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Technical Article

Water quality in Vao Grande quilombola
communities, municipality of Barra do Bugres (MT)

Qualidade da agua em comunidades quilombolas
do Vdo Grande, municipio de Barra do Bugres (MT)

Tadeu Miranda de Queiroz', Lizandra Carla Pereira de Oliveira?

ABSTRACT

The objective of this study was to analyze the quality of water consumed
by residents of the communities Morro Redondo and Baixios in the
Quilombola settlement in Vdo Grande, municipality of Barra do Bugres,
Mato Grosso, Brazil; and to analyze the potential risks to public health.
The following parameters were evaluated: alkalinity, hardness, turbidity,
electrical conductivity, chemical oxygen demand, pH, temperature,
chlorides, calcium, magnesium, sodium, iron and potassium, in different
surface sources of water supply. Results were compared with parameters
that define the potability of water. Samples were collected from July 2013 to
April 2014, always near the 15th day of each month. The variables alkalinity
and pH presented minimum values lower than the expected; and the
variables turbidity and electrical conductivity showed maximum values
above the limit. In general, the evaluated water sources present good
quality, not offering potential risk to health. However, for safe consumption,
it is recommended at least filtration and disinfection.

Keywords: basic sanitation; drinking water; public health.
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RESUMO

Objetivou-se neste trabalho analisar a qualidade da agua consumida pelos
moradores das comunidades Morro Redondo e Baixios do assentamento
quilombola da localidade Vao Grande, Municipio de Barra do Bugres, Mato
Grosso, e 0s potenciais riscos a salide da populacao. Avaliou-se alcalinidade,
dureza, turbidez, condutividade elétrica, demanda quimica de oxigénio,
pH, temperatura, cloretos, cdlcio, magnésio, sodio, ferro e potassio, em
diferentes fontes superficiais de abastecimento de agua, e comparou-
se 0s resultados com parametros que definem a potabilidade da agua.
As coletas foram realizadas no periodo de julho de 2013 a abril de 2014,
sempre proximas ao dia 15 de cada més. As variaveis alcalinidade e pH
apresentaram valores minimos abaixo do esperado e as variaveis turbidez e
condutividade elétrica apresentaram valores maximos acima do permitido.
De modo geral, as fontes de agua avaliadas apresentaram boa qualidade,
ndo oferecendo risco potencial a salde dos moradores. Porém, para um
€CONsUMO seguro, recomenda-se pelo menos filtracao e desinfeccao.

Palavras-chave: saneamento basico; dgua potavel; satide publica.

INTRODUCTION

Natural water is not a totally pure substance, as even the rain pres-
ent organic substances and atmospheric gases, as well as traces
of minerals and metals. In the hydrological cycle, precipitation
is the water factory that recharges the surface and underground
springs. In tropical regions, rain is the predominant type of pre-
cipitation: water, in the liquid state, when it reaches the ground,
falls on or through the soil, dissolving and incorporating organic
and mineral substances, as well as microorganisms. Generally, sur-
face water presents lower concentration of dissolved mineral sub-
stances and more particulate substances in suspension, especially

of organic origin.
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Water is the natural resource indispensable to all living things.
For human consumption, it must be potable, so as not to pose a health
hazard, and it can be used for ingestion, food preparation and per-
sonal hygiene (BRASIL, 2011; SOUZA, 2000). Even in urban settle-
ments, there is a common lack of supply of piped and treated water
or even insufficient supply, leading users to compulsory rationing or
to alternative sources such as cisterns, caves, mines, streams, wells or
even rainwater, among others.

In rural areas, the situation is even more serious, since public
authorities do not even know the conditions of basic sanitation (such
as sewage collection and treatment and supply of drinking water),

which leads people to seek water supply alternatives, using non-potable
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sources — the criterion of choice considers traditional knowledge,
experience and visual appearance. Purification techniques such as fil-
tration, heat treatment (boiling), ultraviolet treatment (exposure to
sunlight) and chlorination are not commonly observed in rural areas.

Water contamination may be related to the pollution of streams
and rivers by chemicals used in agriculture and mining, transported by
rains or septic tank filters (BRASIL, 2014), as well as domestic sewage
(FREITAS; BRILHANTE; ALMEIDA, 2001) or animal waste thrown
in the open without prior treatment.

