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Abstract: Urban waste is a broad problem for society and directly affects the
environment, which we can define as the set of conditions that allow sheltering and
governing life in all its forms. In this context, a study was carried out to relate
occupational risks to the waste dumped in a stream in Manaus, in the area located in
the Mindu Municipal Park. The risks were identified and classified through field (in loco)
and bibliographic surveys. In a qualitative way, the relationship between occupational
diseases and the researched environment was verified and concepts for mitigation
were proposed, such as studies on Occupational Safety Engineering, for identification,
anticipation of risks and proposing safety and prevention measures for life and health.
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RISCOS OCUPACIONAIS E SUA RELAGAO COM LIXOS
DESPEJADOS EM UM IGARAPE DE MANAUS/AM: UM ESTUDO
QUALITATIVO DE ENGENHARIA DE SEGURANCA DO TRABALHO

Resumo: Os residuos urbanos constituem uma problematica ampla da sociedade e
afetam diretamente o meio ambiente, este que podemos definir como o conjunto de
condigbes que permitem abrigar e reger a vida em todas as suas formas. Nesse
contexto foi realizado um estudo para relacionar os riscos ocupacionais aos residuos
despejados em um igarapé de Manaus, na area localizada no Parque Municipal do
Mindu. Os riscos foram identificados e classificados através de levantamento de
campo (in loco) e bibliografico. De forma qualitativa foi verificado a relacdo das
doencgas ocupacionais com o meio ambiente pesquisado e proposto conceitos para
mitigacdo como estudos de Engenharia de Seguranga do Trabalho, para identificagéo,
antecipagao aos riscos e propor medidas de segurancga e prevengao da vida e saude.

Palavras-chave: meio ambiente; riscos ocupacionais; seguranga no trabalho.
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1. INTRODUCTION

The healthy environment is of fundamental importance for a better quality of life
for people within cities, therefore it is necessary to carry out integrated management
of urban waste in the management of municipalities, since the inadequate conditioning
of waste leads to environmental damage and social, the most serious ones being
related to health [1].

Urban waste is a broad problem in society, with a worldwide scope. Since the
way garbage is managed can cause damage to both society and nature, its first
impacts being identified in the landscape to which they are placed, causing problems
from the odor to the focus of diseases. Due to the precariousness of urban
infrastructure linked to public cleaning in cities in the last decades, since they do not
have urban infrastructure and equipment to accommodate such demand for waste, the
problem of garbage comes up, where along with the culture of consumption, it tends -
increase in the production of waste, which implies the need for actions to carry out its
environmentally correct management [2].

When referring to communicable diseases, they have a relationship with the
social and economic conditions of individuals and populations, therefore, a sensitive
indicator of their health and life levels. Thus, conducting studies on the epidemiology
of infectious and parasitic diseases, addressing their distribution in intra-urban spaces
can point out important subsidies for the guidance of state interventions, given the
capacity that this group of causes has to highlight priority areas [3].

1.1. Urban waste

Garbage is designated as all useless, disposable material that is thrown away.
It can be composed of: organic material (leftover food), which represents about 65%
to 70% produced in developing countries; waste (bathroom waste, batteries, lamps),
which correspond to 5% of the total mass of waste, that is, the waste itself that is not
amenable to recycling, reuse or composting; and recyclable materials (plastics, paper,
metals and glass), which make up approximately 25% to 30% of the weight, but which
represents the largest portion in volume [4].

The impacts caused by municipal solid waste can extend to the general
population, through the pollution and contamination of water bodies and groundwater,
directly or indirectly, depending on the use of water and the absorption of toxic or
contaminated material. The general population is still exposed to the consumption of
meat from animals raised in the dumps and that can cause the transmission of
diseases to humans. It is estimated that more than 5 million people die each year,
worldwide, due to waste related diseases [1].

