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APRESENTACAO

A colegao “Base de Conhecimentos Gerados na Engenharia Ambiental e Sanitaria”
tem como objetivo disseminar o estado atual do conhecimento das diferentes areas das
ciéncias ambientais e sanitarias, apresentando a evolugao do campo cientifico por meio de
diferentes tipos de trabalhos que abordam os aspectos tecnolégicos, politicos, econémicos,
sociais e ambientais desta disciplina.

Com o crescimento desordenado das cidades brasileiras, observamos, cada vez
mais, os impactos de ocupagdes urbanas sobre o meio ambiente. Com isso, os primeiros
capitulos deste livro debatem sobre a importancia da legislacédo no controle do crescimento
desordenado das cidades e na protecdao ambiental de bacias hidrograficas, seja pela
protecdo e a recuperacdo de matas ciliares ou pela gestéo sustentavel de aguas pluviais
urbanas.

E na medida em que as cidades crescem, a demanda por agua potavel aumenta.
Com isso, torna-se crucial promover o controle da demanda urbana de agua por meio de
medidas que estimulem o uso racional de agua, seja por meio de uma reviséo tarifaria
(Capitulo 5) ou pela otimizagdo das redes de distribuicao de agua (Capitulos 6 e 7).

O uso de fontes alternativas de agua, como o aproveitamento de aguas pluviais em
usos néo potaveis, é capaz de promover redugdes significativas no consumo de agua potavel
em edificacdes (Capitulo 8). Porém, para garantir a saide e o bem-estar de usuarios, toda
agua deve passar por um processo de tratamento capaz de atingir os padrdes de qualidade
estabelecidos em legislagédo ou instrumentos normativos (Capitulos 9 e 10).

Evidentemente, para qualquer tomada de acdo, & necessario um diagnostico
preliminar para avaliar as condiges das aguas. Os Capitulos 11 e 12 realizam diagnésticos
da qualidade de aguas subterraneas, enquanto os capitulos subsequentes apresentam
resultados de andlises da qualidade de agua do Rio Piabinha (Capitulo 13), Cérrego Mirasol
(Capitulo 14) e do Rio Chumbao, Peru (Capitulo 15).

A evolucéo da inovagao tecnologica vem auxiliando tomadores de deciséo na gestao
de recursos hidricos (Capitulos 16 e 17) para garantir a seguranca hidrica no abastecimento
de &agua e na preservagdo ambiental. Os capitulos finais deste volume discorrem a
importancia de promover a conscientizagcdo da populacdo e a educagdo ambiental para
reduzir os impactos ambientais causados pelas agdes do ser humano.

Este primeiro volume contou com a contribuicdo de pesquisadores de diferentes
partes do pais, Argentina e Peru, trazendo de forma interdisciplinar, um amplo espectro
de trabalhos académicos relativos a legislagéo, abastecimento de agua, diagnéstico de
qualidade das aguas, inovagéo tecnoldgica e educacao ambiental. Por fim, desejo que esta
obra, fruto do esforgo de muitos, seja seminal para todos que vierem a utiliza-la.

Daniel Sant’Ana
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ABSTRACT: The Watershed of The Mirassol
Stream is located in the city of Sdo Paulo-Brazil,
it suffers constant environmental degradation,
due to the lack of involvement and interest from
the local community and public management.
The objective of this study is to provide a quality
diagnosis of the stream waters. Water samples
were collected in the months of August (dry
season) and October (transition period) of
2018 and January (rainy season) of 2019, in
three places called Points 1, 2 and 3. In order
to understand the anthropic influences along
the margins of the Mirassol Stream, Physical-
chemical analyzes were carried out in situ and
in laboratories to check the release of domestic
effluents and their different concentrations in
upstream and downstream areas. The results
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of the analyzes showed values above the
parameters of domestic effluents: Total Ammonia,
Total Sulphide, Total Phosphor and pH, mainly at
the downstream areas. Based on the results, it
was possible to verify the high concentration of
pollutants and classify Mirassol Stream as Class
IV, the worst classification for freshwater rivers,
according to the Brazilian National Resolution for
surface water - CONAMA Nr 357/2005.
KEYWORDS: Monitoring, Water
Watershed.

