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ABSTRACT

Introduction: Automotive Gas Station’s (AGS) workers are exposed to risks such as
chemicals, physical risks, explosions and violence. Gas Stations are also on rivers, lakes
and oceans, in boats without propulsion, classified by the National Petroleum Agency
(NPA) as Floating Gas Stations (FGS). The Amazon region concentrates 95.0% of the FGS
in Brazil, and they are fundamental for the transportation of people, cargo and services.
Objective: Intervene in the risks associated with the health of FGS’s workers, through
an interdisciplinary and multi-institutional approach. Method: The study is qualitative
and the methodology is an intervention research with the use of adapted checklist
and interviews. Results: Specificities of FGS, irregularities found, worker’s interviews
and measures to mitigate the risks are described. Certain irregularities are similar to
those reported for the AGS, added to others resulted from the specificities of the FGS.
Precarious environments, conditions and work processes were found and there were
reports of complaints related to benzene intoxication. Conclusions: AGS have been the
subject of research and interventions, but there are no publications about FGS, specific
legislation and actions to minimize the risks. The study generated collective learning and
institutional cooperation to protect and improve workers’ quality of life.

KEYWORDS: Gas Stations; Floating Gas Stations; Manaus; Sanitary Surveillance; Worker’s Health

RESUMO

Introducdo: Os trabalhadores em postos revendedores de combustiveis automotivos
(PRCA) sdo expostos a riscos quimicos, fisicos, explosdes e violéncia. Os postos de
combustiveis também estdo presentes nos rios, lagos e oceanos em embarcacoes
sem propulsdo, classificadas pela Agéncia Nacional de Petroleo (ANP) como Postos
Revendedores Flutuantes (PRF). A Amazonia concentra 95,0% dos PRF do Brasil, e eles
sao fundamentais para o deslocamento de pessoas, de cargas e de servicos. Objetivo:
Intervir de forma inaugural nos riscos associados a salde dos trabalhadores de PRF,
mediante uma abordagem interdisciplinar e pluri-institucional. Método: O estudo é
qualitativo e o método, a pesquisa-intervencdo com a utilizacdo de roteiro de inspecao
adaptado e entrevistas. Resultados: Foram analisados: as especificidades dos PRF; as
nao conformidades encontradas; os relatos dos trabalhadores e as medidas adotadas
para mitigacdo dos riscos identificados. Certas nao conformidades sao semelhantes
as relatadas nos PRCA e se somam a outras decorrentes das especificidades dos PRF.
Precarias relacoes e situagdes de trabalho foram encontradas e houve relato de queixas
possivelmente relacionadas a intoxicacdo por benzeno. Conclusdes: Os PRCA tém sido
objeto de pesquisas e intervencoes; mas sobre os PRF inexistem publicacées, normas
especificas e acdes de minimizacdo do risco. O estudo gerou aprendizado coletivo e
cooperacao institucional para protecao e melhor qualidade de vida para os trabalhadores.

PALAVRAS-CHAVE:
Revendedores Flutuantes; Manaus; Vigilancia Sanitaria; Saide do Trabalhador

Postos Revendedores de Combustiveis Automotivos; Postos
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INTRODUCTION

Work is a fundamental determinant in the health-disease process
and the risks associated with worker’s health must be detected
and analyzed so that measures are taken to prevent them, a trans-
disciplinary articulation, intra e intersectorial'?, being essential.

Automotive gas stations (AGS) workers are exposed to several
risks, with chemical exposure standing out. The AGS are also
responsible for environmental contamination, involving soil, air,
and water?3. Chemical exposure includes benzene, xylene, and
toluene but mainly the first, whose acute intoxication may cause
signs and symptoms such as: myalgia, dizziness, drowsiness, and
asthenia. Chronic exposure can lead to progressive bone mar-
row degeneration, aplastic anemia, and/or leukemia*®. Benzene
contamination can happen through oral, dermal, and respiratory
routes, the last two being the most relevant. Gas station atten-
dants, gas station supervisors, those in charge of measuring and
discharging fuels, and those responsible for quality tests are the
most exposed.

Workers at reseller stations are also exposed to other risks,
such as: robberies, trampling, assaults, fires, and explosions?®’.
Besides that, the organic solvents present in petroleum derivates
can be ototoxic®® and cause ophthalmologic damage, such as loss
of the ability to discriminate colors, in AGS workers'.

According to the International Agency for Research on Cancer
(IARC) of the World Health Organization (WHO), there is enough
evidence of the carcinogenicity of benzene, which causes acute
myeloid leukemia in adults".

The AGS is also present on floating vessels without propulsion,
being called Floating Gas Stations (FGS), which operate at a
location that is fixed and determined by the Port Authority. They
resell automotive fuels at retail and supply tanks for consump-
tion by sea, lake, and river vessels or authorized containers'.

Present mainly on the Legal Amazon, these establishments
are known locally for pontées, being essential for this region,
which has 16 thousand kilometers of navigable rivers that are
extremely important for the local economic, social, and cultural
dynamics. It is estimated that in 2017 this waterway network has
transported approximately 9.8 million passengers and 3.4 million
tons of cargo distributed in the state and interstate longitudinal
displacement and crossing'>.

FGSs have assisted in the displacement dynamics of vessels in
the Amazon region for decades. Souza'* presented reports on
the pontées of the manauara coast in the 1960s in the extinct
Floating City, a time when these establishments were installed
on the Rio Negro, but distanced from the floating house clusters
to prevent explosions or fires from causing further damage. Wil-
son Souza Aranha, in the 1960s, documented photographically an
establishment of this type also in the old Floating City, which had
its tanks at the top of the platform.

