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Abstract
This study aims to determine concentrations and characterize trace metals distribution in an affluent of Furnas reservoir, 
Alfenas-MG. Water and sediment samples were taken monthly, 2010/10-2011/07 in five sites of Córrego do Pântano 
for subsequent determination of Pb, Cd and Zn levels by chemical analysis. The stream studied is in disagreement with 
Brazilian legislation for Class II water bodies (CONAMA 357). The highlights are the unsuitable concentrations of Pb 
for human consumption, according to Ministry of Health 2914 decree, providing risk for population.

Keywords: lead, cadmium, zinc, river water, human consumption.

Contaminação de um afluente do Reservatório de Furnas por metais traço

Resumo
Este trabalho objetiva determinar as concentrações e caracterizar a distribuição de metais traço em um afluente do 
Reservatório de Furnas, em Alfenas-MG. Foram coletadas amostras de água e sedimento de Outubro de 2010 a Julho 
de 2011 em cinco pontos do Córrego do Pântano para posterior determinação dos níveis de Cd, Pb e Zn através da 
análise química. O córrego estudado encontra-se em desacordo com a legislação brasileira para corpos de água Classe 
II (CONAMA 357). Destacam-se as concentrações de Pb inadequadas para consumo humano, conforme a portaria n° 
2914 do Ministério da Saúde, oferecendo risco à população.

Palavras-chave: chumbo, cádmio, zinco, afluente, consumo humano.

1. Introduction

Human activities and uncontrolled population growth are 
responsible for serious environmental pollution problems, 
for example, the release of domestic and industrial effluents 
in aquatic environments (Campanha et al., 2010). The 
increasing industrial development releases a variety of 
xenobiotics into the environment that cause damage to 
plant and animal life.

In addition to the effluents, Bollmann and Marques 
(2006) report that part of the pollution generated in urban 
areas comes from the solubilization of atmospheric 
contaminants in stormwater runoff on impervious areas 
and drainage networks.

Contaminants are indicated as a cause of abnormalities 
observed in organisms that inhabit aquatic ecosystems, and 
changes in their population structures. Thus, contaminated 
aquatic ecosystems have less ability to maintain its self-

depurative processes, causing serious environmental and 
health problems to the human population (Rocha and 
Martin, 2005).

Among the various types of contaminants, stand out 
trace metals, that may be defined as chemical elements 
found in low concentrations in ecosystems, on the order 
of parts per million. These metals are often in industrial, 
urban and agricultural effluents (Lopes, 2006). The 
environmental impact caused by metals is one of the biggest 
environmental concerns of today, especially when there is 
interaction with human populations (Jesus et al., 2004).

In a study of textile effluents that are released into a 
tributary of Furnas reservoir in Alfenas-MG, was found 
cytogenotoxicity activity of these samples (Alvim et al., 
2011), indicating that water quality of urban streams in 
this region can be compromised. Therefore, it’s necessary 
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to perform chemical analyzes of water and sediment of 
these tributaries to assess the degree of contamination of 
the environment. So, the aim of this study was to determine 
and characterize the spatial and temporal distribution of 
trace metals in the water and sediment from an affluent 
of Furnas reservoir in Alfenas-MG.

2. Material and Methods

2.1. Study area and sampling
Water and sediment samples were collected monthly 

(October 2010 to July 2011, n = 10 months) from five sites 
of Córrego do Pântano, in Alfenas-MG, which receives 
effluents from two residential neighborhoods and industrial 
district of the city (Figure 1). The sampling sites represent: 
(P1) A mine of free access to public supply, coated and 
covered with masonry, which is the source of the stream 
(water samples only); (P2) Main sewer junction derived 
from two residential neighborhood; (P3) Final of disposal 
urban domestic; (P4) Has urban and industrial wastewater, 
such as foundry sand and treated liquid effluent from 
two textile industries; (P5) Adds to contents of P4 the 
municipal abattoir effluent and the affluent of a second 
stream, which brings high load of domestic and industrial 
effluent, passing through the city dump. The mouth of the 
stream is located in an arm of Furnas reservoir, whose 
water is used for aquaculture, animal watering, irrigation, 
primary contact recreation. Due to flooding after the rainy 
season, collecting sediment from P5 was only possible in 
the first four months.