Quality,

DIAGNOSTICO FiSICO-QUIMICO DE
QUALIDADE DA AGUA DO CORREGO
MIRASSOL, CIDADE DE SAO PAULO,

BRASIL

RESUMO: A Microbacia do Corrego Mirassol,
localizada na cidade de Sao Paulo- Brasil, sofre
constante degradacdo ambiental, sendo um
espaco pouco valorizado tanto pela comunidade
local quanto pela gestdo publica. Este estudo
prop6s fornecer um diagnostico da qualidade
das aguas do corrego, onde foram coletadas
amostras de agua nos meses de agosto (periodo
seco) e outubro (periodo de transicdo) de
2018 e janeiro (periodo chuvoso) de 2019, em
trés locais denominados de Pontos 1 a 3, com
analises fisico-quimicas realizadas in situ e
laboratoriais para a verificacdo de parametros
que demonstrassem langamentos de efluentes
domeésticos e suas diferentes concentracdes de
montante a jusante, com o intuito de perceber as
influéncias antrépicas ao longo das ocupacoes
de margens do Coérrego Mirassol. Os resultados
das analises demonstraram valores fora dos
estabelecidos para os parametros relacionados
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com efluentes domésticos: Amdnia, Sulfetos, Fésforo e pH, sobretudo, nos pontos a jusante.
Com base nos resultados, foi possivel verificar a alta concentracdo de poluentes e enquadrar
o Corrego Mirassol como Classe 1V, pior classificacdo para os rios de agua doce, de acordo
com a resolugéo brasileira para aguas superficiais - CONAMA Nr 357/2005.
PALAVRAS-CHAVE: Microbacia; Monitoramento; Qualidade da agua.

11 INTRODUCTION

Metropolis are specially concerned with the contamination of watercourses due to
the need of providing potable water which is vital for the functioning of society. Therefore,
the use of water from the countryside has been a solution, due to the poor state of urban
streams, which require highly sophisticated technological equipment that increases the
price of water treatment. (TUCCI, 2010)

In the field of urbanization and water resources in large cities, can be consider the
following as negative aspects: floods; changes in the hydrological cycle and contamination
of aquatic environments that is due to the release of domestic sewage and the lack of
treatment of it. (TUCCI, 2010)

Water resource management is one of the most serious issues in the contemporary
society. It is of utmost importance to know the quality of water resources and to determine
the conditions of a watercourse. (MENDONCA and LEITAO, 2008).

The main instrument of water resource planning and management policy is the
monitoring of it, since it functions as a tool for inspecting the use of water bodies. The
monitoring is used in order to provide information that allows planning of environmental
control, since it shows the effects on water resources and it gives a qualitative characteristic
of the water. (GUEDES et al, 2012)

To set environmental sanitation goals it is necessary to carry out the evaluation
and monitoring of the physiochemical characteristics and behavior during different climatic
conditions. (BRAGA et al, 2006)

Due to these reasons, the objective of this research was to carry out an evaluation
of the parameters of water quality in the Mirassol Stream, based on the physical-chemical
assessment of its waters and on the established limits of the Brazilian legislation. (CONAMA,
2005)

To achieve this objective, were chosen three collection locations from the upstream
and downstream areas, under different aspects, seasons and shore occupation with the
objective of verifying the hypothesis of variation and the maintenance of the results under

different circumstances.
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21 MATERIAL AND METHODS

2.1 Characteristics of the studied area

Sao Paulo is the capital of the state of Sado Paulo, the most populous city in Brazil.
Located at latitude 23°33’01”’S and longitude 46°38’02”W. The total area of the city is 1.521
kmz. (IBGE, 2010)

Mirassol Stream is a small urban watercourse that during the urbanization of the
city of Sdo Paulo underwent different transformation processes. It has an approximate
length of 1932 meters and it is located at coordinates Latitude 23°38’09.5”S / Longitude
46°36’38.1"W. (SIURB, 2011)

It has a variable altimetry of 820 meters upstream and 740 meters downstream, its
physical characteristics vary between underground galleries. rectangular open channels
and a concrete streambed. It divides the western district of Cursino with the eastern district
of Sacoma. In conjunction with the district of Ipiranga they are inserted in the borough of
Ipiranga, which is responsible for public management of these three districts. (SIURB, 2011)

On August 30, 2018, there were 14,315 residences in the area of the study, of which
13,173 had sewage collection, totaling 92% of the residencies. However, there was no
treatment to the generated sewage, which was being released into the Mirassol Stream.
The entire watershed area is administrated by SABESP (a public company responsible for
basic sanitation). (SABESP, 2018).

