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ABSTRACT 
 
The Luiz Rau stream is one of the main tributaries of the lower reaches of the Sinos River 

basin and receives a large part of the city's domestic waste, being recognized by its typical 

odor and its dark coloration. Thus, the objective of the study was to evaluate the water 

quality of this water resource. For this, physical-chemical and microbiological analyzes of 

water were carried out, and to better support these results, the Rapid Habitat Assessment 

Protocol (RAP) was applied at the same sampling site. The results showed values of 

coliforms, BOD and OD above the limits established by current legislation. A high caffeine 

value was also identified in the collected sample, which characterizes the presence of 

domestic discharge in the water. The RAP revealed the presence of anthropic interference 

at the site, corroborating with the results obtained in the quantitative analysis of the 

sample. However, other studies are necessary to better evaluate the water quality of this 

stream. 
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Introduction 
 

 The populational growth associated with the 

intensification of anthropogenic activities end up 

generating impacts on the water systems, such as 

a greater demand for water for the public supply 

and an increase of pollutant loads due to the 

launching of these in the aquatic biota (MERLO et 

al., 2011).  

The Sinos River Basin, located in the eastern 

region of the State of Rio Grande do Sul, has an 

area of 3,800 km² in which there are 32 

municipalities with approximately 1.3 million 

inhabitants (PETRY et al., 2016). The most important 

economic activities in this basin are linked to the 

leather-footwear segment, which accounts for 40% 

of the Brazilian production of this sector, as well as 

the chemical, textile and metallurgical industries 

(FEPAM, 2016). The main river of the basin is the 

Sinos River, which has as one of the main tributaries 

in its lower section the Luiz Rau stream, located in 

the municipality of Novo Hamburgo, which, over its 

14 km long receives intensive domestic and 

industrial sewage, being called "Black stream" due 

to the coloration of its water (PMNH, 2016).  

The quality of water resources can be assessed 

by means of quantitative measures, such as 

physicochemical and biochemical determinations 

(biochemical oxygen demand (BOD), series of 

solids, phosphorus, nitrogen and others) (ARAUJO 

et al., 2010; TAVARES et al., 2018). These 

microbiological and physicochemical parameters 

determine the potability characteristics required for 

water to be favorable to human consumption 

(SANTOS and MOHR, 2013). However, the diversity 

of substances present in water, ends up making the 

analysis of water resources complex (NUNES et al., 

2011; GABRIEL et al., 2016), once the identification 

of individual pollutants does not consider the 

additive, synergistic or antagonistic effects of their 

combinations in the environment (MERLO et al., 

2011). 
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Thus, the assessment of habitat diversity provides 

data on the levels of anthropogenic impacts in 

stretches of river basins (GALDEAN et al., 2000), 

consolidating itself as an important instrument in 

environmental monitoring programs (CALLISTO et 

al., 2001a). Studies of rapid assessment of habitat 

quality have been developed aiming at a general 

and qualitative description of the various attributes 

of habitats that are punctuated along an optimum 

to bad gradient (CALLISTO et al., 2001b).   

In this context, the objective of this study was to 

evaluate the water quality of the Luiz Rau stream 

by analyzing physicochemical and microbiological 

parameters and applying the Rapid Assessment 

Protocol (RAP). 

In this context, the objective of the study was to 

evaluate the water quality of the Luiz Rau stream 

by analyzing physicochemical and microbiological 

parameters and applying the Rapid Assessment 

Protocol (RAP). 

Material and Methods 
 

Single samples of water were collected in Luiz 

Rau stream (29 ° 40 '53.27 "S and 51 ° 07' 49.13" W) 

in October 2016 (Figure 1). The samples were 

transported under refrigeration (4ºC) to the 

laboratories of the Analytical Center and 

Toxicological Analysis of the University Feevale 

where they were later processed.  

The following physicochemical parameters 

were analyzed according to the Standard Methods 

for the Examination of Water and Wastewater 

(APHA, 1998): BOD, Oxygen dissolved (OD), pH, 

turbidity and conductivity. For the microbiological 

evaluation, the Commercial Kit Colilert® was used 

and the quantification of caffeine was according 

to Linden et al. (2015).   

To complement the aforementioned 

assessment of the sampling site, the Rapid 

Assessment Protocol for Habitat Diversity was also 

applied, according to Callisto et al. (2002), with 

modifications made at the time of evaluation. 
 

 

 

 

 

 

 

 

 

Figure 1: Location of sampling. 

 
Source: Authors, 2016. 

 

Results 
 

The values of physicochemical and 

microbiological parameters are expressed in Table 

1. The results of the physicochemical and 

microbiological parameters analyzed 

demonstrated that BOD, OD and fecal coliforms 

were above the limits established by the current 

legislation for Class III waters (National Council for 

the Environment - CONAMA 357/2005). 

The rainfall data in the Porto Alegre region 

during the month of October are demonstrated in 

the Figure 2, it was obtained from the National 

Institute of Meteorology (INMET). Only on day 27 

(day of collection) there was an increase in the 

amount of rain, not giving time to dilute the sample, 

which may justify the high number of coliforms 

detected. 

