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The Poncia is a 1,600-meter-long stream between its source area and its confluence with the Orneau River, which is a tributary of the Sambre River (therefore sub-tributary of the Meuse River) (Fig. 1). The entire course of Poncia is located in the district of Grand-Manil at Gembloux city, in the Namur province, in Belgium. According to the elders, until the mid-1960s, the water quality of the Poncia was excellent, as it was possible to fish for crayfish and now they consider the water degraded and no longer catch crayfish. Crayfish is known to be an indicator of the water quality of a river. [START_REF] Trouilhé | Etude biotique et abiotique de l'habitat préférentiel de l'écrevisse à pattes blanches (Austropotamobius pallipes) dans l'ouest de la France. Implications pour sa gestion et sa conservation[END_REF][START_REF] Collas | La situation des écrevisses en France. Résultats des enquêtes nationales réalisées entre 1977 et 2006 par le conseil supérieur de la pêche[END_REF][START_REF] Pârvulescu | The assessment of the habitat and water quality requirements of the stone crayfish (Austropotamobius torrentium) and noble crayfish (Astacus astacus) species in the rivers from the Anina Mountains (SW Romania)[END_REF] In the years 2010, the Plan Communal de Développement de la Nature (PCDN, Communal Plan for the Development of Nature) envisaged the rehabilitation of the Poncia. To this end, as part of its activities, the PCDN wished to initiate a collaboration with the Ecole Industrielle et Commerciale de la Ville de Namur (EICVN, Industrial and Commercial School of the City of Namur) in order to carry out long-term (at least one year) and regular (monthly) water analyzes. For this purpose, three sampling points (Fig. 2) were determined. Sampling point 1 (50°33' 26" N ; 4°40' 06" E) is located at the source of the Poncia stream. Sampling point 2 (50°33' 30" N ; 4°40' 24" E) is located in a cow grazing area. Sampling point 3 (50°33' 21" N ; 4°41' 00" E) is located at the end of a highly urbanized area and in this part most of its course is underground (this can be important for stream metabolism if it affects air exchange, hyporheic exchange and photosynthesis), and it is near point 3 that it emerges from the ground before reaching the Orneau a few meters further on. Each point has its importance, the first serves as a reference point, the second takes into account the agricultural pollution linked to cattle and, to a lesser extent, to the surrounding agricultural context. The last point should be considered as representing the pollution of human origin via wastewater discharges and other waste deposits directly into the watercourse. Eight parameters were monitored over 20 months. The study measured physical parameters such as temperature, electrical conductivity and dissolved oxygen concentration of the water at all three points, as well as the pH, the ammonium ion concentration, the nitrite and nitrate ions concentration and the phosphate ion concentration as chemical parameters. Table 1 shows the analysis of the results achieved during this study.

Over almost two years of analyses of the Poncia's water, several steps were taken. One of the first difficulties was related to the analyses themselves. The analyses by laboratory techniques took a considerable amount of time (and must be carried out quickly because the water is not stable over time) and, despite more precise results, did not cover a sufficient number of parameters (as some analyses needed to be carry out on site). Therefore, it was decided to carry out these analyses by colorimetric tests, thus allowing an important saving of time and having the advantage of being able to cover the entirety of the parameters wished by the partner. For reasons of simplicity and budget, it was decided to carry out the analyses via ready-to-use colorimetric kits of the Sera brand, which are normally intended for aquarium water analyses, the precision having been judged sufficient for the purpose of this study, after being compared to standard methods (just after the start of this work).

A high water temperature is favorable for the development of bacteria, parasites and microbial germs [START_REF] Ouellet | Frequency analysis as a tool for assessing adverse conditions during a massive fish kill in the St. Lawrence River, Canada[END_REF][START_REF] Kopylov | Influence of anomalous high water temperatures on the development of the plankton community in the Middle Volga reservoirs in summer 2010[END_REF], but also a decrease of the oxygen content [START_REF] Bhateria | Water quality assessment of lake water: a review[END_REF]. In this study, the temperature follows the rhythm of the seasons, between 7 and 20 °C, with a minimum at 1 °C. The fact that the temperature of point 2 is always two degrees higher in summer than the other two points is due to the fact that point 2 is located in full sunlight in a field (Fig. 2).

The measurement of the electrical conductivity, which is easy, gives an idea of the salinity of the water, as it depends on the concentration of conductive dissolved salts and this is especially useful for monitoring the same water over time, like our case. [START_REF]Memento Technique de l[END_REF][START_REF] Anhwange | Impact assessment of human activities and seasonal variation on River Benue, within Makurdi Metropolis[END_REF] The increase in electrical conductivity with temperature is related to the concentration of salts in the water [START_REF] Ouali Lalami | Pollution des eaux de surface de la ville de Fès au Maroc: typologie, origine et conséquences[END_REF][START_REF] Mitryasova | Correlation interaction between electrical conductivity and nitrate content in natural waters of small rivers[END_REF] and this is also the case of the Poncia. Point 3 always has a higher electrical conductivity that indicates a high pollution due to human activities. The fact that the values in point 2 are lower than those in point 1 can be explained by a strong presence of algae in the creek, algae that can consume part of the ions to grow. In the point of view of the conductivity, the Poncia's water has to be considered as having an accentuated medium to important mineralization [START_REF] Dorbeau | Quelques données sur l'analyse de l'eau[END_REF] with values between 489 and 789 µS/cm. The dissolved oxygen concentration is one of the most important water quality parameters for aquatic life with the pH. [START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF] Since the values range between 4 and 6 mg/L, the water of this stream can be considered to be with good quality, even if the solubility is less than 10 mg/L at the considered temperatures. [START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF] Point 1 is the most oxygenated and point 3 the lowest. It is to be noted that this analysis is rather difficult to carry out.