Water samples were collected using polyethylene flasks 
(500 mL) previously decontaminated in a HNO3 10% (v/v) 
solution for 24 hours. The flasks were washed three times 
with the sampled water and then positioned at approximately 
50 cm from the margin (1-1.5 m width stream) and near 
the surface of the stream. After collection the samples 

were acidified (1 mL HNO3/100 mL sample) and stored 
at 4 °C for a maximum of 24 hours (APHA et al., 2005). 
With the aid of a nontoxic polyethylene container (1 L), 
were collected about 2 kg of sediment per site that were 
placed in plastic bags (Mitteregger-Júnior et al., 2006). 
The sediment samples were dehydrated at 45±2 °C until 
it reaches constant weight. Thereafter the dried samples 
were triturated, standardized in fine mesh (1 mm2) and 
stored in plastic bags, protected from light and moisture 
(ABNT, 1987).

2.2. Chemical analysis - trace metals quantification
Water and sediment samples were subjected to chemical 

analysis to determine Pb, Cd and Zn levels. The analysis 
were made in triplicate and for analytical quality control, 
were made the whites from MilliQ water, which was 
subjected to digestion according to the stream sample. 
Digestion of 50 mL of liquid samples, previously filtered, 
was performed with 5 mL of concentrated HNO3 (P.A.) and 
5 mL H2O2 (35% - P.A.). Obtained solutions were heated 
at 90±5 °C until reducing to 10 mL. Digested samples 
were transferred quantitatively into a 25 mL volumetric 
flask and the volume measured with ultrapure water 
(Santana and Barroncas, 2007). Pb and Cd quantifications 
were performed by graphite furnace atomic absorption 
spectrophotometry (GF-AAS, Shimadzu AA-7000) 
and Zn by flame atomic absorption spectrophotometry 
(F-AAS, Shimadzu AA-7000), with wavelengths 228.8, 
217.0 and 213.9 nm, respectively. Analytical curves used 
for determining metals in samples were obtained from 
solutions prepared with 1x103 mg.L–1 (Specsol) Pb, Cd 
and Zn patterns.

Sediment samples were digested using approximately 
4 g, which was mixed with 20 mL of HCl/HNO3 (3:1 v/v) 
at 90±5 °C for 2 h. After the release of fumes, mixture 
was filtered and quantitatively transferred to a 25 mL 
volumetric flask, with volume measured with ultrapure 

Figure 1. Illustrative map of sampling sites and stream structure until its mouth. ID = Industrial District; Steel = Steel 
Industry; Abat = Abattoir; Tex = Textile Industry; WWTP = Wastewater Treatment Plant; FR = Furnas reservoir.
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water. The quantification of metals was performed by 
flame atomic absorption spectrophotometry (F-AAS, 
Shimadzu AA-7000).

For comparison of chemical analyzes results, were used 
the quality standards of water bodies Class II (CONAMA, 
2005), because the stream wasn’t framed in this classification 
yet. For sediments were adopted quality criteria for Level 
1 (CONAMA, 2004), that determine the threshold below 
which is predicted low probability of adverse effects to biota.

Drinking water must respect potability standards, 
which set limits on chemical substances that offer health 
risk, such as metals. Thus, metal concentrations were 
compared with the maximum allowed by the Ministry of 
Health (Brasil, 2011).

2.3. Statistical analysis
Metals distribution over time in water and sediment 

samples was analyzed using descriptive statistics and were 
plotted Box-plot. According to McGill et al. (1978), this 
graphical analysis allows visualization of the dispersion, the 

median, the first and third quartiles of data via graphics in 
boxes forms. Vertical straight lines show the maximum and 
minimum values ​​observed and the small circles represent 
extreme observation. It’s understood by extreme observation 
as a point that is distant from the others (Souza, 1998).

