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The hidden danger of asbestos in disaster situations:
reflections for future responses

O perigo oculto do amianto em situagdes de desastres:
reflexdes para futuros enfrentamentos

Abstract

Although the use of asbestos was banned in Brazil in 2017, there remains a significant
legacy of this material in the country, including in areas vulnerable to disasters. In May
2024, an unprecedented flood hit 484 municipalities in Rio Grande do Sul, causing damage
to buildings and structures that possibly contained asbestos, found in materials such as
roofing tiles and water tanks. During disasters, both workers and the general population
may be exposed to asbestos, with the risk of developing related diseases such as asbestosis
and lung cancer. The potential for environmental and occupational contamination, as well
as public health impacts arising from extreme climatic events, combined with the increasing
frequency and intensity of disasters, makes it essential to prioritize the development of a
national asbestos management plan. This plan should include measures for prevention, safe
identification, and removal of materials containing asbestos, as well as training and the
provision of protective equipment for workers and residents, with a focus on vulnerable areas
such as urban hillside regions and locations with a history of flooding. The establishment
of guidelines and awareness-raising initiatives is also necessary to reduce asbestos exposure
during disaster situations.

Keywords: Asbestos; Risk Management; Climate Change; Natural Disasters;
Occupational Health.

Resumo

Embora o uso do amianto tenha sido proibido no Brasil em 2017, ainda existe um grande
passivo desse material no pais, inclusive em dreas vulneraveis a desastres. Em maio de 2024,
uma enchente sem precedentes atingiu 484 municipios no Rio Grande do Sul, causando
danos a edificaces e instalagdes que possivelmente continham amianto, presente em
materiais como telhas e caixas d’agua. Em situagdes de desastres, tanto os trabalhadores
como a populacéo, podem ser expostos ao amianto, com risco de desenvolvimento das
doencas relacionadas, como asbestose e cancer de pulméo. O potencial de contaminagio
ambiental, ocupacional e os impactos a saude publica decorrentes de eventos climaticos
extremos, associados ao aumento da frequéncia e da intensidade dos desastres, torna
imprescindivel que se priorize a elaboragdo de um plano nacional para a gestio do
amianto. O plano deve incluir medidas de prevencao, identificacdo e remogao segura de
materiais contendo amianto, além de capacitacdo e fornecimento de equipamentos de
protecdo para trabalhadores e moradores, com énfase em dreas vulneraveis, como regides
urbanas em encostas e locais com histdrico de desastres. O estabelecimento de diretrizes
e a¢Oes de conscientiza¢do também ¢é necessario para reduzir a exposi¢do ao amianto em
situacoes de desastre.

Palavras-chave: Amianto; Gestao de Riscos; Mudanca Climatica; Desastres Naturais;
Saude do Trabalhador.
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Introduction

In May 2024, a disaster caused by a large volume of rainfall in a short space of time struck the state of Rio Grande
do Sul in a devastating and unprecedented way'. Of the state’s 497 municipalities, 484 were affected by the impact
of floods, landslides, and mud. In the 418 municipalities that declared a state of calamity or emergency, it was
estimated that at least 23,300 private establishments (9.5%) and 334,600 jobs (13.7%) were affected?. In Brazil,
floods are the most common climatic event, accounting for around 60% of natural disasters. In Latin America and
the Caribbean, this proportion is around 70%”.

The images released highlighted the roofs in the submerged areas, which served as shelters for people and
animals awaiting rescue (Figure 1), as well as broken roof tiles thrown in with the rubble, mud and garbage
(Figure 2). In Brazil, for decades, buildings have been installed with asbestos-containing materials (ACM),
mainly roof tiles and water tanks, but also pipes, floors, ceilings, fire doors, among many others. It is therefore
believed that many of the buildings affected had ACM. Moreover, water and sewage pipes may contain asbestos,
including the amphibole type (brown asbestos), which is even more harmful than chrysotile (white asbestos)*.
In 2017, the use of chrysotile asbestos was banned in Brazil. However, the country is home to a huge ACM
liability, estimated at more than 7 million tons®, which could be even greater®.