The ingestion of non-potable water can transmit various diseases to
human beings, such as cholera and hepatitis A, among others (FREITAS;
BRILHANTE; ALMEIDA, 2001). In addition, insufficient water gener-
ates unsatisfactory hygienic habits, which may lead to illness. Thus, it
is important to emphasize that both the quantity and quality of water
are related to several diseases to humans (BRASIL, 2006).

Among the current legislations that regulate the water quality of supply
systems, there is Ordinance No. 2914/11 of the Ministry of Health, which
regulates the procedures of control and surveillance of water quality for
human consumption and defines the standard of potability (BRAZIL,
2011). It is also possible to observe the Water Quality Control Manual
of the National Health Foundation (FUNASA) (BRASIL, 2014), and the
Inland Water Quality Report of the State of Sdo Paulo, of the Environmental
Company of the State of Sao Paulo (CETESB) (CETESB, 2009).

While it is the right of every human being to have access to safe
housing and basic services, many remote communities do not have, at
least, a water supply system, which causes various health and social prob-
lems, such as increased incidence of water-related diseases (CARMO,
BEVILACQUA; BASTOS, 2008), increased infant mortality and diseases
caused by lack of hygiene, among others. In addition, these commu-
nities suffer from lack of information on basic concepts of sanitation,
which makes them susceptible to diseases (SOARES; BERNARDES;
CORDEIRO NETTO, 2002) and, more seriously, to death.

Peripheral populations, such as indigenous, agrarian reform set-
tled, riverside and quilombolas people are more susceptible to lack of
sanitation because they are located in rural areas, far from major cen-
ters and government actions. This can aggravate the water situation
of these communities, besides beliefs and customs that lead to resis-
tance in the implementation of good practices of use and manipula-
tion of water resources.

Nery (2001) reports that all quilombola communities need access
to water and sewage, and that these needs will be effective from the cor-
rect sanitary education, ensuring information about the correct sanita-
tion systems and their use, while preserving the local cultural charac-
teristics. The author estimates that the population of remaining quilom-
bolas in Brazil reaches about 2 million people, whose communities are
mostly in the rural zone and, therefore, with less coverage of basic sani-

tation services. According to CPISP (2016), there are 1,518 quilombola
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communities in the country, of which 68 are in the state of Mato Grosso;
of that total, 10 communities (15%) are located in the municipality of
Barra do Bugres, 4 of them in the locality called Vao Grande.
Therefore, the aim of this study was to analyze the physical and
chemical quality of water sources consumed by residents of the Morro
Redondo and Baixios communities in the quilombola settlement of
Véo Grande, in the municipality of Barra do Bugres, Mato Grosso.
Also, it is necessary to compare the results with current legislations

and to evaluate the risk to the health of the residents.

METHODOLOGY

Vio Grande is a region of the municipality of Barra do Bugres, Mato
Grosso, home to four quilombola communities, three of which (Baixios,
Morro Redondo and Gruta Camarinha) on the right bank of the Jauquara
River, and one (Vaca Morta) on the left bank. They are all close to each
other, located in the valley between two geological elevations of the
Serra das Araras formation. The local climate is tropical monsoon,
according to Koppen classification, with high temperatures, rainfalls
concentrated in summer and dry in winter.

We decided to evaluate the water of the Morro Redondo and Baixios
communities due to the easy access by terrestrial routes. Nine collec-
tion points were determined, divided in different sources of supply,
among them mines and streams.

Prior to the start of the collections, visits were made to the residents
of the region to determine the target points of the collections and to let
the residents aware of the importance of these analyses. This work is
part of a research project in interface with the extension belonging to
the “BB Agua Limpa” Program of the State University of Mato Grosso.

The physical and chemical analyses were performed at the Laboratory
of Water Quality (LaQuA) and at the Laboratory of Chemistry, both
belonging to the Rene Barbour campus of the State University of Mato
Grosso (UNEMAT) in Barra do Bugres, Mato Grosso, and in a certi-
fied private laboratory.