2.2 Collection Points

To analyze the waters of Mirassol Stream, samples were collected at three points,
named Point 1, 2 and 3. It is observed that Point 1 (upstream) is in the transition between
underground channelling and open channel flow, whose main objectives of analysis were:
to compare the results with the samples from Points 2 and 3 (downstream); and to compare
whether the population density in the margins can be an influencing factor in the results.
The Figure 1 shows the Mirassol Stream watershed map and the location of the collection
points.
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Figure 1 - Map of the sampling points of the Mirassol Stream watershed.

To locate the geographic coordinates of the analyzed points was used the Datum

WGS 84, from Google Earth, being available according to Table 1.

Samples Latitude (South) Longitude (West)
Point 1 23°38'09.5” 46°36'38.1”
Point 2 23°37’54.1” 46°36'33”
Point 3 23°37'30.9" 46°36'40.2"

Table 1: Geographic Coordinates of the Collection Points.

2.3 Water collection and analysis

For limnological analysis, it is important to check the rainfall and flow rates of the

three analyzed points, as the concentration of pollution may vary according to the rainfall

rate. The dilution of contaminants can occur in places with frequent rain. (BELLUTA et.al,

2011)

Base de Conhecimentos Gerados na Engenharia Ambiental e Sanitaria

Capitulo 14



To analyze the waters of the Mirassol Stream, samples were collected on three
dates; corresponding to the driest month (31 Aug 2018), transition month (31 Oct 2018) and
the wettest month (30 Jan 2019). (IAG-USP/2017)

The modus operandi used for collections, transport and analysis followed the
determined procedures of fresh waters sampling. (APHA, 2005)

2.4 Analytical Tools

In the analysis, were used the equipment, references and parameters described in

Table 2.
Reagents _
Instruments Brand: d . . . Standard Limit .
Parameter Lovibond Brand: Vario | Analysis Location (Class Ill) Unit
Turbidity -X- 100 NTU
Total Ammonia Multiparameter Limit 50 mg Municipal 13,3
Colorimeter University of Sao
Total Sulphide MD 600 Limit 3,5 mg Caetano do Sul 0,3
Total Phosphor Limit 70 mg 0,075 mg/L
Dissolved
-X- >4
Oxygen Mul M
ultiparameter Meter .
pH SensoDirect 150 -X- In Situ 6a9 -
Water/Air Temp. -X- -X- °C

Table 2: Equipment, parameters and references for analysis.

2.4.1 Flow Measurement

To measure the flow, a plastic bottle (PET bottle filled with 3 of water) was used, it
was launched in the center of the stream, and its travelling time was measured. The test was
performed three times to obtain the average time in each point. The size of the stream and
the water depth were considered. (PALHARES et.al, 2007)

31 RESULTS AND DISCUSSION

3.1 Climate conditions

As shown in Table 3, it is observed that the climatic conditions were different in each
test. In addition, until three days after the tests, there was no rain.
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Accumulated Air
Date Flow monthly Temp.
(m?¥s) rainfall (mm) °C)
8/31//2018 0,08 43,6 24,4
10/31/2018 0,12 152,2 26,4
1/30/2019 0,14 268,0 33,5

Table 3: Climatic Conditions of Collections.

3.2 Analysis of data collection

3.2.1 Flow

Only the flow analysis of Total Sulphide, Total Phosphor, and Total Ammonia was
not enough to explain the influence on the results; however, it is noticed that the results
are better with lower flow and the points upstream, in comparison to those of downstream.

3.2.2 Turbidity

It can be noticed that, according to Graph 1, the highest turbidity values were
registered in the downstream point in comparison with the upstream points, these values
were also registered during the high flow period, which can result in a dilution of pollutants.
This possibility has greatinfluence in the sediments that are upturned and which, theoretically,
would remain suspended in the water. However, this is not the case for the Mirassol Stream,
since at the time the bottom of it was modified to the rectangular concrete galleries style,
showing that the higher turbidity values can be explained, possibly, by an increase in the
discharge of domestic effluents. (ANA, 2011).
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Graph 1: Turbidity Values. MAV (Max Allowable Value).
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3.2.3 Total Sulphide

In the case of Sulphide, it is common to find the presence of industrial and
domestic effluents, originated from the anaerobic decomposition of organic matter, mostly
in environments with low values of Dissolved Oxygen, like the sewers. The presence of
Sulphide (H2S) is normally characterized by the detection of bad smell. It is an extremely
toxic gas, which irritates the skin, eyes and mucosa. (ALABURDA, 1998).

