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RESUMO

Justificativa: Os ecossistemas aquéticos continentais e 0s ecossistemas marinhos estdo sendo
amplamente alterados em sua estrutura pelos impactos antropicos, produzindo alteracdes
substanciais no uso do solo, poluicdo do ar, com impactos nos recursos hidricos superficiais e
subterraneos. Esses impactos sdo globais, regionais e locais e vdo desde mudancas e variacdes
climéticas ao desmatamento de matas ripérias, alteracdes de fluxo em rios e introducéo de
espécies exaticas.

Objetivo: avaliacdo impactos antrépicos da Praia de Caranambuba no Rio Pard e Rio
Cajueiro na Regido Metropolitana de distrito de Mosqueiro. Metodologia: pesquisa de
campo, com analises in locus por métodos qualiquantitativo, em coleta de agua na praia de
Caranamduba na Ilha de Mosqueiro em Belém do Paré e observacional, em Carananduba e rio
Cajueiro, nos aspectos da morfologia ambiental, ocupacdo urbana e impactos antropicos,
ocupacdo das margens dos rios, caracteristicas do esgoto urbano nos limites da praia,
comércio local e impactos ambientais resultantes. urbanizacdo e impactos ambientais, esgoto
e dejetos urbano na area dos rios Para e Cajueiro. Foram realizadas coletas de amostras da
agua e andlise quimica qualitativa in locus de agua da praia do Carananduba para
identificacdo de possiveis presencas de metais pesados. Conclusdo: Os impactos na praia de
Carananduba e na area da ponte sobre o rio Cajueiro, que causam desequilibrio ambiental sdo
antrépicos, especialmente pela ocupagdo e uso de areas sem infraestrutura de saneamento
basico e correta remocdo de dejetos, causando impactos ainda reversiveis no momento. Na
praia de Carananduba foi encontrado tracos de cobre hexavalente, potencial causador de
dermatite. Todavia, necessita de coleta de mais amostras para identificar a fonte é sanzional
ou perene, para intervir com medidas que possam eliminar ou mitigar sua ocorréncia. Ha
necessidade de implementar urgente politicas de educacdo ambiental a comunidade,

tratamento do esgoto e coleta de dejetos urbanos.

Palavras-chaves: Quimica ambiental, Analise de agua, Limnologia, Bacia hidrografica



ABSTRACT

Justification: Continental aquatic ecosystems and marine ecosystems are being extensively
altered in their structure by anthropogenic impacts, producing substantial changes in land use,
air pollution, with impacts on surface and underground water resources. These impacts are
global, regional, and local and range from climate changes and climate variations to the
deforestation of ciliary forests, changes in river flow and the introduction of exotic species.
Obijective: assessment of anthropogenic impacts of Carananduba Beach on the Para River and
Cajueiro River in the Metropolitan Region of the Mosqueiro district. Methodology: field
research, with in locus analyses using qualitative and quantitative methods, in water collection
on Carananduba beach on Mosqueiro Island in Belém - PA and observational, in Carananduba
and Cajueiro river, in aspects of environmental morphology, urban occupation and
anthropogenic impacts, occupation of riverbanks, characteristics of urban sewage on the
beach limits, local commerce and resulting environmental impacts. urbanisation and
environmental impacts, sewage and urban waste in the area of the Par4 and Cajueiro rivers.
Water samples were collected, and qualitative chemical analysis was carried out in situ on
Carananduba beach to identify the possible presence of heavy metals. Conclusions: The
impacts on Carananduba beach and in the area of the bridge over the Cajueiro River, which
cause environmental disequilibrium, are anthropogenic, especially due to the occupation and
use of areas without basic sanitation infrastructure and correct waste removal, causing impacts
that are still reversible at the moment. Traces of hexavalent copper, a potential cause of
dermatitis, were found on Carananduba beach. However, more samples need to be collected
to identify whether the source is seasonal or perennial, to intervene with measures that can
eliminate or mitigate its occurrence. There is an urgent need to implement environmental
education policies for the community, sewage treatment and urban waste collection.