Over the years, the FGSs has undergone modifications in its
construction. They were initially constructed on floating wood
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logs, mainly from acacuzeiros, as reported by Souza'. Pres-
ently, these establishments have metallic structures and sub-
merged tanks; and many have convenience stores as well as
their land-based counterparts.

According to data from the National Petroleum Agency (NPA),
Amazonas has the highest number of FGS in Brazil, with 127 of
the 199 authorized establishments in the country, which rep-
resents more than 60% of the existing services in the national
territory. Para has 46 and Acre has 17 FGS. Thus, those three
states in Legal Amazon have approximately 95% of the FGSs
across the country. The Manaus shore, the territory covered
by this study, has 17 pontées authorized by NPA™>. The state
of Sao Paulo has three such establishments, Rio de Janeiro has
two and states of Amapa, Bahia, Maranhdo, and Rond6nia each
have one'™.

Moura-Correa et al.? reported the experience of the Occupa-
tional Health Surveillance (VISAT) network in AGS in six Brazil-
ian states (Bahia, Parana, Rio Grande do Sul, Rio de Janeiro,
Santa Catarina, and Sao Paulo), between 2004 and 2014, and
pointed out the following problems: no control over the sources
of fuel vapors in the air; chemical exposure to products other
than gasoline, such as alcohol, diesel, and gas; absence of
training for workers; failures in the provision of personal pro-
tective equipment; low performance of periodic examinations;
violence, assaults; trampling and aggression from customers.
In Brazil, there are other reports of successful experiences of
VISAT actions at the reseller stations'®'7'81%20 hut all publi-
cations are focused on land services. Therefore, there are no
practical references that can contribute to the planning of
interventions in the specifics of services installed on vessels
without propulsion.

In addition to the absence of reports on FGSs in the scientific lit-
erature, Cardoso?', in a cyclical analysis by VISAT in the state of
Amazonas, has reported that local actors involved in the inspec-
tion of processes, conditions, and work environments recognize
the punctual nature of existing actions, with no continuous and
systematic operationalization of activities over time.

Joint actions between Health Surveillance (Visa), Environmen-
tal Surveillance, Occupational Health Reference Center (CER-
EST), union and academy can have an important transforming
nature for this type of activity, since: Visa has the necessary
police power; Environmental Surveillance plays an important
role in environmental risks; CEREST is the technical reference
in occupational health in the Unified Health System; the union is
the worker’s representative institution, which has the essential
knowledge of workers; and the academy is fundamental for the
production, systematization, and dissemination of knowledge.

In Manaus, the municipal Visa plays a very important role in
inspections of work environments, processes, and conditions,
as it is the competent health authority to inspect all establish-
ments under its jurisdiction. This service is responsible both for
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the performance of services subject to annual health licensing,
as well as work environments in general, which are exempt
from the requirement of the Sanitary License, but which can be
inspected when complaints are made, epidemiological reasons,
or demands from other agencies.

Concerning VISAT, there is no specific sector in the structure of
the Municipal Health Secretariat of Manaus (SEMSA), but VISAT
actions occur in a transversal way, in health surveillance and
the assistance network, with Visa being the only holder of police
power, essential for inspections of work environments, condi-
tions, and processes.

VISAT has as the main legal framework annex LXXIX to Consolida-
tion Ordinance n° 5, of September 2, 20172, former Ordinance
n° 3,120, of July 1st, 19982, which provides for inspections in
wok environments and processes with an interdisciplinary and
multi-institutional character, emphasizing the participation
of workers and its legal representatives. The performance of
worker knowledge in inspection acts is also supported by the
National Policy for Workers Health 2 (PNSTT) and the Health
Code of Amazonas?.

Regulatory Standard (NR) n° 9%, of 2006, has established mini-
mal occupational health and safety requirements for activities
with exposure to benzene applicable exclusively to land services
(AGS) but neglected services installed on floating vessels without
propulsion (FGS). However, Mendes et al.® highlighted the prog-
ress that this legal provision represents, as it allows expansion of
actions to prevent AGS worker’s exposure to benzene.

The environmental regularization of the FGSs is an important
preventive measure not only for the environment but also for the
workers of these ventures and populations that live in their sur-
roundings. The Resolution of the National Environment Council
(Conama) n° 273%, of November 29, 2000, establishes since then
the obligation of prior licensing and operation of AGSs and FGSs.

Fire protection measures are also essential to prevent accidents
and ensure greater safety for workers and users. Thus, these
establishments must meet the requirements of the Fire Depart-
ment?2 of the state of Amazonas, as well as the provisions of NR
n° 23, of July 6, 1978, specific for fire protection.

This study aimed to intervene in an initial way in the risks associ-
ated with the health of FGS workers, through an interdisciplinary
and multi-institutional approach. We sought to contribute to the
identification and prevention of risks related to the health of
FGS workers on the Manaus waterfront; discuss the specificities
of the risks to the health of FGS workers, as well as the potential
environmental risks and promote the articulation of surveillance
actions in the city of Manaus.