In order to check if metals concentrations showed 
a trend over time, in each site was used Pearson linear 
correlation and the randomness test (run test) (Siegel and 
Castellan, 1988). In these analyzes, it wasn’t considered 
site P5 of sediment samples, because it presents data from 
only four collections.

3. Results

In Table 1 are the descriptive statistics for Pb, Cd and 
Zn concentrations quantified in water samples, Brazilian 
legislation limits for these metals in water bodies Class 
II (CONAMA 357) and potability standards for drinking 
water (Ministry of Health).

Table 1. Descriptive statistics of Pb, Cd and Zn concentrations (mg.L-1) in water samples for each site. CONAMA limits 
established by 357/2005 resolution (Class II) and maximum allowable values by decree 2914 of Ministry of Health (MH) 
for metals concentrations in the water.

Pb

Site Average Standard 
deviation Minimum value Maximum value RSD

P1 0.0381ab 0.0382 <0.005DL 0.0990ab 100.38%
P2 0.0452ab 0.0563 <0.005DL 0.1435ab 124.56%
P3 0.0497ab 0.0617 <0.005DL 0.1437ab 124.08%
P4 0.0429ab 0.0485 <0.005DL 0.1025ab 112.83%
P5 0.0320ab 0.0443 <0.005DL 0.0991ab 138.34%

CONAMA 0.01 mg.L–1

MH 0.01 mg.L–1

Cd

Site Average Standard 
deviation Minimum value Maximum value RSD

P1 0.0018b 0.0019 <0.0005DL 0.0049b 106.67%
P2 0.0051b 0.0071 <0.0005DL 0.0229ab 139.35%
P3 0.0058b 0.0077 <0.0005DL 0.0202ab 131.30%
P4 0.0039b 0.0045 <0.0005DL 0.0149ab 114.90%
P5 0.0039b 0.0065 <0.0005DL 0.0201ab 168.37%

CONAMA 0.001 mg.L–1

MH 0.005 mg.L–1

Zn

Site Average Standard 
deviation Minimum value Maximum value RSD

P1 0.0640 0.0644 0.0037 0.1863b 100.63%
P2 0.0875 0.1109 0.0109 0.3526b 126.80%
P3 0.1027 0.1154 0.0033 0.2825b 112.30%
P4 0.0900 0.0993 <0.005 0.2488b 110.31%
P5 0.0902 0.0908 0.0160 0.2994b 100.69%

CONAMA 0.18 mg.L–1

MH 5 mg.L–1

(DL) Values ​​below detection limit of the spectrophotometer; (a) Concentration above CONAMA limit, (b) Concentration 
above Ministry of Health limit.
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Mean concentrations of Pb are above the maximum 
allowed in all sites. At P2 and P3 the maximum concentration 
of Pb was about fourteen times higher than the maximum 
allowed by CONAMA and Ministry of Health, in P4 
and P5 there was a reduction of these concentrations, 
probably due to sampling difficulties during the rainy 
season (flooding). Note that the water sample collected 
at site P1, used by community for consumption, showed 
average and maximum concentration of Pb approximately 
four and ten times higher than allowed by Ministry of 
Health, respectively (Table 1). This can be seen in Figure 2, 
which shows Box-plot graphs for Pb, Cd and Zn levels 
in water samples.

By measuring the relative standard deviation (RSD), 
note that Pb showed great variability over time in all sites 
(Table 1), which can be seen in Figure 2 graphs.

At all sites Cd concentrations are above the reference 
values​​, in P2 the maximum value was found about twenty 
times higher than the limit established by CONAMA and 
five times greater than allowed by Ministry of Health 
(Table 1). In P2, P3 and P5 it can be seen also high RSD 
values​​, indicating greater variability in these sites (Table 1, 
Figure 2).