Key words: Environmental chemistry, Water analysis, Limnology, Hydrographic basin.
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1. INTRODUCAO

A &gua constitui um dos compostos de maior distribuicdo e importancia na crosta
terrestre. Sua importancia para a vida esta no fato de que nenhum processo metabdlico ocorre
sem a sua acgdo direta ou indireta. Foram suas propriedades andmalas, comparando com outros
compostos, que possibilitaram o surgimento e a manutencdo da vida na Terra. Basta lembrar
que a agua no estado liquido possui maior densidade do que no estado solido (gelo), fato este
de grande significado para a distribuicdo dos organismos aquaticos. Isto porque se o gelo ndo
flutuasse na agua, os lagos e rios de regides frias se congelariam totalmente durante o inverno,
0 que provocaria a morte de todos os organismos. Vale ressaltar que quase todos 0s outros
compostos sdo mais densos quando no estado solido do que no estado liquido (SANTOS,
ESTEVES, p. 28).

O estudo limnoldgico é basicamente, como em outras ciéncias, uma procura de
principios. Esses principios que atuam em certos processos e mecanismos de funcionamento
podem ser utilizados em predicbes e para comparacdes. Particularmente, o aspecto
comparativo da Limnologia deve ser salientado. Por exemplo, quando se compara a
hidrodinamica de rios, lagos e represas, imediatamente se compreendem certos aspectos
basicos de funcionamento que interferem significativamente no ciclo de vida, na distribuicao
e na biomassa de organismos aquaticos, O fato de possibilitar predi¢cbes e prognosticos
também qualifica a Limnologia como uma ciéncia, importante do ponto de vista aplicado. Nos
ultimos anos, tem sido cada vez maior a degradacdo dos ecossistemas de aguas interiores,
com base em despejos de varios tipos de residuos, por efeitos do desmatamento da bacia
hidrografica e por poluicdo do ar e posterior chuva acida. Portanto, a contencdo desses
processos de deterioracdo e a correcdo e prevencdo das alteracBes nas aguas interiores sé
podem ser feitas se uma solida base de conhecimentos cientificos existir. Por outro lado, a
interferéncia humana na vida aquéatica (superexploracdo de plantas e animais aquaticos,
introdugdo de espéecies exdticas) tem produzido imensas alteragbes na estrutura dos
ecossistemas aquéticos. Além dos problemas de poluicdo, eutrofizacdo e deterioracdo que as
aguas interiores vém sofrendo, deve-se ainda levar em conta que o manejo adequado desses
ecossistemas € também importante para um melhor aproveitamento dos recursos existentes
em lagos, rios e represas. TUNDSI, TUNDISI, p. 30).

Diversas variaveis devem ser consideradas na coleta de
material para a pesquisa em limnologia, dentre eles: temperatura; odor; pH; cor;
transparéncia; turbidez; oxigénio dissolvido; condutividade elétrica; clorofila; correnteza

profunda; correnteza superficial; total de sélidos em suspensdo; total de sélidos dissolvidos;
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velocidade da correnteza; velocidade do vento, dentre outros. Por exemplo, em uma coluna de
agua a certa profundidade existe determinadas espécies de planctos em outra profundidade
isso pode modificar em virtude da luminosidade, velocidade da correnteza, dentre outros
aspectos especificos. (GUEDES, GUEDES Il, GUEDES, p.62).

Os ecossistemas aquaticos continentais e 0s ecossistemas marinhos estdo sendo
amplamente alterados em sua estrutura e fungdo, em razdo do crescimento e das demandas da
populacdo humana, bem como do desenvolvimento econémico em muitas regides, que produz
alteracOes substanciais no uso do solo, poluicdo do ar, com impactos nos recursos hidricos
superficiais e subterraneos.