Samples were collected monthly from July 2013 until April 2014,
except in October 2013. Previously cleaned and sterilized plastic bot-
tles were transported in iceboxes to preserve samples at low tempera-
ture up to the laboratory. To ensure the reliability of the results without
contamination during collection and afterwards, collection handlers
wore lab coats, gloves, masks and caps. All analyses were performed in
a maximum of 24 hours after collection and in triplicate.

In the UNEMAT laboratories, alkalinity, hardness, chemical
oxygen demand, chlorides, calcium and magnesium analyzes were
performed by titration based on the methodologies described in the
Standard Methods for the Examination of Water and Wastewater
(APHA, AWWA, WEF, 2005). For the analysis of pH, electrical

conductivity and turbidity, the pH meter, conductivity meter and
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turbidimeter were used, respectively. The temperature was measured
at the time of collection through a mercury thermometer from 0 to
60°C. The sodium, potassium and iron analyses were carried out in
a certified private laboratory.

The data were tabulated in an electronic spreadsheet and submit-
ted to the normality test using the free software Action. Results were

compared with potability indicators for drinking water.

RESULTS AND DISCUSSION

Data analysis by the Shapiro and Wilk test (1965) at 5% significance
revealed the non-normality of the results. Therefore, we chose the
descriptive statistics to present the data by means of the median (M),
interquartile distance (D), maximum (Max) and minimum (Min),

according to Table 1.

Alkalinity

Alkalinity is related to the ability of water to neutralize acids and may
be associated with the presence of carbonates, bicarbonates, hydrates,
phosphates, borates and silicates. Almost always bicarbonates of cal-
cium and magnesium are the most present elements, and in this case,
alkalinity tends to be equal to hardness. Alkalinity higher than hard-
ness may be indicative of the presence of sodium and potassium bicar-
bonates (BLUMBERG; AZEVEDO NETTO, 1956).

In the evaluated points in the Baixios and Morro Redondo com-
munities, values between 4.02 and 162.92 mg.L"! were found (Table 1).
The maximum value found is within the normal range (BRASIL, 2014).
However, both the minimum and median values are below the mini-
mum recommended in the same standard.

Vinaga et al. (2015), in a study conducted near the Vao Grande
settlement, in the same region, found lower values, ranging from 2.06
to 56.32 mg.L". High values of alkalinity are related to organic matter
decomposition processes and to the high respiratory rate of microorgan-
isms with release and dissolution of carbon dioxide in water (BRASIL,
2006), which may justify the highest values found.

In water treatment systems, when alkalinity is very low, it is nec-
essary to cause artificial alkalinity to make the water suitable for floc-
culant treatment with aluminum sulfate, which can be done with the
application of hydrated lime or sodium carbonate (BRASIL, 2009).
Alkalinity also provides information for studying the fouling or cor-
rosive characteristics of water.

For human consumption, alkalinity is not relevant and has no
sanitary significance, and can be consumed without restrictions,
in moderate concentrations. However, high values can impart bit-
ter and unpleasant taste to water, becoming a restrictive factor to
consumption. The communities did not report unpleasant taste
in water, indicating that alkalinity does not offer any restriction

to consumption.

Table 1 - Results of the descriptive statistics for the variables alkalinity, hardness, turbidity, electrical conductivity, chemical oxygen demand,
hydrogenation potential, temperature, chlorides, calcium, magnesium, sodium, iron and potassium.

Variable BT S Maximum Parameter Reference
Distance

Alkalinity (mg.L"D 2756 1736 16292 3023500 FUNASA!
Hardness (mg.L.") 1340 140 140,26 201 <500 Ordinance n°© 2914 of MH?
Turbidity (NTU) 15,74 46,74 22600 263 <5 Ordinance n® 2914 of MH
Electrical conductivity (®S.cm™) 5465 2145 142,30 8,38 <100 CETESB®
Chemical oxygen demand (mg.L") 4045 34,82 19414 387 - Not referenced

pH 651 081 879 569 60a95 Ordinance n° 2914 of MH
Temperature (° C) 2700 700 4500 22,00 030 CETESB
Chlorides (mg.L") 280 082 5N 140 <250 Ordinance n© 2914 of MH
Calcium (mg.L.D 294 265 962 080 - Not referenced
Magnesium (mg.L") 1,31 146 457 031 - Not referenced
Sodium (mg.L") 008 006 027 001 <200 Ordinance n° 2914 of MH
Iron (mg.L) 0003 0002 0009 <0001 <030 Ordinance n°© 2914 of MH
Potassium (mg.L") 021 020 068 002 <10 CETESB