Concentrations of Zn were below the reference values ​​of 
Ministry of Health, however the maximum concentrations 
exceeded CONAMA limits at all sites, almost twice that 
permitted in P2. The greatest variability was encountered 
in sites P2, P3 and P4 (Table 1, Figure 2).

In general, all metal concentrations of water samples 
showed high RSD values and so a great variability in the 
study period. Over this period, there is also that site P1 
had the lowest average concentrations of metals, as well 
as smaller relative variability (Figure 2).

The descriptive statistics for Pb, Cd and Zn concentrations 
quantified in sediment samples and Brazilian legislation 
limits (CONAMA 344) for these metals are shown in Table 2.

All concentrations of metals quantified in sediment 
samples were found below the limits established by 
CONAMA at all sites (Table 2).

The highest RSDs for Cd and Zn concentrations in P5 
and for Pb concentrations at P3 indicate greater variability 
in these sites (Table 2, Figure 3). When comparing the 
concentrations of metals in sediment and water samples, 
it is observed that the metals quantified in the sediment 
showed lower RSD values ​​and thus less variability over time.

Next tables shows descriptive statistics for physico-
chemical parameters of water samples (pH and conductivity, 
respectively). In Table 3 can be observed descriptive 
statistics for pH and the limits of CONAMA 357 and 
Ministry of Health.

It was found that pH is within the limit set by CONAMA 
and Ministry of Health; except in site P1, which reported 
an average pH of 5.5 and a minimum of 5 (Table 3).

In Figure 4, there are the Box-plot for the physico-
chemical parameters of water samples, where it is observed 
that pH values ​​showed little variability during the study 
period in almost all sites, except P2.

In Table 4 can be seen that the electrical conductivity 
was found to be growing towards upstream-downstream 
(towards P1 to P5), although there are no legal standards 
for water quality for this parameter usually values ​​above 
100 mS.cm–1 indicate impacted environments (CETESB, 
2012). Thus, sites P2, P4 and P5 showed average value 
of conductivity higher than 100 mS.cm–1, whereas in P4 
and P5 the maximum value reached 757 to 448 mS.cm–1, 
respectively (Table 4, Figure 4 ).

Electrical conductivity showed higher measurements 
of RSD and therefore greater variability in sites P4 and 
P5 (Table 4, Figure 4).

Pearson linear correlation between concentrations 
of quantified metals and time (months) for each site, is 
shown in Table 5. Through this analysis, it was noted that 
in water samples, Pb concentrations showed significant 
negative correlation at all sites, i.e., the concentration of 
this metal decreased over time (Table 5). The result of run 
test was also significant (p<0.05), confirming the trend 
found. In sites P2, P3, P4 and P5 Cd concentrations also 
showed a significant negative correlation, however the 
run test indicated randomness in P5 (p>0.05), therefore, 
Cd concentrations decreased over time in P2, P3 and P4 
(Table 5). For Zn, no significant correlation was observed 
and the run test indicated randomness (p>0.05), i.e., there 
wasn’t a tendency in their concentrations over time (Table 5).

For sediment samples, only Cd showed significant 
positive correlation and run test indicated the absence of 
randomness (p<0.05). Thus, Cd concentrations increased 
over time in all sites (Table 5). In contrast Pb and Zn 
concentrations didn’t show a tendency over time (p>0.05) 
(Table 5).

Figure 2. Box-plot graphs for Pb, Cd and Zn levels in water samples.
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Table 2. Descriptive statistics of Pb, Cd and Zn concentrations (mg.Kg–1) in sediment samples for each site. CONAMA 
limits established by 344/2004 resolution (Level 1) for metals concentrations in sediment.