Os organismos como Indicadores de Aguas Naturais nio contaminadas e da Poluico e
Contaminacéo — os Bioindicadores: Os ecossistemas aquaticos continentais e 0s ecossistemas
marinhos estdo sendo amplamente alterados em sua estrutura e funcdo, em razdo do
crescimento e das demandas da populacdo humana, bem como do desenvolvimento
econdémico em muitas regides, que produz altera¢des substanciais no uso do solo, polui¢éo do
ar, com impactos nos recursos hidricos superficiais e subterraneos. Esses impactos sdo
globais, regionais e locais e vdo desde mudancas climaticas até o desmatamento de matas
riparias, alteracdes de fluxo em rios e introducdo de espécies exoticas. As alteracdes espaciais
e temporais nesses processos afetam a estrutura e a funcdo dos ecossistemas aquéaticos e
tornam dificil a avaliacdo e a predicdo das consequéncias sob os efeitos de multiplos fatores
de estresse (TUNDISI, TUNDISI, pag. 242).

Neste paper, realizou-se uma pesquisa piloto de campo, como parte da pesquisa
“Impactos ambientais da urbanizacdo aos recursos hidricos da Regido Metropolitana de
Belém e seus reflexos na saide das populacdes locais e meio ambiente: Um breve olhar da
geomedicina” da equipe do professor doutor Aureliano da Silva Guedes, onde realizou-se
analises quali-quantitativas da agua da praia de Carananduba e ponte sobre o0 Rio Cajueiro na
ilha de mosqueiro, distrito da cidade de Belém no Estado do Para, para identificar a qualidade
da agua. Tendo como objetivo a avaliacdo dos aspectos geosocioambiental da Praia de

Caranambuba na Regido Metropolitana de Belém no trecho do distrito de Mosqueiro.
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2. METODOLOGIA

O método utilizado foi a pesquisa de campo, com analises in locus por métodos
qualiquantitativo, em coleta de &dgua na praia de Caranamduba na Ilha de Mosqueiro em
Belém do Para e observacional, incluindo o rio Cajueiro.

Foram observados aspectos da morfologia ambiental, ocupagdo urbana e seus
impactos antropicos, ocupacdo das margens dos rios, caracteristicas do esgoto urbano nos
limites da praia, comércio local e impactos ambientais resultantes. urbanizacdo e impactos
ambientais, esgoto e dejetos urbano na area dos rios Para e Cajueiro.

Foram realizadas coletas de amostras da &gua e analise quimica qualitativa in locus de
agua da praia do Carananduba para identificacdo de possiveis presencas de metais pesados,

através dos recursos listados na tabela 1.

Tabela 1
Fita teste Multiparametros Utilizado para identificar se hé a presenca de metais pesados na amostra
coletada e o Ph.
Termdmetro Ambiental Utilizado para mensurar a temperatura ambiente do local na hora da coleta da
amostra.
Disco de Secchi Mecanismo utilizado para medir a transparéncia ou turbidez da agua.
Condutivimetro Este equipamento teve como funcdo medir a condutividade elétrica da gua.

Materiais utilizados.
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3. RESULTADOS E DISCUSSOES

No dia 18 de julho de 2023 na praia de Caranaduba foi realizada a mensuracdo da
transparéncia e turbidez da agua, utilizando o Disco de Secchi, onde foi possivel observar a turbidez
da &gua até a profundidade de 38cm a 10m da margem da praia.

Foi coletada uma amostra de 500mL da agua da Praia do Carananduba, e com o auxilio do
termOmetro ambiental mediu-se a temperatura, que no momento estava a 31,2°C, onde o Ph se
apresentou a 6,2, isso ocorre em virtude da agua dessa praia se apresentar salobra por influéncia do
oceano Atlantico. A condutibilidade elétrica se apresentou a 1,806 miliSiemens/cm, considerada
normal. A quantidade de solidos dissolvidos em amostra de &gua salobra da praia foi considerada

normal.