Figure 1 Houses destroyed on Ilha da Picada after rains and new flooding in Porto Alegre (RS), June 19, 2024
Source: Bruno Peres/Agéncia Brasil (https://agenciabrasil.ebc.com.br/foto/2024-06/enchentes-no-rio-grande-do-sul-1718828937).
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Figure 2 Places affected by the flood in Arroio do Meio (RS)
Source: Gustavo Mansur/Palacio Piratini (https://www.flickr.com/photos/governo_rs/53730386008/).

Evidently, in view of the human losses and the various damage, the potential exposure of workers and the
population to asbestos ended up being a minor concern in the context of the disaster in Rio Grande do Sul. There
was no disclosure of any specific action or planning to deal with ACM, either during or after the flood. However,
disaster situations in places with the presence of ACM require adequate planning and structure, with attention to
who will remove these materials, under what conditions they will be collected, and what destination will be given
to this hazardous waste.

Asbestos is responsible for various diseases such as asbestosis, lung cancer, and mesothelioma, causing 255,000
deaths a year’. In Brazil, from 2000 to 2016, 3,764 deaths from asbestos-related diseases were recorded in the
Mortality Information System (SIM), 54.8% from pleural cancer, 36.7% from mesothelioma, 4.7% from pleural
plaques, and 3.8% from asbestosis. In 60.0% of cases, there was a failure to record the occupation®. From 2019 to
2021, 115 cases of social security disability benefits granted for mesothelioma were identified, of which only one
was characterized as occupational®.

The underreporting of diseases caused by asbestos in Brazil, as well as their relationship with occupation,
is recognized'. Laryngeal cancer may also be associated with exposure to asbestos. In Brazil, the burden of
disease (disability-adjusted life years) due to malignant laryngeal neoplasms associated with asbestos is high at
older ages''.

Furthermore, asbestos is responsible for environmental impacts, such as the degradation of extraction areas
and soil contamination due to the improper disposal of its waste. The risk related to asbestos in disaster
situations cannot be overlooked, because such situations favor occupational and paraoccupational exposure,
exposure of the population, and contamination of the environment in general with asbestos fibers'*'¢.
Extreme weather events such as windstorms, heavy rain, and hailstorms often hit and destroy roofs, which are
very vulnerable to these phenomena'’. Another aspect is that disasters accelerate the disorderly replacement

Rev Bras Saude Ocup 2025;50:eddsst15 https://doi.org/10.1590/2317-6369/29224en2025v50eddsst15

3/10


https://www.flickr.com/photos/governo_rs/53730386008/

of ACM where it has been damaged, with the potential to expose workers, since there is no planning or
preparation for dismantling processes’®.

Due to climate change, there is a tendency for extreme events to occur with greater frequency and intensity.
The aim of this essay is to discuss the main risk activities, and the actions needed to reduce the risk of
exposure to asbestos in future disasters. Considerations about such risks are not exactly new, but they
have started to circulate with unusual frequency in recent years, perhaps stimulated by the discussion of
the Intergovernmental Panel on Climate Change' and by concerns about asbestos, whose ban has been
advancing globally, motivating researchers to conceive projects in this direction and public policy makers to
propose preventive or mitigating solutions.

Occupational risks related to exposure to asbestos in disaster situations

In Brazil, with the ban on the extraction, industrialization, marketing, and distribution of chrysotile asbestos
in 2017 °, the workers most potentially exposed are those in the remaining activities, basically those in the
construction industry, working on renovations and demolitions, and those involved in transporting and disposing
of this waste. In disaster situations, such as fires, floods, cyclones, windstorms, and landslides (Figure 3), the risk
of contamination also involves workers who work in rescue operations, whether civil defense, health, cleaning, and
the general population, when they make efforts to clean up and recover belongings, usually without knowledge of
the risks and without adequate protection®'*%.

Figure 3 Rio de Janeiro government announcement of the flood in Petrépolis (R]), February 16, 2022.
Source: Rogério Santana (https://www.flickr.com/photos/governodorio/51885673464/).