Pb

Site Average Standard 
deviation Minimum value Maximum value RSD

P2 3.7983 1.7708 0.7713 7.4663 46.62%
P3 3.4163 2.0478 0.2225 6.7350 59.94%
P4 3.0590 1.2939 1.8325 5.3813 42.30%
P5 4.8003 1.6435 2.6925 6.5150 34.24%

CONAMA 35 mg.Kg–1

Cd

Site Average Standard 
deviation Minimum value Maximum value RSD

P2 0.1556 0.0632 0.0344 0.2238 40.62%
P3 0.1651 0.0568 0.0325 0.2350 34.37%
P4 0.1823 0.0507 0.0531 0.2288 27.82%
P5 0.1542 0.0929 0.0181 0.2200 60.25%

CONAMA 0.6 mg.Kg–1

Zn

Site Average Standard 
deviation Minimum value Maximum value RSD

P2 11.7605 4.5802 4.5450 20.9975 38.95%
P3 9.4783 3.3985 2.0763 15.0850 35.86%
P4 11.1788 5.5020 6.8138 22.0875 49.22%
P5 16.8878 8.9623 7.9613 26.7100 53.07%

CONAMA 123 mg.Kg–1

Figure 3. Box-plot graphs for Pb, Cd and Zn levels in sediment samples.

Table 3. Descriptive statistics of water samples pH at each site. CONAMA limits established by 357/2005 resolution (Class 
II) and maximum allowable values by decree 2914 of Ministry of Health (MH) for pH in the water.

Site Average Standard 
deviation Minimum value Maximum value RSD

P1 5.53ab 0.4084 5ab 6.3 7.38%
P2 6.85 0.8449 6 8.9 12.33%
P3 6.57 0.4057 6.1 7.4 6.17%
P4 7.08 0.429 6.4 7.7 6.06%
P5 6.81 0.3479 6.1 7.2 5.11%

CONAMA 6.0-9.0
MH 6.0-9.5

 (a) Value below CONAMA standard; (b) Value below Ministry of Health standard.
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Figure 4. Box-plot graphs for physico-chemical parameters of water samples.

Table 4. Descriptive statistics of water samples conductivity at each site.

Site Average Standard 
deviation Minimum value Maximum value RSD

P1 19.42 9.98 9.88 40 51.37%
P2 102.9a 43.43 54.7 200a 42.22%
P3 75.2 30.57 40.4 118.2a 40.66%
P4 308a 264.46 26.5 757a 85.87%
P5 170.8a 140.45 18.9 448a 82.22%

(a) Conductivity above 100 µS.cm–1 indicates impacted environments (CETESB, 2012).

Table 5. Analysis of Pearson linear correlation between metals concentrations, quantified in water and sediment samples, and 
time (months) and run test for each site. Pearson linear correlation coefficient (r) and p-value of run test.

Pb
Water Sediment

Site r run test Site r run test
P1 - 0.8458s 0.0128
P2 - 0.7539s 0.0128 P2 - 0.1070ns 0.5023
P3 - 0.8257s 0.0143 P3 - 0.3279ns 1.0000
P4 - 0.8535s 0.0128 P4 - 0.6140ns 0.1797
P5 - 0.8117s 0.0198

Cd
Water Sediment

Site r run test Site r run test
P1 - 0.1487ns 0.0772
P2 - 0.6941s 0.0128 P2 0.8332s 0.0073
P3 - 0.6878s 0.0128 P3 0.8522s 0.0073
P4 - 0.7844s 0.0128 P4 0.8322s 0.0076
P5 - 0.6398s 0.2964

Zn
Water Sediment

Site r run test Site r run test
P1 - 0.6168ns 0.2964
P2 - 0.3173ns 0.0772 P2 0.2960ns 1.0000
P3 0.0125ns 0.4450 P3 - 0.4214ns 0.5023
P4 - 0.3303ns 0.0772 P4 - 0.5870ns 0.1797
P5 - 0.2229ns 0.2964

 (s) Correlation significant at 5% significance level; (ns) Correlation not significant at 5% significance level.
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4. Discussions