Nos testes com fita multiparametros, foi possivel obter os resultados expostos na tabela 2.

Tabela 2
Ph (Potencial hidrogenionico) 6,2
TDS (Total de Solidos Dissolvidos) 0,903 mg/I
Carbonato Omg/l
Dureza da Agua 100mgl/l
Bromine Omg/l
Nitrato Omg/I
Nitrito Omg/I
Ferro Omg/I
Cromo (VI) 2mg/I
Chumbo Omg/I
Cobre Omg/I
Mercrio Omg/I
Fluoreto 25mg/I

Dados da 4gua coletada

N&o foram constatadas a presenca de bromo ou bromideos, nitrato, nitrito, ferro,
chumbo, cobre e merctrio no momento da coleta e analise das amostras de agua. Ressalta-se
que, pode ocorrer modificacGes desses dados através da correnteza, maré, dentre outros.

A presenga de cromo VI, que pode causar dermatite, no momento da coleta da amostra
em maré cheia, se apresentou a 2 mg/l o que esta acima do recomendavel que seria até
0,1mg/l de cromo hexavalente na forma dissolvida, o que precisa ser analisado atraves de
mais coletas em diferentes situacOes, para emitir um parecer adequado, visto poder ser de um
fator sanzional ou perene, portanto, € necessario mais dados e a fonte de inducéo.

No método observacional, constatou-se a presenca de esgotos na area da praia do

Carananduba, o que necessita politicas publicas de saneamento urgentes, para promover
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melhor qualidade da &gua, garantindo a satde dos banhistas.

No trecho da pesquisa na ponte do Rio Cajueiro: A analise desse ponto foi
observacional, onde constatou-se um alto indice de poluicdo, através da constatacdo de forte
odor, ocasionado por dejetos despejados de forma exacerbada no leito do rio, também
observou-se que, 0s esgotos das casas que ficam as margens do rio sdo despejados
diretamente no mesmo, assim como, também os barcos de pesca ali atracados também o
fazem, além da presenca de grande quantidade de lixo nas margens do rio, provenientes da
feira e residéncias locais, necessitando politicas publicas de educacdo ambiental.

Na praia do Carananduba, o principal elemento causador de desequilibrio ambiental é
0 homem, seja ampliando sua ocupacdo e uso em areas como beira de igarapés e enseada da
praia, constituido uma vila de familias, que usam a area da praia para descarga de dejetos
organicos oriundos da falta de politicas publicas de saneamento basico e coleta de dejetos,
para contencdo desses danos.

ESTEVES, MEIRELLES-PEREIRA (2011, pag. 255) Destaca-se que o Brasil dispbe
de tecnologias, pargue industrial e mao de obra qualificada em todos os niveis que poderiam
ser empregados para evitar os problemas decorrentes da falta de tratamento de esgoto, que
reduz a qualidade de vida e que ceifa a vida de milhares de brasileiros anualmente. A analise
dos dados gerados por diferentes fontes governamentais, indicam que 0s municipios
brasileiros onde se registram os melhores indices de coleta e de tratamento de esgoto,
apresentam menores taxas de internacdes por doencas veiculadas pela falta de saneamento
basico, sdo também aqueles que tém os mais elevados indices de cidaddos alfabetizados e as
melhores taxas de escolaridade. Assim, pode-se concluir que a educagdo se constitui em um
dos instrumentos mais importantes para a populacdo brasileira alcancar a qualidade de vida

com mais dignidade.
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4. CONCLUSAO.

A biocenose pode sofrer perturbacdes de ordem natural onde a natureza pode se
recupera sozinha, voltando a homeostase; todavia, nos impactos antropicos a recuperacéo, na
maioria das vezes, necessita intervengdes do préprio homem, visto seus impactos serem mais
complexos e, muitas vezes irrecuperaveis por meios naturais e/ou artificiais. Os impactos na
praia de Carananduba e na area da ponte sobre o rio Cajueiro, 0s elementos que causam
desequilibrio ambiental sdo antrdpicos, especialmente pela ocupacdo e uso de areas sem
infraestrutura de saneamento basico e correta remocdo de dejetos, causando impactos ainda
reversiveis no momento.