'Manual of water quality control for technicians working in water treatment plants; ?Ordinance n® 2914 of 2011 of the Ministry of Health; *Interranean Water Quality Report in the
State of Sao Paulo; FUNASA: National Health Foundation; CETESB: Environmental Company of the State of Sdo Paulo; MS: Ministry of Health; NTU: nefoliometric turbidity units.
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Hardness

Hardness is caused by carbonates and bicarbonates of calcium and
magnesium and represents the ability of water to consume soap. It can
be classified as temporary, when caused by calcium and magnesium,
or permanent, due to the presence of chlorides, nitrates and sulfates.
When temporary, it can be eliminated by a simple boil.

By Ordinance No. 2914 of the Ministry of Health (BRASIL, 2011),
the hardness of public water supply should be less than 500 mg.L".
In the evaluated sources, values between 2.01 and 140.26 mg.L! were
found, with a median of 13.40 mg.L"! (Table 1), thus below the maxi-
mum value allowed, indicating good water for consumption.

The water used by the evaluated communities can be classified as
soft (0 to 55 mg.L"), slightly hard (56 to 100 mg.L") and moderately
hard (101 to 200 mg.L"). One resident reported that the water goes bad
in the dry season, wasting a lot of soap, being an indication of mod-

erately hard to hard water.

Turbidity

According to the legislation (Ordinance No. 2914/11 of the Ministry of
Health), 5 nephelometric turbidity units (NTU) are permitted. The meas-
ured values ranged between 2.63 and 226.00 NTU (Table 1). Suspended
materials such as clay, finely divided organic and inorganic matter, among
others, may increase turbidity, being a sanitary indicator and standard of
acceptance of water for human consumption (BRASIL, 2006).

The increase in turbidity, which occurred in December, can be
explained by the occurrence of intense rainfall during this period, caus-
ing surface runoft and transport of all particle types from the soil sur-
face to the springs, as well as the elevation of sediments, as explained
by Moura, Assumpgao and Bischoff (2009). This result reveals the need
for greater attention regarding turbidity in the rainy season. A basic
measure for the removal of turbidity is filtration, which can be done by
consumers themselves (in communities where there is no public treat-
ment system) with the use of simple filters, which does not exclude the
need for disinfection with chlorine, for example.

Although turbidity is associated with suspended particles, the
size, geometric shape and color of these particles also influence it.
Turbidity itself poses no health risk, but is aesthetically unpleasant,
causing consumer disgust. In addition, suspended particles can har-
bor pathogenic microorganisms, reducing the efficiency of disinfec-
tion treatments (DASSOLER et al., 2015). Turbidity also directly inter-
feres with the penetration of light into the water column, hampering
the development of photosynthetic organisms such as phytoplankton,

algae and submerged plants.

Electric conductivity
The electrical conductivity (EC), in some points, exceeded the value of 100

ps.cm™* cited by CETESB, reaching EC maximum value (142,30 us.cm™)
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in November 2013, the month that marks the beginning of the rainy
season in the region. The rain may have contributed to the dissolution
of rocks and the transport of ions to the springs. In contrast, Souza
et al. (2014) determined, in Almada River, Bahia, a maximum value of
175 p.cm™ in April, when the fluviometric level was lower, causing a
concentration of the ions in solution to occur. Souza, Bacicurinski and
Silva (2010), while studying the water from the Paraiba do Sul River in
Taubaté, Sao Paulo, Brazil, also observed a reduction of EC in the rainy
season, explained by a possible dilution of river water with rainwater.

Higher values of electrical conductivity may be related to envi-
ronments polluted by domestic or industrial sewage (BRASIL, 2014),
which may be the case of the Almada River in Bahia, and the Paraiba
do Sul River in Sao Paulo, but it is not the case of the Vao Grande
region, where the present study was conducted. Therefore, the eleva-
tion of EC in the month of November may be associated with natural
causes, such as the dissolution of mineral rocks, which may increase
the concentration of ions in natural surface waters.

