESS        Annexe 

INS-BGR (2013)  11.9-79/341 

 

 



EPESS        Annexe 

11.10-80/341  INS-BGR (2013) 

11.10 Equipe technique EPESS 

REPUBLIQUE DU CAMEROUN 

Paix- Travail- Patrie 

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

 

REPUBLIC OF CAMEROON 

Peace- Work- Fatherland 

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

INSTITUT NATIONAL DE LA STATISTIQUE 

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

NATIONAL INSTITUTE  OF STATISTICS 

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

ETUDE PILOTE SUR LA POLLUTION DES EAUX DE SURFACE ET 
SOUTERRAINES A YAOUNDE ET SON IMPACT SUR LA SANTE DES 

POPULATIONS RIVERAINES 

ENQUETE MENAGES RIVERAINS 

 

EQUIPE TECHNIQUE INS 

Coordination générale 

1. Joseph TEDOU 

2. Guy SHE ETOUNDI 

3. Paul Roger LIBITE 

 

Coordination Technique  

Marie Antoinette FOMO 

 

Supervision d’enquête  

1. Félicien FOMEKONG 

2. Pierre SOKHADJIE SONGO 

3. Romain WWounang SONFACK 

4. Bruno Magloire KAMGHO PEZANO 

5. Perrier Camelle FOUELEFACK 

  



EPESS        Annexe 

INS-BGR (2013)  11.10-81/341 

Analyse des données 

1. Paul Roger LIBITE 

2. Samuel KELODJOUE 

3. Marie Antoinette FOMO 

4. Félicien FOMEKONG 

5. Pierre SOHKADJIE SONGO 

6. Irène EVINA MBO 

7. Perrier Carmelle FOUELEFACK  

Enquêteurs : Volet quantitatif 

1. Jacques FOKOUE  

2. Guy Narcisse TSAGUE  

3. Epiphanie NYABEYEU  

4. Emmanuel ZOA OLOA  

5. Elvis Bob KENNET T.  

6. Annie Stephanie NANA  

7. NGO UM 

8. Sidiki ABOUBAKARY  

9. Pierre NBENDAH  

10. Yannick M. EFFOUDOU  

11. Charles SATEUR NGANKAM 

12. Yves NTSAMA BIDJO  

13. Ludovic FOFACK  

14. Raphaèl MINTONG  

15. Marlyse OLANGANA MEYOMBO  

Enquêteurs : Volet qualitatif 

1. Aline BOCK MANJIA 

2. Abel MOUNTAPMBEME FEHOU 



EPESS        Annexe 

11.10-82/341  INS-BGR (2013) 

3. Moïse TAMEKEM NGOUTSOP 

Superviseur de saisie, exploitation et traitement des données 

1. Guy NDEFFO 

2. Léandre Foster NGOGANG WANDJI  

3. Aristide YOUMI NGUENDJIO  

Agents de saisie des données 

1. Bertrand AKAMBA MBEMBE  

2. Sandrine CHIMI NGUETCHOUANG 

3. Vanis Elvire DEMANOU 

4. Eunice Dorcas KEMBOU 

5. Laurel Stève TSANANG 

6. Atanase YENE  

7. Véronique YOUTA 

Chauffeur 

1. Nguy Noël NONO 

2. Bertrand TATSINGOUM 

  



EPESS        Annexe 

INS-BGR (2013)  11.11-83/341 

11.11 Equipe volet experimental et analytique 

Coordination générale 

Dr. Robert Kringel 

Dr. Markus Toloczyki 

Dr. Dirk Kuester 

Equipe du projet 

Stephanie Bellenberg 

Dr. Andrea Rechenburg (IHPH, Uni Bonn) 

Dr. Robert Kringel 

Dr. Markus Toloczyki 

Marie Antoinette Fomo (INS) 

Analyse des données isotopiques 

Dr. Dorice Kuitcha Kengni (IRGM, Yaounde) 

Analyse des données microbiologiques 

Dr. Andrea Rechenburg (IHPH, Uni Bonn) 

Analyse des données chimiques 

Dr. Robert Kringel 

Cartographie et formation SIG 

Stephanie Bellenberg 

Dr. Markus Toloczyki 

Base des données SIG 

Stephanie Bellenberg 

Dr. Robert Kringel 

Leandre Foster Ngogang Wandji (INS) 

  



EPESS        Annexe 

11.11-84/341  INS-BGR (2013) 

Supervision Laboratoire 

Dr. Andrea Rechenburg (IHPH, Uni Bonn) 

Anna Degtjarev 

Adolf Fronius (LBEG, Hannover) 

Dr. Ives Magloire Kengne Noumsi (WWRU, Université Yaoundé 1) 

Analyse Laboratoire 

Anna Degtjarev 

Wolfgang Glatte 

Fred Flohr 

Marina Linnenschmidt 

Adolf Fronius (LBEG, Hannover) 

Jürgen Rausch, Dr. Paul Königer 

Supervision sécurité laboratoire et formation microbiologique 

Dr. Andrea Rechenburg (IHPH, Uni Bonn) 

Travailleurs au laboratoire microbiologique 

Valerie Djumyon Wafo 

Anna Pulcherie Ayo 

Ghislaine Madjiki Adjio 

Supervision terrain et formation 

Dr. Robert Kringel 

Agents d’èchantillonage sur le terrain 

Wilfried Arsene Letah 

Annie Stephanie Nana 

Christian Wanda 

Pierre Nbendah 

Agent de saisie des données terrain 

Zocpe Elisabeth 



EPESS        Annexe 

INS-BGR (2013)  11.11-85/341 

Chauffeur 

Nguy Noël Nono 

Bertrand Tatsingoum (INS) 

Traduction des parties écrites en anglais ou allemand en francais 

France Albero 

Annie Stephanie Nana 

Graphisme, page du titre et impression 

Ulrich Gersdorf 

Franziska Holst 

Dr. Robert Kringel 

Stephanie Bellenberg 

Karl Heinz Thielke 

Administration 

Ulrike Fabel-Schulz 