Quanto a metais pesados somente foi encontrado na praia de Carananduba o Cobre
hexavalente, potencial causador de dermatite. Todavia, necessita de coleta de mais amostras
para identificar a fonte é sanzional ou perene, para, se necessario, intervir com medidas que
possam eliminar ou mitigar sua ocorréncia.

Observa-se a necessidade de implementar urgente politicas de educacdo ambiental
para ter a comunidade como disseminadora de informacdes sobre os cuidados com a
preservacio da bacia hidrografica. E necesséario, também, o tratamento do esgoto para
melhorar e preservar a qualidade da agua, evitando futuros problemas de saide a populacéo

local e turistas que utilizam da praia nos periodos de férias, finais de semana e feriados.
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Abstract

Justification: Continental aquatic ecosystems and marine ecosystems are being extensively altered in their
structure by anthropogenic impacts, producing substantial changes in land use, air pollution, with impacts on
surface and underground water resources. These impacts are global, regional, and local and range from climate
changes and climate variations to the deforestation of ciliary forests, changes in river flow and the introduction
of exotic species.

Objective: assessment of anthropogenic impacts of Carananduba Beach on the Pard River and Cajueiro River in
the Metropolitan Region of the Mosqueiro district.

Methodology: field research, with in locus analyses using qualitative and quantitative methods, in water
collection on Carananduba beach on Mosqueiro Island in Belém - PA and observational, in Carananduba and
Cajueiro river, in aspects of environmental morphology, urban occupation and anthropogenic impacts,
occupation of riverbanks, characteristics of urban sewage on the beach limits, local commerce and resulting
environmental impacts. urbanisation and environmental impacts, sewage and urban waste in the area of the Pard
and Cajueiro rivers. Water samples were collected, and qualitative chemical analysis was carried out in situ on
Carananduba beach to identify the possible presence of heavy metals.

Conclusions: The impacts on Carananduba beach and in the area of the bridge over the Cajueiro River, which
cause environmental disequilibrium, are anthropogenic, especially due to the occupation and use of areas without
basic sanitation infrastructure and correct waste removal, causing impacts that are still reversible at the moment.
Traces of hexavalent copper, a potential cause of dermatitis, were found on Carananduba beach. However, more
samples need to be collected to identify whether the source is seasonal or perennial, to intervene with measures
that can eliminate or mitigate its occurrence. There is an urgent need to implement environmental education
policies for the community, sewage treatment and urban waste collection.

Key words: Environmental chemistry, Water analysis, Limnology, Hydrographic basin.
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I. Introduction

Water constitutes one of the most distributed and important compounds in the Earth's crust. Its
importance for life does lay in the fact that no metabolic process occurs without its direct or indirect action. It was
its anomalous properties, compared to other compounds, that enabled the emergence and maintenance of life on
Earth. It is worth highlighting that water in the liquid state has greater density than in the solid state (ice), a fact
of great significance for the distribution of aquatic organisms. This is because if the ice did not float in the water,
lakes and rivers in cold regions would freeze completely during the winter, which would cause the death of all
organisms. It is worth mentioning that almost all other compounds are denser when in the solid state than in the
liquid state!.