1.2. Diseases caused by garbage dumped in streams

Diseases sensitive to garbage are caused by viruses, bacteria, worms and
parasites, which are present in the decomposing organic matter resulting from the
waste and, consequently, from the water in the streams that are infected by the waste
decomposition process. The lack of basic sanitation that in the city of Manaus
contributes to such pollution, because in addition to waste that is erroneously disposed
of in the streams, there is also the release of waste from domestic sewage that does
not have treatment due to [5].
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In general, these waters do not receive any treatment, being open drains, due
to the pollution of the waters of the streams, such families are vulnerable to diseases,
since the presence of heavy metals due to pollution in the water of these streams is
significant. Families living in these areas face multiple problems, such as the spread
of water-borne diseases, the flood and ebb cycle that exposes garbage, the stench,
among others. The city's urban streams are polluted, taken up by residues and waste
in their course, with the decomposition of organic matter present in the garbage, the
characteristics of the environment change, becoming a public health problem since the
environment will be conducive to the transmission of disease [5,2].

Infectious diseases such as dengue, malaria, diarrhea, leptospirosis and others
transmitted by vectors are the main diseases identified in the city of Manaus, which
are related to the health of the environment. Hospitalizations due to diarrhea are 1 for
every 1,000 inhabitants in the city of Manaus [6].

1.3. Occupational Risks

Risks in the workplace can be classified into five types, according to Ordinance
no. 3,214, of the Ministry of Labor of Brazil (MTB), of 1978. This Ordinance contains a
series of regulatory norms that consolidate labor legislation, related to occupational
safety and medicine. To facilitate the prevention of accidents and mitigation of
occupational risks, MTB defines a classification by color, designed to facilitate the
elaboration of the so-called pope of occupational risks [7]. This important classification
is highlighted in table 01.

Table 1: Classification of Occupational Risks [7]

Noises, vibrations, ionizing radiation, non-ionizing radiation, cold, heat, abnormal
pressures and humidity.

Dusts, fumes, mists, gases, vapors, substances and compounds or chemicals in
general.

viruses, bacteria, protozoa, fungi, parasites and bacilli.

GROUP IV Intense physical effort, manual weight lifting and transport, inadequate posture
requirement, strict productivity control, imposition of excessive rhythms, work in day
o and night shifts, prolonged work hours, monotony, repetition and other situations
Ergonomic Risks | 5t cause physical stress and/or psychic.

Inadequate physical arrangement, unprotected machinery and equipment,
inadequate or defective tools, inadequate lighting, electricity, fire and explosion
probability, improper storage, venomous animals and other risk situations that may
contribute to the occurrence of accidents.

Yellow

2. METHODOLOGY

The study area refers to Stream of the Mindu, located in an urban area of the
city of Manaus. It belongs to the Sdo Raimundo hydrographic sub-basin, which is
approximately 160.5 km?, has a slope and intense urban occupation [8]. The specific
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place of study was the igarapé area that cuts through Mindu Municipal Park, in the
Park 10 de November neighborhood, as shown in figure 02.

AV | 1A - Tia Y

An on-site visit was made to the Mindu Municipal Park and through the existing
trails, it was possible to access the Igarapé margin. Photographic images captured by
cell phone were taken along the route in which the various wastes and evidence of
effluent were directly discharged into the stream bed. Three points were defined to
capture the images: Point A: Stream bed; Point B: Margin of stream; Point C: Source
at the margin of the stream.

Based on on-the-spot checks and field photographs, a bibliographic survey was
carried out in the area of Occupational Health and Hygiene, in order to identify and
classify the evident risks in the place selected for study.

3. RESULTS AND DISCUSSION

Based on the images captured by cell phone, it was possible to qualitatively
identify some risks that directly affect the public health of visitors to the park and
workers exposed to these risks.

In figure 2, the bed of the stream is shown, at a point where the water is very
agitated (current), which is covered by white foam, the result of domestic and / or
industrial effluents that reach the course of the stream. This white foam is formed from
chemicals used in detergents, soaps, shampoos, and other cleaning products that
react with moving water to form this unwanted aspect in the stream water.