METHOD

The method used was intervention research with a multi-in-
stitutional and multi-professional character, as carried out in
the field of occupational health, a modality of action research;
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the strategies adopted for structured data collection covered
the application, during the inspections, of a specially adapted
script and the conduction of interviews with workers. Partici-
pated in the inspections: the Manaus regional and Amazonas
state CEREST; Visa Manaus, city Environmental Surveillance;
Oswaldo Cruz Foundation (Fiocruz), and Union of employees in
service stations for fuel and oil products, convenience stores,
car wash, oil change and lubricant sales in the state of Amazonas
(SINPOSPETRO/AM).

The inspection team was composed of a veterinary medical
inspector from Visa Manaus, master’s student in Public Health at
Fiocruz; a unionist; professionals from Manaus regional and Ama-
zonas state CEREST in the areas of phono audiology, medicine,
psychology, and social service; as well as an engineer from the
Environmental Surveillance of the city of Manaus.

A specific script was developed based on the instrument used by
Santa Catarina state Visa for land establishments3!, with the fol-
lowing sections: 1- General company data; 2- Characteristics of
economic activities; 3- Characteristics of areas, operations, and
equipment; 4- Protective measures; 5- Electrical installations;
6- Training; 7- Hygiene and comfort conditions; 8- Uniforms;
9- Functions and activities developed; 10- Collective protective
equipment (CPE); 12- Waste; 13- Deposits and 14- Final con-
siderations about the inspection. In addition to these sections,
the following annexes: List of documents to be evaluated and
Document analysis.

The questionnaire applied to workers was composed of five sec-
tions with questions on: 1- Occupational accidents; 2- Critical
incidents; 3- Referred morbidity; 4- Subjective perception of
risk and 5- Improvements in work processes and environments.
It should be noted that this document was prepared according
to the provisions of the Normative Instruction for Occupational
Health Surveillance?.

The inspections were carried out in establishments regularizes in
the NPA database, located on the Manaus waterfront. At the time
of elaboration of the intervention project, the register had only
nine FGS records', even though the Institute of Weight and Mea-
sures of Amazonas (IPEM-AM), in 2017, reported the existence of
21 establishments of this type in the city of Manaus®. The inter-
ventions occurred in four of those 9 FGSs chosen at a planning
meeting of the institutions involved in the action, considering
mainly the demands of Manaus regional and Amazonas state CER-
EST, as well as SINPOSPETRO/AM.

The inspections were guided by the provisions on the Manaus
Sanitary Code®-4 and by other relevant legislation, with admin-
istrative procedures being carried out as required for each case.
They were also recorded using audiovisual resources, as provided
for in the Amazonas Health Code.?.

The inspection reports were prepared together with the tech-
nicians of the institutions participating in the interventions and
delivered to the FGS representatives, at which time the nec-
essary clarifications and guidance were provided. It should be
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noted that, within the scope of this study, biological samples
were not collected from workers, as the focus of this project
was not on the effects of exposure to benzene, toluene, ethyl-
benzene, and xylene (BTEX).

The data collection strategies were mainly qualitative and, in
addition, in the case of an intervention proposal, the data anal-
ysis started simultaneously with the collection and extended in a
later period. The responses to the questionnaires were analyzed
in relation to each FGS and in relation to the group of workers.

The research was authorized by Manaus SEMSA and the project
was submitted to the Research Ethics Committee (REC) of the
Sergio Arouca National School of Public Health (ENSP), having
obtained the favorable substantiated opinion number 2,896,402.

The inspections were monitored by the workers’ legal repre-
sentative, SINPOSPETRO/AM. This was intended, in addition
to respecting the principles of interventions in Occupational
Health, to ensure that FGS employees had greater protection.

RESULTS

The inspections were carried out on November 13, 2018, in the
morning and afternoon periods. In the first establishment in the
morning shift (FGS 01) and the first of the afternoon shit (FGS
03), no action was taken, as the first had its activities closed and
the second was closed by the NPA. The two establishments that
were in full operation were inspected, one in the morning (FGS
02) and another in the afternoon (PRF 04). Two workers were
interviewed in each pontdo.

Specificities of floating gas stations

FGSs are vessels without propulsion that are distant from the
banks of the river. Its location is fixed and determined by the
Port Authority. Being floating, in a fast-flowing river, it should be
noted that all FGSs should have a guardrail on all its edges, to
prevent workers and customers from falling into the river.

Fuel is unloaded by vessels that transport oil products between
the refinery and the FGS, and this service can be proprietary
or outsourced.

FGSs commercialize a type of fuel that does not exist in AGSs,
marine diesel.

Unlike the AGSs, which have gutters around the supply lane and
the unloading area for fuel drainage in the event of spills, FGSs
have barriers of approximately 10 cm around these areas. Thus,
in the event of an accident, the spilled product would be con-
tained in the defined area and would be removed with the aid of
absorbent materials.

The sale of fuel in containers is quite common in FGSs. Due to
the long distances traveled by vessels in the Amazon region,
some stock up on oil products to avoid shortages along the way.
It is also common that, for fueling, the attendants hand out the
nozzle for the vessel conductor to carry out the process.
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Commonly, the FGSs have guard dogs on board to assist in the
security of establishments due to the frequent robberies carried
out by pirates in the rivers of the Amazon region.

Life jackets are among the PPE necessary for this type of activ-
ity, as well as regarding CPEs, lifeboats. The inspected FGSs did
not have this resource.

Non-conformities at floating gas stations

Non-conformities, which were classified according to the current
regulations, are shown in Chart 1.

Interviews with the workers

There were four workers in each FGS at the time of the
inspection, and two were interviewed at each establishment.
Chart 2 shows the workers interviewed, their workplaces, and
their functions.