Even with the occurrence of high values in isolated points and
at the beginning of the rainy season, the EC values measured in the
sources of the Vao Grande locality do not represent a risk to the resi-
dents’ health. However, monitoring studies of water quality variation

are important and should be consistent.

Chemical Oxygen Demand

The chemical oxygen demand (COD) levels varied in the collection
period with a maximum of 194.14 mg.L"! and a minimum of 3.87 mg.L™!
(Table 1). There are no established values for this variable in water leg-
islation. The lower the COD of a water source, the lower the organic
load diluted therein and, therefore, the better its quality in relation to
this variable.

Zuccari, Graner and Leopoldo (2005), while evaluating the COD of
the river water that receives the wastewater from the city of Botucatu,
Sao Paulo, found values of 78 to 170 mg.L . In the water sources evalu-
ated in Vao Grande, values higher than those found by the aforemen-
tioned authors were observed, revealing that there is organic contami-
nation, not by dumping of domestic or industrial sewage, which does
not exist in that place, but perhaps by the dumping of residue from
pigpens and corals, common in the region, or even by the high pres-
ence of organic plant material.

Evaluating the water of the stream Cerradinho, downstream of
the city of Jaboticabal, Sao Paulo, Scandolera et al. (2001) found COD
between 32 and 201 mg.L", values considered high by the authors, who
denominated it as wastewater. These results indicate a need for atten-
tion to the maximum COD values in the Vao Grande locality, point-
ing to unidentified sources of contamination.

Hagemann (2009) evaluated the COD of rainwater collected directly

from the atmosphere in the city of Santa Maria, Rio Grande do Sul,
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between 9 and 31 mg.L™. Strohschoen et al. (2009), also in Rio Grande
do Sul, found COD from 64.4 to 81.0 mg.L" for Forqueta River, and
95.5 to 101.0 mg.L-1 for Forquetinha River. These values are higher
than the minimum found in Vao Grande, suggesting that, in relation
to COD, the waters are of good quality. Thus, attention is only required
to the points where high values were obtained, because there may be

some source of isolated contamination, not identified in this study.

pH

For the pH variable, values between 6.0 and 9.5 are recommended
(Ordinance No. 2914/11 of the Ministry of Health), for the water of the
supply system. In Vao Grande, values between 5.69 and 8.79 (Table 1)
were found, with a minimum slightly below the recommended lower
limit and the maximum within the desirable limit.

Natural waters, which do not receive treatment, have pH between
4and 9, and are mostly slightly basic due to the presence of bicarbonates
and carbonates of alkaline and earth alkaline metals. The results were
within this range, revealing the normality of Vao Grande water relative
to pH. This is a positive factor, even though pH was slightly lower than
that standardized by Ordinance No. 2914/11 of the Ministry of Health,
which is perfectly correctable, and does not represent risk to residents.

The pH range recommended by Ordinance No. 2914/11 of the
Ministry of Health refers to the pH suitable for ingestion and also
to the pH suitable for better efficiency of the treatment processes.
Resolution RDC No. 54 (BRASIL, 2000), which regulates the minimum
and maximum parameters for mineral waters, establishes pH values
between 4 and 9, revealing that the water consumed by the residents
of Vao Grande is perfectly framed in the quality standard for mineral

water, offering no risk to its consumers.

Temperature

The temperature has been high in some points, especially in the dry
season, when the climate is hotter, reaching 45°C. In addition to the hot
weather, the collections were carried out from 10:00 a.m. to 2:00 p.m.,
which directly influences the results. The maximum value was meas-
ured in a source that was exposed directly to the sun, being an isolated
case, not representing the whole.

The temperature of the water bodies is seasonal and varies accord-
ing to latitude, season, geographical location, depth, among other fac-
tors. There is no standardized temperature in literature. CETESB (2009)
makes only a reference to the range of 0 to 30°C, an interval also cited by
Silva et al. (2008); however, this represents a further range of expected
values than an acceptable limit — nevertheless, it serves as a parameter.

In Vao Grande, the minimum measured temperature was 22°C,
with a median of 27°C, values that are close to the average annual
atmospheric temperature for the municipality of Barra do Bugres

(25.5°C), according to data available on the city hall website which
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are in the bands cited by CETESB (2009) and Silva et al. (2008), indi-
cating total normality.

