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Highlights 
• The pollutant loads monitored occurred mostly during stormwater events. 
• More than 1 ton of TS per ha could be discharged in a single flood event at Vicente Pires 

Stream. 

Introduction 
Urban stormwater are recognized as source of a wide range of pollutants (Haft et al, 2017) including 
particulate and dissolved substances, accumulated due to land use occupation in specific concentrations and 
distributions (Lee et al., 2002), that are washed off to receiving water bodies by runoff (Göbel et al., 2007). 
This pollution can cause eutrophication and silting, the loads are quite often underestimated, they constitute 
a significant fraction of the load of pollution in a river (Candela et al, 2009), mainly during flood events. 
 
The diffuse pollution is difficult to evaluate because it is influenced by climatic conditions, the involvement 
of a wide range of physical and chemical parameters, the necessity to obtain results during flood events in 
different locations and field campaign costs. Thus, it is important to build model frameworks that can 
simulate and predict the environmental impacts of pollution in order to develop countermeasures (Saloranta 
et al. 2003). 
 
This research aims to analyse the differences between the pollutant load discharges on flood and drought 
events into the Vicente Pires Stream to improve understanding on diffuse pollution behaviour in the region.  
 

Methodology 
Vicente Pires Stream has 90km² of drainage area, comprising about 350,000 population (PDAD, 2018), and it 
is a branch of Riacho Fundo Stream, the major tributary of Paranoá Lake, which has been used for water 
supply since 2017. 
 
Eleven events were selected, 6 occurred during the rainy season and 5 during the drought season. To collect 
the water samples an automatic sampler (ISCO 6400) were utilized and a pressure transducer level logger 
was installed to measure the level variation of the river and, with a rating curve, to estimate the flow rates. 
The time interval between water samplings during flood event was set to ten minutes and, to one hour during 
the drought period. The number of samples varied from 9 to 24. The samples were analysed in the Laboratory 
of Environmental Sanitation of University of Brasilia, where concentration of organic matter (COD), nutrients, 
such as nitrite, nitrate, ammonia, total phosphorus, reactive phosphorus, and sediments, as total solids, 
suspended solids and dissolved solids, were quantified. Standard Methods (APHA et al., 2017) was used as 
reference for analysis. 
 
The loads were calculated based on flow (Q), concentration (C) and time interval(∆t) of the stormwater 
events (Equation 1). 
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Results and discussion 

Figure 1 shows the pollutant loads estimated for the monitored period, February – 2018 to January – 2020 
for each pollutant. Loads generated the during three months the drought period of 2019 was 61,63 kg/ha of 
solids dissolved and suspended at the water and the load carried by two single events occurred in February 
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of 2018 and 2019 amounted 2005,78 kg/ha of SS. In only one flood with 70 m³/s peak flow, 1 ton/ha was 
carried by the stream.  
 

 
Figure 1. Pollutants loads monitored at Vicente Pires streams. 

 
The organic matter load is also significant, with an estimated load of 400 kg/ha of COD, bringing also concern 
about dissolved oxygen.  
However, although difficult to see in the Figure due to the scale, only nitrogen load was comparatively high 
during drought period, probably related to irregular sewage releases, from neighbourhoods without public 
sewage collection systems. 

Conclusions and future work 

The monitoring results indicated that flood event loads are a significant contribution to the total pollutant 
loads conveyed by the Vicente Pires Stream. The local water resources agency estimates the yearly loads 
based on monthly measurements. 
The diffuse pollution discharged to the Paranoá Lake is causing impacts on eutrophication and siltation. It is 
recommended that theses pollutant loads should not reach urban rivers in large quantities, therefore 
containment measures near the sources, using sustainable urban drainage measures or with structural 
solutions, such as retention ponds, are urgent.  
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