Chart 3 shows the workers’ responses to each section of
the questionnaire.

Measures adopted

For the two FGSs inspected, Notices of Infraction were drafted,
which initiated Sanitary Administrative Proceedings for each
of the establishments. In addition, Notices of Intimation were
issued granting 90 days for the adequacy of non-conformities
detected during inspections. Thus, the provisions of the Manaus
Sanitary Code’?33 were fulfilled.

DISCUSSION

The study sought to answer two questions. The first on the spe-
cific risks related to FGS worker’s health, which demanded to
explore the specificities of this type of work environment. The
second, on how to intervene in the health risks of FGS workers,
was embodied in the intervention carried out, of an interdis-
ciplinary and multi-institutional character, centered on san-
itary inspection and documented with the use of audiovisual
resources. This intervention research is original, considering that
no published works on this topic were identified in the review of
the national and international scientific literature, carried out in
2018 and updated in January 2019.

Although the FGSs have specificities, there are several similari-
ties between these services and their land counterparts. Thus,
many non-conformities existing in the AGSs and reported by sev-
eral authors2®” were also detected on the FGSs.

Despite the various fires and explosions involving FGSs, widely
reported on local news3>3¢:37:3839.40 " including those with serious
and fatal victims, the inspected establishments were not regu-
larized with the Fire Department. In FGS 04 there was an outdoor
grill for preparing meals for workers, which increases the risk
of accidents. It should be noted that no service provided proof
of training of employees regarding preventive and fire-fighting
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Chart 1. Non-conformities verified at the inspected floating gas stations (FGS 02 and FGS 04).

Chaves SOC & De Seta MH Worker’s Health in floating gas stations in Manaus, Amazonas

Non-conformities FGS 02 FGS 04
Documentation

Risk maps prepared and displayed in the workplace No No

Evidence of PPE supply to workers No No

Occupational Health Examination Program (PCMSO) No No

Updated supplementary examinations of workers No No

Updated Occupational Health Certificate (ASO) No No

Annual PCMSO report No No

Environmental Risk Prevention Program (PPRA) No No

Updated singlg-line Sf:hemes of the gstablishment's electrical installations with the specifications of the grounding system and No No

other protective equipment and devices

Evidence of cleaning air conditioners No No

National Hazardous Waste Operators Register of the company responsible for the collection and final destination of hazardous waste No No

Waste management plan No No

Fire Department Inspection Report No No

Written procedures for containment of small spills No No

Contract with the company responsible for waste collection No No
Uniforms’ hygiene

Uniforms cleaning carried out by employers and with a minimum weekly frequency No No
Supply lane

Splash protectors on the nozzles No No

When selling fuels in containers, they are appropriate No No
PPE

Appropriate uniforms and provided by the employer No No

Worker’s uniforms with reflective strips No No

Supply of full-face respiratory protection equipment, with filter for organic vapors, for workers who need its use when necessary No No

The employer provides protective skin cream for workers who need it No No

The employer provides hooded coats to protect workers who may be exposed on rainy days No No

Use of appropriate and non-slip shoes No Yes*
Collective protection equipment

The employer provides lifeboats No No

Existence of guardrails to prevent accidents with subsequent fall into the river No No
Storage of fuel samples

Appropriate place to store samples No No
Training

Evidence of training for workers who carry out their activities at risk of occupational exposure to benzene, including: a) risks

of exposure to benzene and absorption rou.tes; b) pasic_ concepts on e_nvironmental, biological, and health monitoring; No No

c) signs and symptoms of benzene occupational poisoning; d) preventive measures; e) emergency procedures; f) basic

characterization of facilities, risk activities, and points of possible benzene emissions; g) legal provisions on benzene

Evidence of training of workers on the following topics: firefighting, workplace safety, occupational training of the activities No No

developed
Sanitary facilities

Appropriate trash bin (with pedal) No No

Hand drying device No No

Liquid soap for hand hygiene in the sink Yes No
General conditions of comfort and hygiene

Has cleaning material deposit or closet for this purpose No No

Has locker room with double cabinets for workers No No

The establishment has a cafeteria No No

Food stored in an appropriate place, separated from chemicals No No

Drinking water supply for workers No Yes
Electrical installations

Protected electrical wiring Yes No
Residues

They had a container to keep the residues from the containment of small spills No No

Source: Own elaboration, 2019.

FGS: floating gas stations; PPE: Personal protective equipment; PCMSO: Occupational Health Examination Program; ASO: Occupational Health

Certificate; PPRA: Environmental Risk Prevention Program.
* Non-slip shoes were not provided by the employer.
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Chart 2. Interviewed workers, their workplaces, and their functions.
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FGS Worker Function
FGS 02 W01 Fuel transportation between the refinery and the FGS
FGS 02 wo2 Fuel transportation between the refinery and the FGS
FGS 04 wo3 Gas station attendant
FGS 04 wo4 Cooker
Source: Own elaboration, 2019.
FGS: floating gas stations.
Chart 3. Workers’ responses to the questionnaire.
Questionnaire section Worker Report
WO Aworker from a qearby FGSb was beaten on the head with a revqlver during a robbery, then
thrown into the river. The victim was rescued and taken to medical care.
Occupationl accidents W02 e the employes forgot the engine rnnin for ack of ttention. |
W03 A wquer from a nearby FGS suffered burns after the explosion of the motor pump of a vessel that
carries fuels.
Referred morbidity W02 Muscle pain, dizziness, and weakness.
Improvements in work processes, wo02 Reported that if they had a formal contract, they would have better working conditions.

conditions, and environment

Subjective perception of risk W02

received their PPE.