Special attention should be given to sources that have higher tem-
peratures. For example, enterococci, subgroup of streptococci, are
organisms that can grow at temperatures up to 45°C. High water tem-
peratures may represent a potential risk of proliferation of pathogenic
organisms, becoming a vehicle of microbiological contamination. On the
other hand, high temperatures also tend to provoke rejection of water

consumption by people, who obviously prefer to consume fresh water.

Chlorides

Chloride values, in the period and in the sources evaluated, were
between 1.40 and 5.11 mg.L" (Table 1). The Ministry of Health estab-
lishes 250 mg.L" as the maximum value allowed, which reveals the
good quality of the water in this question, converging to potability.

In Colorado do Oeste, Ronddnia, Coswosk et al. (2013), evaluating
the potability of natural waters of a river, observed values of chloride
of the order of 12 mg.L", therefore close to those found in the natural
surface waters of Vao Grande. Considering the geographical proxim-
ity between Mato Grosso and Rondénia, and that the region of Barra
do Bugres is close to the transition between the Cerrado and Amazon
biomes, the values are consistent. Similar result was also found by Zuffo
et al. (2013), also for the state of Rondonia.

According to Ramos Junior and Cruz (2012), chlorides are always
present in natural waters and may be the result of contact with mineral
deposits and sea water, as well as sewage and irrigation water. In the Vao
Grande region there is no significant dump of sewage in the springs,
since there is no collection network and the population density is low.
Irrigation is done with improvised systems in some domestic gardens
and the region is far from the coast, therefore, it is probable that the
source of chlorides in the waters of the region is the very soil and min-
eral rocks that appear in the mountainous parts.

At low levels, chloride does not pose a health hazard, but it can
give salty taste to the water, causing refusal or rejection to consump-
tion; it can also accelerate the corrosion process in steel or aluminum
pipes. In the case of the studied region, however, the residents did
not report bad taste characteristic of salt in the water; in addition,
the pipes used are of low density polyethylene, or PVC, which avoids

problems of corrosion.

Calcium and Magnesium

Calcium and magnesium salts, in normal concentrations, pose no risk
to human health, and are even recommended for the healthy growth of
bones and teeth. They may still offer protection against some diseases,
for example osteoporosis. The harmful levels of calcium and magne-
sium are not reported by the current legislation, and an indirect evalu-

ation is made by means of hardness.

177




Queiroz, TM. & Oliveira, LC.P.

At the evaluated points, calcium ranged from 0.80 to 9.62 mg.L* and
magnesium from 0.31 to 4.57 mg.L" (Table 1). The Mg:Ca ratio ranged
from 1:2.5 to the minimum and 1:2.0 to the maximum. According to
Blumberg and Azevedo Netto (1956), natural waters are expected to
have a Mg:Ca ratio of the order of 1:5 to 1:20. In this case, the waters of
the studied region are not in the expected pattern, presenting a higher
proportion of magnesium in relation to calcium. This is not an alarm-
ing factor since the total hardness is below the maximum allowed value
and the individual values of both calcium and magnesium are low.

A calcium-deficient diet is associated with increased risk of dis-
eases such as osteoporosis, nephrolithiasis, colorectal cancer, hyper-
tension, stroke, coronary artery disease, insulin resistance and obesity.
Water is considered an important source of this mineral, especially for
children (WHO, 2011). When ingested in excess, calcium is excreted
by the kidneys in healthy people, whereas it can cause calcifications in
the kidneys of people with renal dysfunction.

Magnesium is the fourth most abundant cation in the human
body and the second in the intracellular fluid, being cofactor for about
350 enzymes, many of them involved in energy metabolism. Reduced lev-
els of magnesium are associated with hypertension, coronary heart dis-
ease, type 2 diabetes mellitus and reduced insulin sensitivity.

Ingestion of too much magnesium may cause temporary diarrhea,
but rarely causes hypermagnesemia in people with normal renal func-
tion. Concentrations of magnesium in drinking water above 250 mg.L™*
may have a laxative effect, although individuals who are continuously
exposed to this condition may adapt. In all analyzed sources of Vo
Grande, the maximum value was well below the alarm level for mag-

nesium, which indicates that water is safe for human consumption.