Limnological study is basically, as in other sciences, a search for principles. These principles that act on
certain processes and operating mechanisms can be used in predictions and comparisons. Particularly, the
comparative aspect of Limnology must be highlighted. For example, when comparing the hydrodynamics of
rivers, lakes and dams, certain basic aspects of functioning are immediately understood that significantly interfere
in the life cycle, distribution, and biomass of aquatic organisms. The fact that it enables predictions and prognoses
also qualifies Limnology as a science, important from an applied point of view. In recent years, the degradation
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of inland water ecosystems has been increasing, based on the dumping of various types of waste, the effects of
deforestation in the river basin and air pollution and subsequent acid rain. Therefore, the containment of these
deterioration processes and the correction and prevention of changes in inland waters can only be done if a solid
scientific knowledge base exists. On the other hand, human interference in aquatic life (overexploitation of aquatic
plants and animals, introduction of exotic species) has produced immense changes in the structure of aquatic
ecosystems. In addition to the problems of pollution, eutrophication, and deterioration that inland waters have
been suffering, it must also be considered that the appropriate management of these ecosystems is also important
for better use of existing resources in lakes, rivers, and dams>.

Several variables must be considered when collecting material for research in limnology, including:
temperature; odour; pH; colour; transparency; turbidity; Dissolved oxygen; Electric conductivity; chlorophyll;
deep current; surface current; total suspended solids; total dissolved solids; current speed; wind speed, among
others. For example, in a water column at a certain depth there are certain species of plankton at another depth,
which can change due to luminosity, current speed, among other specific aspects?>.

Continental aquatic ecosystems and marine ecosystems are being extensively altered in their structure
and function, due to the growth and demands of the human population, as well as economic development in many
regions, which produces substantial changes in land use, air pollution, with impacts on surface and underground
water resources.

Organisms as Indicators of Uncontaminated Natural Waters and Pollution and Contamination —
Bioindicators: Continental aquatic ecosystems and marine ecosystems are being extensively altered in their
structure and function, due to the growth and demands of the human population, as well as the economic
development in many regions, which produces substantial changes in land use, air pollution, with impacts on
surface and underground water resources. These impacts are global, regional, and local and range from climate
change to the deforestation of ciliary forests, changes in river flow and the introduction of exotic species. Spatial
and temporal changes in these processes affect the structure and function of aquatic ecosystems and make it
difficult to assess and predict consequences under the effects of multiple stress factors?.

In this paper, pilot field research was carried out, as part of the research “Environmental impacts of
urbanisation on water resources in Metropolitan Region of Belém and its effects on the health of local populations
and the environment: A brief look by geomedicine®” by the team at Professor Aureliano da Silva Guedes, where
qualitative and quantitative analyses were carried out on the water at Carananduba beach and the bridge over the
Cajueiro River on the island of Mosqueiro, district of the city of Belém in the state of Para, to identify the quality
of the water. Aiming to evaluate the geosocial-environmental aspects of Carananduba Beach in the Metropolitan
Region of Belém in the Mosqueiro district.

II. Methodology

The method used was field research, with in locus analyses using qualitative and quantitative methods,
collecting water on Caranamduba beach on Ilha de Mosqueiro in Belém - PA and observational, including the
Cajueiro River.

Aspects of environmental morphology, urban occupation and its anthropogenic impacts, occupation of
riverbanks, characteristics of urban sewage on the beach limits, local commerce and resulting environmental
impacts, urbanisation and environmental impacts, sewage, and urban waste in the Para and Cajueiro rivers were
observed®.

Water samples were collected, and qualitative chemical analysis was carried out in locus of water from
Carananduba beach to identify possible presence of heavy metals, using the resources listed in table 1.

Table 1
Multiparameter Test Used to 1dentify whether there is the presence of heavy metals in the collected sample and
the Ph.
Environmental Thermometer Used to measure the ambient temperature of the location at the time of sample collection.
Secchi Disc Mechanism used to measure the transparency or turbidity of water.
Conductivity meter This equipment was used to measure the electrical conductivity of water.

Used materials.