Reported that there was a risk of violence in the activity due to the robberies. According to this
WO1 worker, the establishment installed security cameras for surveillance and also reports that the
guard dog assists in security.

“[...] working with oil is flammable, it means working on a bomb that can explode at any time,
for me, it’s a risk factor, for me”. According to this employee, the PPE use decreases the risks
of accidents, but reports that they are working at the FGS for six months, however, they never

Reported that smoking and using cell phones in the FGS is dangerous. This worker also relates the
W03 stench of fuels with health risks but reports that they no longer feel the strong odor present in
the work environment.

Others
wo2

WO1 Works for 12 days straight, 24h a day, and takes four days off.

Reported working two weeks in a row, 24h a day, with three days off. Does not receive an
unhealthy or dangerous and nightly surcharge.

Source: Own elaboration, 2019.
FGS: floating gas stations; PPE: personal protective equipment.

measures. In addition, the inspected FGSs did not have lifeboats
to assist in evacuating the environment when necessary.

It was noted that, during the fueling step, attendants hand out
the nozzle to vessel conductors so that they would be responsi-
ble for the procedure. Consequently, this FGS characteristic min-
imizes risk to workers, who are less exposed to toxic vapors from
fuels, however exposing the consumer. As a factor that increases
the attendants’ exposure, it was found during the inspections
that the sale of oil products in containers brought by customers
is frequent. In these cases, attendants fill the containers with
the products themselves and keep holding the dispensing nozzle
to control the filling level. At the two inspected stations, there
was no protection device for the pump nozzles against splashes,
resulting in greater and unnecessary exposure, either by atten-
dants or consumers.

The presence of guard dogs in the inspected FGSs and in the
others seen during the inspection team’s displacement through
Rio Negro was verified. According to reports from these estab-
lishments’ workers, these animals live in the FGSs and assist in
the security, as crimes carried out by pirates in the rivers of the
Amazon region are common. It should be noted that a worker
(WO01) referred to a robbery in which an FGS employee was hit
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on the head with a revolver and thrown into Rio Negro. There-
fore, it is necessary to implement public policies in the area of
public security to minimize risks related to violence to which FGS
workers are exposed.

It was found during inspections and team displacement through
Rio Negro that the FGSs do not have a guardrail at their edges,
which favors falls into the river, both from workers and custom-
ers. The risk of this type of accident is increased on rainy days
when the floor of establishments gets wet. In addition, the insta-
bility of floating gas stations caused by the movement of rivers
leads to imbalance and, subsequently, falls. This risk is greater
in some circulation areas of pontées, which are very narrow,
without proper lateral protection and with obstacles, which can
lead to accidents such as the one in which a 35-year-old man
disappeared after falling from a localized FGS on Rio Amazonas®.
It is important to highlight that no rules are defining minimum
parameters for building FGSs. Therefore, the elaboration of reg-
ulation with the specifications of the architectural aspects of the
FGSs is necessary to minimize the risks in this activity.

The inexistence of regulations related to FGSs goes beyond their
physical structure, as no regulations are establishing minimum
parameters and best practices for the functioning of this activity.
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Besides that, the absence of systematic actions by the health
sector on pontdes makes them even more vulnerable. Conse-
quently, the normative vacuum added to the incipient inspection
in this sector results in a scenario of frequent accidents with
serious and fatal victims. It should be noted that the NPA’s most
emphatic performance concerns the quality of fuels. Thus, the
multi-institutional and interdisciplinary strategies, such as those
carried out in this intervention research, should be expanded to
minimize the risks to workers, users, the populations living in the
vicinity of these establishments, and the environment.

Despite the small number of interviews carried out, since only
four workers were interviewed, they point to degrading work sit-
uations, with reports of several problems such as violence, acci-
dents, illness, lack of PPE, and precarious working conditions. In
one of the interviews, one of the workers reported having epi-
sodes of muscle pain, dizziness, and weakness, commonly found
in cases of acute benzene intoxication according to the scientific
literature*>. It should be noted that several non-conformities
detected by the inspection team, as well as demands present in
the Notifications of Infraction, can be related to the risk of ben-
zene exposure. Therefore, it is expected that the intervention,
which is intended to be extended after conducting this research,
minimizes the risks and consequently their dangers.

In one of the reports of one of the workers (W02), it is possible
to identify the use of the idea of the unsafe act to blame the vic-
tim in cases of accidents at work, since this employee reported
that a colleague suffered a burn when handling a battery, but
the accident occurred because, for lack of attention, the engine
was left still running. For Vilela, Iguti, and Almeida“, this model
of thought is convenient and useful for eliminating the fault of
the employer or its representatives, thus maintaining a mood of
impunity concerning occupational accidents. It is important to
highlight that several non-conformities detected on the FGSs,
which are the direct responsibility of employers, can be asso-
ciated with occupational accidents, such as the lack of training
and exhaustive hours.

Given all non-conformities verified in the inspected FGSs,
Manaus city’s Visa assessed and ordered establishments to adjust
all irregularities within 90 days, as provided by the Manaus San-
itary Code’». With this measure, it is expected that detected
infractions will be remedied within the period granted to the
inspected FGSs. Otherwise, the Sanitary Administrative Proceed-
ings will be carried out, with the possibility of penalties being
applied against the inspected services.