The United States Environment Protection Agency 
(USEPA) states that besides Pb, Cd and Zn, sewage discharges 
originated in urban areas can contain high concentrations of 
metals such as Cu, Cr, Ar, Ni, Sb and Se, as well as a serial 
organic pollutant (Rörig et al., 2007). However, metals can 
also be sourced in surface runoff, given that stormwater 
carries these contaminants from the urban environment 
to the drainage catchments, increasing its concentration 
(Rocha and Martin, 2005; Krissanakriangkrai et al., 2009). 
In literature were found several studies reporting high 
concentrations of Pb, Cd and Zn in water and sediment 
samples taken from water bodies located near urban and 
industrial regions (Rörig et al., 2007; Peres et al., 2009; 
Sekabira et al., 2010; Chiba et al., 2011).

Among the results, the highest potential risk to human 
and environmental health is the high concentration of Pb 
found in site P1, whose water is used to free access supply 
for population. In their interaction with living matter, Pb 
affects all organs and body systems. Fundamental biochemical 
processes are involved in the mechanisms of toxicity of 
this metal, which include its ability to inhibit or simulate 
the action of calcium and interact with proteins (Moreira 
and Moreira, 2004). Pb toxicity results mainly of their 
interference with the functioning of cellular membranes 
and enzymes, forming stable complexes. Disturbances in 
the function of nervous system and deviations in the heme 
synthesis are considered critical toxic effects of exposure 
to Pb (ATSDR, 2007).

The presence of Pb in P1 may be related in part to the 
low availability of organic matter in site, where the metal 
could adsorb up and become insoluble. Moreover, P1 has 
the lowest pH, which favors the dissolution of various 
metals (Lima et al., 2001).

According to ATSDR (2008), the main anthropogenic 
sources of Cd in the environment are: mining non-
ferrous metals, manufacturing, refining and application 
of phosphate fertilizers; burning fossil fuels, incineration 
and waste disposal. Even at low concentrations, Cd in 
sediments and water contaminated can accumulate in 
plants and other organisms and, thus, enter in the food 
chain (Krissanakriangkrai et al., 2009). Toxic effects of 
Cd to human are observed mainly in the kidneys, lungs 
and bones (ATSDR, 2008).

The chemical element Zn is essential for living beings 
because intervenes in the metabolism of proteins and 
nucleic acids, stimulates the activity of various enzymes 
and helps in proper functioning of the immune system, 
e.g. (Urbano et al., 2002). This metal also plays vital 
role in animal development, and is used as a nutritional 
supplement to promote growth of higher plants. Although it 
is an essential element, in high concentrations can be toxic 
to organisms. In humans and animals can lead to reduced 
levels of copper, iron function changes and reduction in 
immune function (Silva et al., 2001).

In sediment samples, Cd was the only metal that showed 
a rising trend in the time interval studied, corroborating 

with Huang et al. (2012). The other metals (Pb and Zn) 
showed no tendency during the study period. Comparing 
with CONAMA limits, all metals quantified in sediment 
remained within permitted by law. This may be due to the 
stochastic nature of sediment, where changes are generally 
noticed in longer time (Chiba et al., 2011). So, sediment 
can be used as an environmental indicator of quality for 
great time intervals.

The lack of legislation that consider the sediment as 
an important part in maintaining the environmental quality 
of aquatic ecosystems, directly affects the importance of 
studies on this type of sample (Peres et al., 2009). The 
resolution used as reference in this work treats sediment 
as waste generated by the dredging activity, which will be 
arranged in other water bodies or soil (CONAMA, 2004). 
Therefore, such resolution is more permissive due to 
wastes presuppose a load of contaminants to be debugged 
in environmental compartments, and may not provide an 
estimate of the relevant risk that the water body is exposed.