® Although the extraction of asbestos in Brazil was banned by the Supreme Federal Court (STF) in 2017, there has been an ongoing legal dispute since then
over the authorization to operate the asbestos mine located in Minagu, Goias. It should be noted that the workers most exposed to asbestos in Brazil are those
who work in the operating mine, and that there is an urgent need for the STF to resume its trial to support a definitive ban on asbestos in Brazil.

Rev Bras Saude Ocup 2025;50:eddsst15 https://doi.org/10.1590/2317-6369/29224en2025v50eddsst15

4/10


https://www.flickr.com/photos/governodorio/51885673464/

A well-known case of asbestos exposure due to disaster was the attack on the World Trade Center on
September 11, 2001. In it, the 11,500 New York firefighters were exposed to high concentrations of asbestos,
555 times higher than permitted®'. The rescue work and recovery operations lasted around two weeks. The
World Trade Center had five tons of asbestos installed in its fire protection systems®. The firefighters who
worked in the disaster will have to be monitored for at least 30 years, since asbestos-related diseases have a
long latency period.

Natural disasters have also led to asbestos exposure in the United States, such as hurricanes Rita and Katrina®.
Gargano et al.* report that lower respiratory symptoms, especially in communities affected by natural disasters
such as Hurricane Sandy, have become more frequent due to environmental exposures. During the reconstruction
process, another disaster in which a very high concentration of asbestos was identified resulted from the collapse of
buildings containing a large amount of friable asbestos in the Hanshin Awaji Earthquake in Japan in January 1995,
leading to exposure of those involved in recovery activities*. In Australia, Khatib et al.'® highlight the concern
about asbestos exposure in disasters, considering the increase in its frequency and intensity in that country.

Considerations about asbestos in disaster response strategies

The removal and disposal of asbestos waste are important and complex issues, since these materials are difficult
to identify and can easily mix with other waste (Figure 4), especially in disaster situations®. When mixed with
other waste, identification becomes even more difficult, and complete separation of ACM is practically impossible.
Thus, contaminated waste, often associated with other toxic materials, ends up being sent to ordinary landfills, in
non-compliance with Resolution 348 of the National Environment Council (CONAMA), which classifies asbestos
waste as hazardous and requires it to be sent to class I landfills*. The lack of adequate infrastructure and the high
volumes of waste aggravate this problem, exposing the population to risks of contamination?. In Porto Alegre,
Rio Grande do Sul, seven months after the floods, 50,000 tons of waste were still waiting to be disposed of in
temporary deposits, called “bota-espera” (throw and wait, in English) by the city council®. Amongst the piles of
garbage and debris, there was probably ACM.

Figure 4 Accompanying the work of rescuing flood victims in the city of Petrépolis (R]), February 16, 2022
Source: Rogério Santana (https://www.flickr.com/photos/governodorio/51885674949/).
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When asbestos is dispersed in the environment, it can remain in nearby areas, such as gardens and streets. When
it dries, its fibers are resuspended, creating a continuous and diffuse source of contamination that affects workers
and people in the community, especially children, who are more vulnerable to the damage caused by asbestos
fibers. For this reason, preventive actions are fundamental in public, environmental, and occupational health,
reducing exposure to asbestos.

Khatib et al.’® highlight five high-risk scenarios for asbestos exposure: natural disasters (fires, cyclones, storms,
floods), contaminated sites, demolitions, renovations, and illegal disposal. Inadequate management in emergency
situations, such as disasters, often results in the irregular disposal of contaminated waste. Fires, for example,
encourage the dispersal of fibers, damaging asbestos cement but not destroying the mineral®.

A study by Baek et al.”* analyzed asbestos management systems in disasters, based on models from the USA, Japan,
and South Korea. Korean experts identified prevention as a priority, including the identification and management
of asbestos-containing structures. The following needs were highlighted: improving legislation, safety measures,
emergency responses, monitoring, and mapping risks, as well as strategies to prevent the dispersion of fibers.
These actions are essential to minimize the damage caused by asbestos in disaster situations.

Even without intervention, installed ACMs can shed fibers, including fiber cement materials®’, which require
their management. When removal of the ACM is not possible or recommended, there are alternatives such as
containment, encapsulation, and insulation®. Gray, Carey, and Reid* point to degradation of asbestos products
due to weathering and increased friability after fires as critical situations. In addition, they highlight the low
awareness of the risks associated with ACM, which can expose volunteers, often inadvertently, to dangers during
rescue activities in post-disaster scenarios.