There was a significant increase in FGS authorizations in the
NPA public database after the inspections in these establish-
ments, which may have been motivated by the execution of
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this intervention project, which, in its initial phase, more pre-
cisely February 2018, found nine FGSs in the NPA records for
the city of Manaus', despite data from IPEM-AM pointing to a
number of 21 pontées in the capital of Amazonas®'. Therefore,
more than 50% of these establishments were out of the NPA
system before the inspections. In just over a year, after the first
consultation with the NPA website, in March 2019, the portal of
this regulatory agency started to present 17 authorized FGSs
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Through this intervention project, it was possible to identify and
describe several specificities and risks unique to the FGSs, which
will be extremely useful for the preparation of future regulations
and the planning of continuous actions for this economic activity.

CONCLUSIONS

The lack of published studies nationally and internationally
related to the FGSs and the lack of specific regulations for this
activity were the main limitations for the planning and execution
of this intervention research project. Therefore, other research
must be carried out to deepen the identification and assessment
of specific risks related to the pontées. In addition, the multi-in-
stitutional and multi-professional articulation must be expanded
at the regional and national levels to encourage the regulation of
this type of service in Brazil. At the beginning of the study, it was
believed that there were FGSs only in the Amazon region, with
no current knowledge of the distribution in nine Brazilian states
and three Brazilian regions (North, Southeast, and Northeast) of
FGSs authorized by the NPA.

It is intended that this study, in addition to the expected devel-
opments with the measures adopted and with the multi-insti-
tutional and multi-professional approach, provides visibility to
problems related to the health of FGS workers, establishments
neglected by the health sector and other regulatory bodies,
mainly in the Amazon region, where approximately 95% of these
services are concentrated in the country. Thus, the planning and
implementation of public policies that can alter the scenario of
illness and death related to the pontées will be possible.

1. Giardini |, Poca KS, Silva VSP, Mello MSC, Friedrich
K. Vigilancia sanitaria em postos de revenda
de combustiveis: aplicacdo de um modelo para

http://www.visaemdebate.incgs.fiocruz.br/

integrar aces e promover a saude do trabalhador.
Rev Bras Saude Ocup. 2017;42(Supl. 1):1-12.
https://doi.org/10.1590/2317-6369000119115

Vigil. sanit. debate 2020;8(2):75-83 | 81



e

10.
11.

12.

13.

14.

15.

Moura-Correa MJ, Jacobina MJR, Santos SA, Pinheiro
RDC, Menezes MAC, Tavares AM et al. Exposicao ao
benzeno em postos de revenda de combustiveis no
Brasil: rede de vigilancia em salde do trabalhador
(VISAT). Cienc Saude Coletiva. 2014;19(12):4637-48.
https://doi.org/10.1590/1413-812320141912.12772014

Barata-Silva C, Mitri S, Pavesi T, Saggioro E, Moreira JC.
Benzeno: reflexos sobre a salde pUblica, presenca ambiental
e indicadores biologicos utilizados para a determinagao

da exposicao. Cad Saude Colet. 2014;22(4):329-42.
https://doi.org/10.1590/1414-462X201400040006

Mitri S, Fonseca ASA, Otero UB, Tabalipa MM, Moreira JC,
Sarcinelli AP. Metabolic polymorphisms and clinical findings
related to benzene poisoning detected in exposed brazilian
gas-station workers. Int J Environ Res Public Health.
2015;12(7):8434-47. https://doi.org/10.3390/ijerph120708434

Santiago F, Lima S, Pinheiro T, Silvestre T, Utero UB,
Tabalipa MM et al. Benzene poisoning, clinical and

blood abnormalities in two brazilian female gas station
attendants: two case reports. BMC Res Notes. 2017;10:1-5.
https://doi.org/10.1186/s13104-016-2369-8

Mendes M, Machado MSH, Duran A, Costa-Amaral IC, Valente
D, Goncalves ES et al. Normas ocupacionais do benzeno: uma
abordagem sobre o risco e exposicao nos postos de revenda
de combustiveis. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-19.
https://doi.org/10.1590/2317-6369000127515

Moura-Correa MJ, Larentis AL. Exposicao ao
benzeno no trabalho e seus efeitos a satde.
Rev Bras Saude Ocup. 2017;42(Supl. 1):1-4.
https://doi.org/10.1590/2317-6369ed0000117

Quevedo LS, Tochetto T, Siqueira MA, Machado

MS et al. Auditory brainstem response in gas station
attendants. Braz J Otorhinolaryngol. 2012;78(6):63-8.
https://doi.org/10.5935/1808-8694.20120035

Zucki F, Corteletti LCBJ, Tsunemi MH, Munhoz GS, Quadros
IA, Alvarenga KF. Characterization of hearing profile of
gas station attendants. Audiol Commun Res. 2017;22:1-7.
https://doi.org/10.1590/2317-6431-2016-1759.

Costa TL, Barboni MTS, Moura ALA, Bonci DMO, Gualtieri
M, Silveira LCL et al. Long-term occupational exposure
to organic solvents affects color vision, contrast
sensitivity and visual fields. PLoS One. 2012;7(8):1-9.
https://doi.org/10.1371/journal.pone.0042961

International Agency for Research on Cancer - IARC.
Benzene: IARC monographs on the evaluation of
carcinogenic risks to humans volume 120. Lyon:
International Agency for Research on Cancer; 2017[acesso
14 abr 2019]. Disponivel em: http://publications.iarc.fr/576

Agéncia Nacional de Petroleo - ANP. Resolucdo ANP N° 57,
de 17 de outubro de 2014. Diario Oficial Unido. 20 out 2014.

