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INTRODUCTION 

Brazilian mollusk aquaculture is concentrated mainly in the State of Santa Catarina, where 95% of the 

national production is generated. This state produces approximately 15,000 tons/year, 73% of that 

amount comes from the Santa Catarina Island Bay (SCI Bay). This bay present a water surface of 430 

km2 and receives the water drained from watersheds of mixed land uses with vast areas of forested 

land interspersed by densely populated areas (global drainage area of 1,875 km2). The Community 

Guide to the Principles of Good Practice for the Microbiological Monitoring of Bivalve Mollusk 

Harvesting Areas is the European document that gives recommendations for the assessment of the risk 

of contamination with bacterial and viral pathogens, according to Regulation (EC) No. 854/2004. The 

recommendations involve the evaluation of the sources and potential impact of faecal contamination in 

the vicinity of production areas. A research project has been applying similar methodology in Santa 

Catarina State, specifically in the SCI Bay and part of the results is presented here. 

 

AIMS 

This study aims to determine the total faecal coliform loads per second (TFCLs) of the watersheds (Wn) 

which streams flow into the SCI Bay and to point out the main faecal pollution sources. 

 

METHODS 

The investigation is based in three steps: monitoring of fecal coliforms levels in the waters from the 

largest watersheds that drains in the SCI Bay; flow measurements of the largest rivers and streams; 

computation of TFCLs based on the regionalization of the watersheds for water flow. The drainage area 

was divided in 47 watersheds (Figure 1). All of them are in the same climate zone and have the same 

kind of soil and vegetal land cover. However they vary in size (ranging from 743 km2 to 0.35 km2) and in 

land use (8% of the total area corresponds to urbanized area). From August 2012 to April 2013, water 

samples were collected on a fortnightly basis near the watersheds outfall. The samples were analyzed 

for faecal coliform levels. Flow measurements were performed using different methods, depending on 

the size of the stream flow. The river which drained the largest volume was continually monitored for 

water flow. Additionally, 26 rivers and streams had their flows measured three times, during low rain 

period. Finally, the obtained water flows were used for the regionalization of the remaining watersheds. 

Multiplying the average coliform level results by the water flow rates inferred, the TFCLs for each 

watershed was computed. In areas of dense urban occupation, the sewer system plans were consulted 

to identify the existence of sewage collection and treatment system. 

 

RESULTS 

The global TFCLs obtained for SCI Bay was 1.73x1010 MPN.s-1. The watersheds W5 and W21 together 

contribute with 59% of overall fresh water input to the SCI Bay, but just 10% of the TFCLs, while 

watersheds W10, W15, W17 and W38 together contribute with 12% of fresh water input and 49% of the 

TFCLs. Moreover, W17 alone is responsible for 24% of the TFCLs. The results show that, in general, the 



most important faecal contributions are in the central area of the bay. These areas coincide with the 

areas of largest population density (Figure 1). 

 

Figure 1- SCI Bay with its watersheds outfalls and production areas. 

 

Watersheds water flow and TFCLs: Based on the maps from the company responsible for the operation 

of sewer systems, the densely occupied watersheds (>4,000 hab.km-2) were divided in two groups: 

those with less than 70% and with more than 70% of sewer system coverage (Figure 1). Surprisingly, the 

average TFCLs per habitant in of both groups were similar, with values of 5.31x105 MPN.100mL-1 for the 

former and 1.75x106 MPN.100mL-1 for the latter. These results indicate that the sewer systems in place 



have limited efficiency. This result is important and further investigations are required to confirm such 

evidence (Table 1). 

 

Table 1: Watersheds water flow and TFCLs. 



CONCLUSIONS 

Watersheds in the central area of the SCI Bay are the most important source of faecal pollution. This 

central area shows high TFLCs even though sewer treatments systems are in place. To understand the 

dispersion of the faecal pollution arising from the central area of the SCI Bay and its influence on the 

mollusk production areas, the data presented here should be assessed using hydrodynamic modeling. 

Further evaluation should be addressed in order to understand the reasons for high levels of faecal 

coliforms in watersheds covered with almost 100% of sewer system. 