The Rapid Assessment Protocol evidenced the 

presence of oiliness, odor and turbid appearance 

of the water, the depth of the stream was 

approximately of 30 centimeters, presenting rocks 

and sand in the bottom. The banks were modified 

to obtain a channeling in most part of the water 

course. 

 

 
 

 

 

 

 

Table 1: Psysicochemical and microbiological parameters evaluated 

Parameter Value            CONAMA 357/ 2005 Class III 

BOD 30 (mg O2/L) 0 - 10 mg O2/L 

OD 0,08 (mg/L) ≥4 mg/L 

pH 8,14 6,0 a 9,0 

Turbidity 24,8 (NTU) 0 - 100 NTU 

                                                    Conductivity 373 (µS/cm)  

Caffeine 166,2 (ng/L) / 

Thermotolerant coliforms 24,2 X106 MPN/100 mL 200 MPN/100 mL 
    Source: Authors, 2016 

 
. 

 
Fonte: Autor 
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Figure 2: Rain accumulated at the Porto Alegre station. 

 

Source: INMET. 

 

Discussion 

 
The results obtained demonstrated that the 

physicochemical parameters analyzed showed a 

possible impact generated by anthropic action, 

but they are not enough when analyzed alone to 

characterize the real water body quality profile, 

since they do not provide data on the interaction 

of contaminants and the environment and their 

effects. 

The values of BOD and OD were according to 

another work carried out in the Sinos River Basin by 

Blume et al. (2010), in which the BOD values 

increased according to the population density, 

and higher values are found in regions where there 

is greater deposition of effluents, or while OD 

decreased, as found in the present study. Scalon et 

al. (2013) also discovered values above that 

allowed in the middle and lower part of the basin, 

indicating a high concentration of organic matter, 

with a decrease in the quality of the water 

captured for consumption in the region in recent 

years. 

Along with the physicochemical analysis, 

coliform analysis can help to indicate fecal 

contamination due to effluent discharge and high 

population density in the studied region. The 

presence of high concentrations of coliforms 

evidences the discharge of domestic sewage and 

human activities as main source of contamination, 

also found in works of Steffens and collaborators 

(2015), being observed mainly higher 

concentrations in rainy periods being easily carried 

through the stream. The microbiological analysis 

determined coliform concentrations above the 

limits allowed by CONAMA Resolution 357/2005. 

Thermotolerant coliforms indicate contamination 

both by humans, through domestic effluents, as 

well as by warm-blooded animals (BLUME et al., 

2010).   

Caffeine has been studied as a parameter for 

the evaluation of human contamination in water 

due to its presence in various beverages and foods 

being consumed, theoretically, exclusively by 

humans. Its determination is possible due to its 

stability in environmental conditions (VERENITCH 

and MAZUMDER, 2008).    

The concentration of caffeine found in the Luiz 

Rau stream was 166.2 ng / L, which suggests the 

contamination of the water by human sanitary 

sewage. This result differs from previous studies in 

different regions of the Sinos River, which found 

lower concentrations of caffeine (LINDEN et al., 

2015). Therefore, the determination of this 

parameter along with the determination of total 

and thermotolerant coliforms helps to identify the 

possible sources of contamination of the stream. 

The Rapid Assessment Protocol (RAP) is used to 

carry out a qualitative visual analysis of a given 

environment aiming at the impact presented at the 

site. According to the score proposed by Callisto et 

al (2002) a range between 0 and 40 points is 

characteristic of an impacted environment and, 

therefore, the Luiz Rau stream fits in this range, since 

it obtained a total of 34 points, which is the effect 

of actions, mostly anthropic, that have hampered 

the conservation status of the natural habitat.  

The parameters analyzed in relation to the water 

of the Luiz Rau stream presented results of presence 

of oiliness, odor and turbid appearance of the 

water, results of the impacts caused by humans 

through the occupation of the soil, and mainly by 

the disposal of domestic effluents (SOUZA et al., 

2014). the moment of the analysis, no household 

waste deposited in the stream was evidenced, with 

only sanitary sewage disposal resulting in the 

contamination of the Luiz Rau stream.  

The conductivity is a parameter that indicates 

the concentration of ions in the water (ZHANG et 

al., 2012), that is, the water's capacity to conduct 

electric current (SILVA et al., 2008). The value found 

in this study is within the limits established by Ayers 

and Westcot (1985), which describes a problem-

free environment for irrigation purposes.  

Rubio and his collaborators (2015) carried out 

the integrated evaluation of streams along the 

Sinos River basin and in one of the analyzed points 

(Schmidt) the value of turbidity found was close to 

that of the present study. In situations where the 

turbidity is high, and the water volume is low, there 

may be an increase in organic matter, coliforms 

and pollutants (CUNHA et al., 2013). 

 

Conclusions 
 

Based on the results obtained it is observed that 

some parameters analyzed are above the limits 

established by CONAMA (Resolution 357/2005) for 

class 3 waters, therefore considering these results, 

the Luiz Rau stream can be classified in class 4 of 

the same resolution (for navigation and 

landscaping). The protocol for the rapid evaluation 

of habitat diversity carried out at the site 

corroborates with the physico-chemical and 

microbiological analysis, revealing the effects of 

anthropic actions. However, it is necessary to carry 
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out other studies with more refined parameters 

(such as metals) to better evaluate the water 

quality of the Luiz Rau stream. 
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