In figure 3, it shows an image still in point A, where the water does not have
agitation and the formation of foam is not observed, as in figure 2, however, the cloudy
aspect and the unpleasant odor indicate the existence of chemical products in
suspension and effluent from domestic sewage that is discharged directly into the
stream.

In figure 4, the margin of the stream is shown, which is covered with solid
residues that are mostly composed of various plastics, glass bottles, electronics and
construction waste (wood logs).
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In figure 5, a spring is shown at the margin of the stream that due to the excess
of solid waste in its course, it has a watertight point, which favors the growth of insects
such as Aedes aegypti, which transmits dengue and other diseases.

Figure 2. Point A1 - Stream bed

L F
[

ISSN: 2357-7592



VI INTERNATIONAL SYMPOSIUM ON INNOVATION AND TECHNOLOGY (SIINTEC)
"Challenges in science, technology and innovation after COVID-19"

These places have characteristic smells of human waste, evidencing that
domestic sewage is discharged directly into the stream, which promotes the growth of
bacteria and biological agents that affect human health once it comes into contact.

Occupational risks are the risks that workers are subject to in a work
environment, that is, any situation that presents a risk of damage to the worker's health
characterizes an occupational risk. Risks in the work environment can be classified
into five types according to ordinance n. 3.214 of 1978 from the Ministry of Labor. In
the images, several agents were found to offer risks to the health of the worker and
thus classify Physical, Chemical and Biological risks as shown in table 2.

Table 2. Classification of risks raised in Stream of the Mindu

Study Risk Classification

1. Bad smell - caused by
human waste.

1. Bad smell - caused by 2. Bacteria and fungi -
human waste and waste. disseminated by human
2. Water turbidity - caused by |waste, decomposing animals,
Point A |1. Humidity and heat detergent chemicals. sewage discharged directly
Stream bed |characteristic of the region. 3. Foam - caused by the most |into streams.

diverse products for domestic |3. Several vectors that
and industrial use in cleaning |transmit diseases such as:

processes in general. flies, mosquitoes,

cockroaches, rats, among
others.

1. Humidity and heat

characteristic of the region.

2. Fall and Trip - caused by

the excess of solid waste on 1. Bad smell - caused by

the banks of the stream, such human waste.

Point B |as: pet bottles, tires, couch, 2. Several vectors that

1. Bad smell - caused by

Margin of |among others. transmit diseases such as:
sewage and human waste.

stream 3. Cuts and/or perforations: flies, mosquitoes,

caused by electrical and cockroaches, rats, among
electronic waste, cathode others.

television tubes, wood with
nails, various waste from civil
construction, among others.

1. Bad smell - caused by
human waste.

2. Bacteria and fungi -
disseminated by human

Point C 1. Bad smell - caused by waste, decomposing animals,
Source on |1. Humidity and heat human waste and waste. sewage discharged directly
the banks of |characteristic of the region. 2. Water turbidity - caused by |into streams.
the stream detergent chemicals. 3. Several vectors that

transmit diseases such as:
flies, mosquitoes,
cockroaches, rats, among
others.
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Having defined the classification of risks and their agents in table 2, it was
possible in a qualitative way to elaborate a risk map of the Stream of the Mindu, in
figure 6, specifically in the place defined with the case study area.

Figure 6. Risk map of the stream in the study area
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4. CONCLUSION

Based on this study, it was possible to relate occupational risks to the waste
dumped in the Mindu Stream, specifically in the Mindu Municipal Park, which was the
area defined as the study point. Physical, chemical and biological agents were
identified and classified based on field and bibliographic surveys. The residues can
affect the health of the worker who at some point may have contact with one of these
agents.

In greater emphasis are the biological risks arising from human waste, dead
animals, domestic and / or industrial sewage discharged directly into the stream, which
can cause various infectious or contagious diseases and provide a favorable
environment for the proliferation of various vectors that cause and transmit diseases.

Occupational diseases are directly linked with the researched environment, the
worker / visitor of the park is exposed to these risks and means of mitigation such as
studies of Environment Management and Safety Engineering are essential as a way
to identify, anticipate and propose safety measures and prevention of life, health and
safety of workers.
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