Agéncia Nacional de Transportes Aquaviarios - Antaq.
Caracterizacao da oferta e da demanda de transporte
fluvial de passageiros e cargas na regido amazonica. Belém:
Universidade Federal do Para; 2018[acesso 23 fev 2019].
Disponivel em: http://portal.antaq.gov.br/wp-content/
uploads/2018/02/produto-v.pdf

Souza LJB. Cidade flutuante: uma Manaus sobre as aguas
(1920-1967) [tese]. Sao Paulo: Pontificia Universidade
Catolica de Sao Paulo; 2010.

Agéncia Nacional de Petroleo - ANP. Sistema para pesquisa
de postos autorizados pela ANP. Brasila: Agéncia Nacional

http://www.visaemdebate.incgs.fiocruz.br/

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chaves SOC & De Seta MH Worker’s Health in floating gas stations in Manaus, Amazonas

de Petroleo; 2018[acesso 13 mar 2019]. Disponivel em:
http://www.anp.gov.br/postos/consulta.asp

Amancio MATM, Cardillo MH, Watanabe M. Atenc&o a salde
do trabalhador de postos de revenda de combustiveis:
relato sobre a implantagao de programa de vigilancia

e de estratégia de acolhimento de trabalhadores em
Campinas/SP. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-11.
https://doi.org/10.1590/2317-6369000125815

Moriyama INH, Pinto VRS, Santana LG, Pinto AC, Poldi
RMV, Almeida IM. Prevencao da exposicao ocupacional
ao benzeno em trabalhadores de postos de revenda
de combustiveis: a experiéncia do estado do Espirito
Santo. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-7.
https://doi.org/10.1590/2317-6369000118315

Moura-Correa MJ, Pinheiro RDC, Carvalho LVB, Menezes
MAC, Nussbaumer L, Jacobina AJR et al. Roteiro

de inspecdo sanitaria de ambientes e processos de
trabalho em postos de revenda de combustiveis:
analise de usos e aplicagdes no estado de Santa
Catarina. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-10.
https://doi.org/10.1590/2317-6369000127315

Skamvetsakis A, Santi R, Rocha LHP, Brettas FZ, Fagundes
PS, Moura-Correa MJ. Exposicao ao benzeno em postos
de combustiveis: estratégia de acoes integradas de
vigilancia em satde do trabalhador na regiao dos
Vales/RS. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-12.
https://doi.org/10.1590/2317-6369000126015

Souza FNF, Cardoso MCB. Vigilancia da exposicao ao
benzeno em ambientes e processos de trabalho de postos de
combustiveis: relato de experiéncia do Cerest/Itaberaba,
Bahia. Rev Bras Saude Ocup. 2017;42(Supl. 1):1-12.
https://doi.org/10.1590/2317-6369000123815.

Cardoso EM. Analise conjuntural da vigilancia em satde do
trabalhador no estado do Amazonas [tese]. Rio de Janeiro:
Fundacao Oswaldo Cruz; 2014.

Ministério da Salde (BR). Portaria de consolidacdo N° 5, de
28 de setembro de 2017. Consolidacao das normas sobre
as agoes e os servicos de saude do sistema Unico de saude.
Diario Oficial Unido. 29 set 2017.

Ministério da Salde (BR). Portaria N° 3.120, de 1 de julho
de 1998. Aprova a instrucdo normativa de vigilancia em
saude do trabalhador no SUS, na forma do anexo a portaria,
com a finalidade de definir procedimentos basicos para o
desenvolvimento das a¢des correspondentes. Diario Oficial
Unido. 2 jul 1998.

Ministério da Salude (BR). Portaria de consolidacdo N° 2, de
28 de setembro de 2017. Consolidacao das normas sobre
as politicas nacionais de satde do sistema Unico de saude.
Diario Oficial Uniado. 29 set 2017.

Governo do Estado do Amazonas. Lei complementar N° 70,
de 3 de dezembro de 2009. Institui no ambito do estado
do Amazonas o codigo de salde e da outras providéncias.
Diario Oficial Estado. 4 dez 2009.

Ministério do Trabalho e Emprego (BR). Anexo

2: exposicao ocupacional ao benzeno em postos
revendedores de combustivel. In: Ministério do Trabalho
e Emprego (BR). Norma regulamentadora 9: programa de
prevencao de riscos ambientais. Brasilia: Ministério do
Trabalho e Emprego; 2016[acesso 6 fev 2018]. Disponivel
em: http://trabalho.gov.br/images/Documentos/SST/NR/
NR09/NR-09-2016.pdf

Vigil. sanit. debate 2020;8(2):75-83 | 82


http://publications.iarc.fr/576

; @Q Chaves SOC & De Seta MH Worker’s Health in floating gas stations in Manaus, Amazonas

27. Conselho Nacional do Meio Ambiente - Conama. Resolucao da secretaria municipal de salde e da outras providéncias.
Conama N° 273, de 29 de novembro de 2000. Estabelece Diario Oficial Municipio. 28 ago 1997.
diretrizes para o licenciamento ambiental de postos de 35. G1 Para. Bombeiros combatem incéndio em posto flutuante
combustiveis e servicos e dispoe sobre a prevencao e em Abaetetuba, no PA. G1 Para Rede Liberal. 17 jul 2015
controle da poluicao. Diario Oficial Unigo. 8 jan 2001. [acesso 15 fev 2019] Disponivel em: http://g1.globo.com/