As shown in Graph 2, the highest values for Total Sulphide were recorded in the
periods of greater precipitation, flow and in the downstream points in comparison to the
upstream points.
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Graph 2: Total Sulphide Values. MAV (Max Allowable Value).

3.2.4 Total Ammonia

Ammonium in high concentrations may be the result of nearby sources of
contamination, such as urine found in domestic effluents. (ALABURDA, 1998).

As shown in Graph 3, the highest values of Total Ammonia were recorded in the
periods of greater precipitation, flow and in the downstream points in comparison to the
upstream points.
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Graph 3: Total Ammonia Values. MAV (Max Allowable Value).

3.2.5 Total Phosphor

Among the phosphorus sources, domestic sewers stand out, due to the presence of
phosphorous detergents and the fecal matter itself. Storm drainage from urban areas is also
a significant source of phosphorus for water bodies (diffuse pollution). (ANA, 2011).

As shown in Graph 4, the highest values of Total Phosphorus were recorded in the
periods of greater precipitation, flow and in the downstream points in comparison to the

upstream points.
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Graph 4: Total Phosphor Values. MAV (Max Allowable Value).

3.2.6 Dissolved Oxygen

Dissolved Oxygen is one of the main indicators of life possibility in streams; it
influences several other indicators of water quality and temperature, which are essential
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factors for the comparison of the indicators and measurement of the parameters. This is due
to the solubility of the gases and the oxygen, which decrease while water temperature rises,
therefore, for the same water mass the concentration of dissolved oxygen will be lower than
the temperature. (ANA, 2011).

As shown in Graph 5, the highest values of Dissolved Oxygen were recorded in the
downstream points in comparison to the upstream points. These are factors that may have
influenced the results: periods of greater precipitation and flow, as well as the aeration
caused by the speed of the water, also generated by altitude difference. (ANA, 2011).
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Graph 5: Dissolved Oxygen Values. MAV (Minimum Allowable Value).

3.2.7 Water Temperature

The importance of studying this parameter lies in the fact that temperature is
a determinant of the availability of Dissolved Oxygen, but also that it interferes with the
increase or decrease in metabolic activity of bacteria and other microorganisms. (VON
SPERLING, 2011).

As shown in Graph 7, the highest values of Water Temperature were registered
in the downstream points in relation to the upstream points, this is also due to different
atmospheric conditions, as well as, the incidence of shadow in the collection points. It is
noteworthy that there is no vegetation cover on the margins at any point.
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Graph 7: Water Temperature Values. MAV (Max Allowable Value).

328 pH

The pH is highly influenced by the amount of organic matter that decomposes. The

greater the amount of available matter, the lower the pH, since the decomposition of this

material produces acids. (ESTEVES, 1998).

In the samples, the pH was more acidic at lower flows and at the downstream points

in comparison to the upstream points, as shown in Graph 8.
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Graph 8: pH Values. MAV (Max Allowable Value).

41 CONCLUSION

Based on the results, it is suggested to deepen the studies with a greater number of

parameters and analyzes of different spectra. Itis also suggested to initiate a historical series
based initially on the results of this study with the objective of comparing and monitoring,

since the competent institution did not do it until the conclusion of this study.
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It is important to highlight that, even though the physical chemical analyzes are
fundamental for the measurement of the water quality, it was not possible to evaluate the
contamination effects in the watershed ecosystem, since it requires specific studies on this
field. In addition, the studies were carried out in a punctual way and measured instantly at
the collection point, therefore, it is needed a greater number of metering to achieve more
precise results.

It was noticed that the results obtained in different seasons had changed and might
have influenced the final results. Also, the downstream points presented, in general, worse
values than the upstream points, needing deeper studies on the hypotheses raised by this
study.

Due to the diagnosis it was possible to verify that the Mirassol stream suffers
environmental degradation daily, it is caused by the lack of collection and treatment of
sewage, another factor that contributes to this is the discharge of domestic sewage. All these
factors are drastically affecting the quality of the water in comparison to the established
parameters.

In conclusion, to this study, it appears that the obtained results are not consistent
with the Maximum Allowable Values for Class Ill Rivers, as recommended by Brazilian
legislation - Resolution 357/2005 — CONAMA. Therefore, The Mirassol Stream water is not
favorable for use other than those established by the Class IV.
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