Sodium

The measured values of sodium ranged from 0.01 to 0.27 mg.L" with a
median of 0.08 mg.L* (Table 1). Ordinance n° 2914/11 of the Ministry
of Health allows a maximum of 200 mg.L" of sodium, revealing that,
in relation to this element, the waters of Vio Grande are suitable for
human consumption.

Kemerich et al. (2013), studying water quality from the simulated
surface runoff in the Vacacai-Mirim River basin in Rio Grande do Sul,
found sodium values between 2 and 171 mg.L", which are much higher
than those found in Vao Grande.

The concentration of sodium in water above 200 mg.L" causes
unpleasant taste and may be a restriction factor to its consumption,
which is not the case of the sources used by the quilombola inhabit-

ants of Morro Redondo and Baixios.

Iron
Ordinance n° 2914/11 of the Ministry of Health limits the iron content

in the waters in 0.3 mg.L". In the measurements made in the sources of
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Vao Grande, a maximum value of 0.009 mg.L ", minimum < 0.001 mg.L"
(limit of detection of the apparatus) and median of 0.003 mg.L! (Table 1)
were observed. The maximum value is well below the limit allowed
by the legislation, evidencing the good quality of the water in relation
to this element. Oliveira Filho, Dutra and Ceruti (2012) found much
higher values (0.43 to 0.48 mg.L") in a study carried out in the Santa
Rosa River basin in Parana.

Iron ions can be deposited in the hydraulic apparatus and cause
incrustations, allowing the appearance of ferruginous bacteria, besides
provoking characteristic and unpleasant taste and odor. In sanitary
ware and clothes, it can cause the appearance of ferruginous stains
(MORUZZI; REALL 2012).

Iron is an abundant element on the earth’s surface and its main
natural sources are the weathering of rocks and the erosion of rich
soil in this element. According to Oliveira Filho, Dutra and Ceruti
(2012), high levels of iron in surface waters may be associated with
increased rainfall runoff due to the reduction of riparian forests
and soil cover.

In the region of Vao Grande, where the water samples were
obtained, the margins are preserved and the agriculture and live-
stock activities are little technified and practiced in small areas; the
soil is sandy with a medium texture and the predominant rock mate-
rial is limestone. Thus, and in the absence of effluent discharge in
the water bodies, it is believed that the main source of iron can be
the rocks and the local soil in natural conditions, but at low levels

and safe for human consumption.

Potassium

Potassium was found in values ranging from 0.02 to 0.68 mg.L", with
amedian of 0.21 mg.L"! (Table 1). Potassium is an important element
in the human body and, along with sodium, it participates in intracel-
lular exchanges. Ordinance n° 2914/11 of the Ministry of Health does
not establish limits for potassium in human water supply. In agricul-
ture, potassium is beneficial and desirable a nutrient.

CETESB (2009) reports that the concentrations of potassium in
natural waters do not exceed 10 mg.L", indicating that the waters of
Vio Grande are within the expected standard for this element.

Lucas, Folegatti and Duarte (2010) while evaluating the water
quality of the Marins river basin, a tributary of the Piracicaba River,
found potassium values ranging from 4.5 to 51.6 mg.L", much supe-
rior to those found at Vao Grande, evidencing the good quality of the
water in comparison with other places.

Nery (2001), studying the importance of water analysis for pub-
lic health in two regions of the state of Rio de Janeiro, observed that
the regularity of the drinking water supply system and improvements
in the distribution system are risk reduction factors to the health of

the population.

Eng Sanit Ambient | v.23 n11 jan/fev 2018 | 173180 0



Water quality in remaining quilombola communities

CONCLUSION

Regarding the evaluated variables, the water sources used by the resi-
dents of the quilombola communities Baixios and Morro Redondo, in
Vao Grande, are of good quality. However, filtration and disinfection

are recommended. Only turbidity presented very divergent values and

deserves attention. The monitoring of water quality should be continu-
ous and with more comprehensive studies, investigating other impor-
tant variables to define the potability. Public authorities must interfere
in the site, providing at least water filtration and disinfection equip-

ment, as well as a continuous monitoring program.
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