The release of domestic and industrial effluents on 
stream probably introduced a great load of organic matter 
and mineral ions, resulting in high values ​​of electrical 
conductivity, especially in sites P4 and P5, probably 
because they add up pollution load of the entire stream. 
Thus, electrical conductivity indicates that environment 
is impacted. Similar results were found by Oliveira et al. 
(2011).

During the study period, Pb concentrations were 
decreasing in water samples, suggesting their assimilation by 
the stream, but remain at unacceptable levels. The sorption 
of Pb to the sediment plays a key role in its environmental 
dynamic and the presence of other metals such as Cu and 
Zn delay its adsorption, while the desorption is a slow 
process (Bollmann, 2003). So the possible presence of 
other metals not investigated in water and its stability in 
the sediment may be the cause of detection of high and 
low concentrations of Pb in the respective compartments, 
at the same time and same collection points (Tables 1 
and 2). Much of the existing Pb in water bodies can be 
associated with suspended solids from urban surface runoff 
(Tonietto, 2010).

Concentrations of Cd decreased in water samples and 
increased in sediment suggesting therefore the accumulation 
of this metal in this environmental compartment. The 
sediments are naturally formed by the precipitation of 
particles formed in the overlying water column. These 
suspended particles adsorbs nutrients and contaminants 
and in sedimentation process transfer them from the water 
column to the sediment (Czerniawska-Kusza and Kusza, 
2011). Soluble forms of Cd can migrate in the water column, 
while insoluble forms of Cd can sediment and adsorb to 
the substrate (ATSDR, 2008). Usually Cd binds strongly 
to organic matter, which may be fixed for the most part.

Site P1 is not influenced by domestic and industrial 
effluents and consequently had the lowest concentrations 
of metals and minor relative variabilities. Sites P2 and 
P3 showed large variability of metals from sediment and 
water samples, respectively, as well as Jesus et al. (2004) 
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and Miranda et al. (2009). Metals concentrations in water 
tend to be lower and can oscillate drastically (Saraiva et al., 
2009), depending on the water flow or intermittent discharge 
of effluents. Domestic sewage introduces high organic 
load and provides a greater amount of nutrients in the 
water, increasing the biochemical oxygen demand (BOD) 
(Oliveira et al., 2011). Under these conditions, metals 
found in polluted water can form chemical complexes that 
precipitate, reducing its toxicity due to lower availability 
of these metals dissolved in water (Oliveira et al., 2011).

Site P4 had the highest values ​​of electrical conductivity, 
possibly due inorganic chlorides present in effluents 
from textile industries, such as sodium chloride (NaCl) 
and magnesium (MgCl2) used in dyeing and finishing 
procedures, respectively (IPPC, 2003). Was also observed 
a large variability of this parameter, which may be related 
to the carry and leaching of organic matter originating from 
domestic and industrial effluents (Bernardi et al., 2009).

Finally, site P5 also showed great variability in metals 
concentrations in the sediment and great variability in 
electrical conductivity. In addition to accumulate the entire 
contents of the stream, P5 also receives effluent from the 
abattoir and the contribution of the confluence with a 
second stream, accumulating a high load of domestic and 
industrial effluent. This way, P5 can be considered the site 
most affected of the study area.

For water bodies classification in environmental 
laws is necessary that all parameters meet the standards 
established by them. Although other parameters of the laws 
still need to be assessed, according to the results obtained 
in this work, the waters of the stream are not presented 
in accordance with CONAMA (2005) and Ministry of 
Health (Brasil, 2011).

5. Conclusions

The studied stream shows metals concentrations 
and physicochemical parameters not in accordance with 
Brazilian legislation for Class II water bodies.

Pb concentrations in source stream doesn’t agree with 
standards established by Ministry of Health decree nº 
2914, offering risk for population that has free access to 
supplies. During the study there was transfer of Cd from 
water column to the sediment.

It’s necessary more detailed and continuous monitoring 
to support strategies for minimize the impact of trace 
metal contamination and mobilization for decontaminate 
this environment.
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