III. Results and discussion
On July 18, 2023, on Caranaduba beach, the transparency and turbidity of the water was measured, using
the Secchi Disc, where it was possible to observe the turbidity of the water to a depth of 38cm at 10m from the
shore of the beach.
A 500mL sample of water from Carananduba beach was collected, and with the help of an environmental
thermometer the temperature was measured, which at the time was 31.2°C, where the Ph was 6.2, this is due to
the water on this beach appears brackish due to the influence of the Atlantic Ocean. Electrical conductivity was
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1.806 milliSiemens/cm, considered normal. The amount of dissolved solids in a sample of brackish water from
the beach was considered normal.
In the multiparameter test, it was possible to obtain the results shown in table 2.

Table 2
[Ph (Hydrogenion Potential) 6,2
TDS (Total Dissolved Solids) 0,903 mg/l
Carbonate Omg/1
'Water Hardness 100mg/1
[Bromine Omg/1
Nitrate Omg/1
Nitrite Omg/1
Tron Omg/1
IChromium (VI) 2mg/1
Lead Omg/1
ICopper Omg/1
Mercury Omg/1
Fluoride 25mg/l

Collected water data

The presence of bromine or bromides, nitrate, nifrite, iron, lead, copper and mercury were not found at
the time of collection and analysis of the water samples. It should be noted that changes to these data may occur
due to current, tide, among others.

The presence of chromium VI, which can cause dermatitis, at the time of sample collection at high tide,
was found to be 2 mg/l, which is above the recommended level, which would be up to 0.1 mg/l of hexavalent
chromium in dissolved form, which it needs to be analysed through more collections in different situations, to
issue an appropriate opinion, as it could be a seasonal or perennial factor, therefore, more data and the source of
induction are needed.

In the observational method, the presence of sewage was found in the Carananduba beach area, which
requires urgent public sanitation policies to promote better water quality, guaranteeing the health of bathers.

In the research stretch on the Cajueiro River bridge: The analysis of this point was observational, where
a high level of pollution was found, through the observation of a strong odour, caused by waste dumped in an
exacerbated manner on the river bed, it was also observed that sewage from houses located on the banks of the
river are dumped directly into it, as well as fishing boats moored there also do so, in addition to the presence of a
large amount of garbage on the banks of the river, coming from the market and residences of local areas, requiring
public environmental education policies.

On Carananduba beach, the main element causing environmental disequilibrium is anthropical, by either
expanding occupation and use in areas such as the edge of streams and beach coves, forming a village of families,
who use the beach area to discharge organic waste. arising from the lack of public policies for basic sanitation and
waste collection, to contain this damage.

It is noteworthy that Brazil has technologies, industrial facilities and developed labour at all levels that
could be used to avoid problems arising from the lack of sewage treatment, which reduces the quality of life and
takes the lives of thousands of Brazilians annually. An analysis of data generated by different government sources
indicates that Brazilian municipalities where sewage collection and treatment rates are recorded have lower rates
of hospitalisations due to diseases caused by lack of basic sanitation and are also those with the highest rates of
literate citizens and the best education rates. Thus, it can be concluded that education is one of the most important
instruments for the Brazilian population to achieve a quality of life with more dignity®.

IV. Conclusions

The biocenosis can suffer natural disturbances where nature can recover on its own, returning to
homeostasis; However, in anthropogenic impacts, recovery, in most cases, requires interventions from man
himself, as their impacts are more complex and often irrecoverable by natural and/or artificial means. The impacts
on Carananduba beach and in the bridge over the Cajueiro River, the elements that cause environmental
disequilibrium are anthropic, especially due to the occupation and use of areas without basic sanitation
infrastructure and correct waste removal, causing impacts that are still reversible at the moment.

As for heavy metals, only hexavalent copper, a potential cause of dermatitis, was found on Carananduba
beach. However, more samples need to be collected to identify whether the source is seasonal or perennial, in
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order, if necessary, to intervene with measures that can eliminate or mitigate its occurrence.

There is a need to urgently implement environmental education policies to have the community

disseminate information about how to preserve the river basin. Sewage treatment is also necessary to improve and
preserve water quality, avoiding future health problems for the local population and tourists who use the beach
during vacation periods, weekends, and holidays.
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