The pH values of the Poncia's water is rather stable all the time of this study, with values being between 7.1 and 7.7 for point 1 and 2 and between 6.8 and 7.3 for point 3. It is quite clear that pollution of human origin has a great importance on the pH, by acidifying the water. This trend was observed throughout the analyses. No explanation has been found for this lowering of the pH, because normally detergent and soap increase the pH.

The presence of large amounts of ammonia nitrogen usually indicates recent contamination by decaying organic matter. This ammoniacal nitrogen is transformed by the passage of water through the soil and under the influence of certain bacteria into nitrous nitrogen, and then into nitric nitrogen. [START_REF]Memento Technique de l[END_REF][START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF] But under anaerobic conditions, nitrates can be transformed into ammonia or ammonium. [START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF] As the concentration of ammonium ion is really lower than the value of 0.1 mg/L [START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF], a value retained as a problem, because the values are between 0 and 0.03 mg/L, this point will not be a problem for a future rehabilitation. Point 2, with the cows, have the highest concentration, indicating small pollution from agricultural origin.

As mentioned above, nitrite ions result of ammonia oxidation [START_REF]Memento Technique de l[END_REF][START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF][START_REF] Eddy | Nitrite and freshwater fish[END_REF] but also from reduction of nitrate [START_REF] Eddy | Nitrite and freshwater fish[END_REF]. Nitrite is toxic for fish. [START_REF] Eddy | Nitrite and freshwater fish[END_REF] Nitrite levels above 1 mg/L are suspect. [START_REF] Dorbeau | Quelques données sur l'analyse de l'eau[END_REF] Point 1 contains no nitrite, except twice at 0.12 and 0.25 mg/L in the first fall and once in April respectively, while point 2 has some at the beginning of this study (around 0.3 mg/L) and then no more. Point 3 is the most polluted with concentrations varying between 0.3 up to 1.5 mg/L.

Agriculture is the main emission source of nitrates, but this pollution can also come from mineral nitrogen fertilizers, livestock effluents, domestic or industrial wastewater and of course from the mineralization of organic nitrogen. [START_REF]Memento Technique de l[END_REF][START_REF] De | 02. Qualité physicochimique et chimique des eaux de surface: cadre général[END_REF][START_REF] Eddy | Nitrite and freshwater fish[END_REF][START_REF] Nestler | Isotopes for improved management of nitrate pollution in aqueous resources: review of surface water field studies[END_REF] In Europe, water is considered polluted if nitrate ion concentration levels exceed 50 mg/L [START_REF] Nestler | Isotopes for improved management of nitrate pollution in aqueous resources: review of surface water field studies[END_REF][START_REF] Kapoor | Nitrate removal from drinking water[END_REF], but it is normally below 2 mg/L for groundwater under natural grasslands in temperate regions [START_REF] Fernando | Non-agricultural sources of groundwater nitrate: a review and case study[END_REF] and below 22 mg/L for surface waters [START_REF] Kapoor | Nitrate removal from drinking water[END_REF]. In the Poncia stream, regarding this ion, point 1 contains up to 24 mg/L at the very beginning of those analyses and then none. The concentrations of this nitrate decrease between 39 and 10 mg/L in the first eight months at point 2 and later become nil. And finally, point 3 is the most polluted, as these levels vary from 10 to 75 mg/L, without ever becoming zero. By analyzing the values of nitrite and nitrate ions, it is clear that human activity has a strong influence on the nitrogen pollution of this stream.

Phosphate pollution in water comes from agricultural runoff, domestic and industrial wastewater. [START_REF] Jyothi | Phosphate pollution control in waste waters using new bio-sorbents[END_REF] This pollution leads to the eutrophication of lakes and thus to the depletion of dissolved oxygen levels. [START_REF] Jyothi | Phosphate pollution control in waste waters using new bio-sorbents[END_REF] A concentration of 0.1 mg/L of phosphate ions is advisable for surface waters in the USA. [START_REF] Awomeso | Studies on the pollution of water body by textile industry effluents in Lagos, Nigeria[END_REF] According to the results, point 3 is more polluted than point 2, which has higher values than point 1. Indeed, the values of point 1 are around 0.25 mg/L with a minimum at 0 and a maximum at 1.25 mg/L. Point 2 is around 0.5 mg/L, with 0.25 and 2 mg/L as extremum. Point 3 is always above 0.50 mg/L with 3 mg/L as maximum value. The three maxima were recorded on the same day.

In conclusion, it is clear that the pollution of agricultural origin (mainly due to cattle), measured at point 2, is relatively limited and has a low impact (except for the ammonium ion). This is not the case for the pollution of human origin (point 3) which has a strong impact on the pH, the quantity of dissolved ions, of nitrite ions, of nitrate ions and of phosphate ions, leading to a strong decrease in the dissolved oxygen content, which makes aquatic life difficult. Moreover, it is still possible to observe gammarids (Gammarus pulex, L., 1758) and odonate larvae, notably Damselflies (Zygoptera, Selys, 1854), at point 2 whereas this is no longer the case at point 3.

Thanks to these analyses, it is now possible to know in which areas to propose remedial measures.
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 1 Figure 1. Location of the study area.

Figure 2 .

 2 Figure 2. Situation of sampling points.
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