28. Governo do Estado do Amazonas. Lei N° 2.812, de 17 de julho pa/para/noticia/2015/07/bombeiros-combatem-incendio-
de 2003. Sistema de seguranca contra incéndio e panico em em-posto-flutuante-em-abaetetuba-no-pa.html
edificacoes e areas de risco. Diario Oficial Estado. 18 jul 2003. 36. Redacio. Em Abaetuba, PA, posto de combustivel flutuante

29. Governo do Estado do Amazonas. Decreto N° 24.054, de é atingido por incéndio. Diario do Tocantins. 2015[acesso
1 de marco de 2004. Aprova o regulamento do sistema de 12 mar 2019]. Disponivel em: https://diariodotocantins.
seguranca contra incéndio e panico em edificagdes e areas com.br/noticias/em-abaetetuba-pa-posto-de-cobustivel-
de risco instituido pela lei N° 2.812 de 17 de julho de 2003 flutuante-e-atingido-por-incendio
e da outras providéncias. Diario Oficial Estado. 2 mar 2004. 37. Torrinha R. Embarcacéo explode em posto durante

30. Ministério do Trabalho e Emprego (BR). Norma abastecimento e deixa feridos no AP. G1 Amapa Rede
regulamentadora 23: protecdo contra incéndios. Brasilia: Amazoénica. 9 jan 2018[acesso 15 fev 2019]. Disponivel em:
Ministério do Trabalho e Emprego; 2011[Acesso 9 jun. https://g1.globo.com/ap/amapa/noticia/embarcacao-
2018]. Disponivel em: http://trabalho.gov.br/images/ explode-em-posto-durante-abastecimento-e-deixa-feridos-
Documentos/SST/NR/NR23.pdf no-ap.ghtml

31. Governo do Estado de Santa Catarina. Roteiro de inspecao 38. G1 Amazonas. Incéndio atinge posto de combustivel flutuante
em postos de revenda de combustiveis a varejo (PRCV). em Manacapuru, no AM. G1 Amazonas Rede Amazodnica. 28 ago
Florianopolis: Vigilancia Sanitaria do Estado de Santa 2013[acesso 15 fev 2019]. Disponivel em: http://g1.globo.
Catarina; 2011[acesso 17 mar 2018]. Disponivel em: com/am/amazonas/noticia/2013/08/incendio-atinge-posto-
http://www.vigilanciasanitaria.sc.gov.br/index.php/112- de-combustivel-flutuante-em-manacapuru-no-am.html
noticias/noticias-2011/330-roteiro-de-inspecao-em-postos- 39. Diario Online. Marinha resgata corpo de desaparecido apds
de-revenda-de-combustiveis-a-varejo-prcv explosdo de posto de combustivel em Abaetetuba. Diario

32. Governo do Estado do Amazonas. Operacao do Ipem-AM Online Noticias Para. 10 ago 2017[acesso 15 fev 2019].
fiscaliza pontoes e detecta irregularidades. Manaus: Disponivel em: http://www.diarioonline.com.br/noticias/
Instituto de Pesos e Medidas do Amazonas; 2017[acesso 5 para/noticia-441014-marinha-resgata-corpo-de-desaparecido-
dez 2017]. Disponivel em: http://www.amazonas.am.gov. apos-explosao-de-posto-de-combustivel-em-abaetetuba.html
br/2017/02/operacao-do-ipem-am-fiscaliza-pontoes-e- 40. Soares W. Homem desaparece no rio Amazonas apds cair
detecta-irregularidades/ de posto flutuante de combustiveis em Obidos. Voz do

33. Municipio de Manaus. Lei N° 392, de 27 de junho de 1997. Xingu. 22 jan 2019[acesso 23 fev 2019]. Disponivel em:
Dispde sobre a competéncia e campo de acdo da secretaria https://avozdoxingu.com.br/para/homem-desaparece-no-
municipal de salde. Diario Oficial Municipio. 28 jun 1997. rio-amazonas-apos-cair-de-posto-flutuante-de-combustiveis-

34. Municipio de Manaus. Decreto N° 3.910, de 27 de agosto de em-obidos/
1997. Aprova o regulamento a que se refere o artigo 24 da 41. Vilela RAG, Iguti AM, Almeida IM. Culpa da vitima: um
Lei 392 de 27 de junho de 1997, que dispde sobre normas modelo para perpetuar a impunidade nos acidentes
da promocao, preservacao e recuperacao da salde, no do trabalho. Cad Saude Publica. 2004;20(2):570-9.
ambito da cidade de Manaus, no campo de competéncia https://doi.org/10.1590/50102-311X2004000200026

Authors’ Contributions

Chaves SOC - Conception, planning (study design), acquisition, analysis, data interpretation, and writing of the work. De Seta MH -
Conception, planning (study design), analysis, data interpretation, and writing of the work. All authors approved the final version of
the work.

Conflict of Interest
Authors have no potential conflict of interest to declare, related to this study’s political or financial peers and institutions.

@ @ This publication is licensed under the Creative Commons Attribution 3.0 Unported license.
To view a copy of this license, visit http://creativecommons.org/licenses/by/3.0/deed.pt.

http://www.visaemdebate.incqgs.fiocruz.br/ Vigil. sanit. debate 2020;8(2):75-83 | 83