In Brazil, asbestos liabilities are found mainly in roof tiles and water tanks, installed in places of greater
socio-economic vulnerability. As in other disaster situations, such as the crude oil spill off the coast of the
Northeast in 2019, people in vulnerable situations are most affected®. The Brazilian Unified Health System
(Sistema Unico de Satde [SUS]) is almost always solely responsible for the health care of these people. A study
on the costs of hospitalizations for mesothelioma in the SUS, from 1995 to 2007, showed that the amount spent
and the length of stay increased over the period, with high amounts per hospitalization®.

Law No. 12.608/2012 established the National Civil Protection and Defense Policy (PNPDEC), which guides
actions to prevent, mitigate, prepare for, respond to, and recover from disasters, integrating with policies such
as territorial planning, health, the environment, climate change, and infrastructure to promote sustainable
development®. Moreover, the National Civil Protection and Defense Plan (PN-PDC) has been developed with
integrated actions between the federal, state, and municipal levels. Of the plan’s 11 documents, the fifth addresses
prevention and highlights actions such as building disaster-resilient structures®.

In this context, programmed asbestos removal in areas subject to extreme events, such as floods, fires, and
landslides, is an essential preventive strategy. It is crucial to ensure that the structures are not only resistant, but
also that they do not represent sources of contamination, as is the case with asbestos cement roofs and water tanks,
as well as other ACM (ceilings, insulation, fire doors, etc.).

Identifying the risks is the first step in making asbestos removal feasible. This includes surveying for asbestos as
part of risk mapping, updated every three years, and drawing up an inventory of all installed ACM, preferably
georeferenced, detailing their state of conservation and use. This process makes it possible to establish priorities
for effective decommissioning actions™.

Challenges for Brazil - addressing solutions

Considering the enormous liabilities installed in Brazil and the expectation of natural events that tend to intensify
and increase in frequency;, it is necessary to draw up a National Asbestos Management Plan integrated with the
PN-PDC. Plans developed in other countries, such as the USA and Japan, as well as the study carried out by
Baek et al.”, can serve as an initial reference for drawing up a plan adapted to the Brazilian reality. The Australian
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government also seems to be committed to developing strategies to combat disinformation and designing public
policies for managing these risks that are consistent with the new climate reality”. Bolan et al.’ emphasize the
need for effective actions to control ACM, including ongoing maintenance and management of the material until
it is completely eliminated.

One of the first steps in managing ACMs is to carry out an inventory. This strategy has been adopted by several
countries, such as Poland, Italy, Spain, and Australia, which use technologies such as remote sensing, consultation
with public and private bodies, the use of mobile devices and applications**'. The inventory is a fundamental
stage, which precedes and guides prevention actions, since it makes it possible to quantify installed liabilities
and map which ACM installations are a priority, considering areas at risk due to the incidence of extreme events,
for example, and therefore of vulnerability. The PN-PDC already includes mapping of the areas with the highest
incidence of extreme natural events in Brazil®.

Another strategic action involves information, awareness-raising, and training, with the aim of preventing
exposure to risks during recovery and clean-up activities. One of the challenges is the work of volunteers and
property owners who, due to lack of knowledge, do not use adequate protection when potentially exposed to
asbestos. Even official teams, such as civil defense, firefighters, and health professionals, are often not prepared or
equipped to deal with hazardous waste, such as that containing asbestos.

In this sense, it is essential to implement awareness-raising actions for the general population, warning them
of the risks and the necessary precautions. Furthermore, it is essential to train workers who work in rescue and
recovery operations, ensuring that they are properly trained and equipped to handle these materials safely.

Final considerations

It is important to reaffirm that exposure to ACM is a persistent problem in Brazil. The potential for environmental
and occupational contamination, and the impacts on public health resulting from extreme events, associated with
the increased frequency and intensity of disasters, make it essential and urgent to draw up a safe and effective plan
for the ACM removal that can be implemented in vulnerable areas, such as urban regions on slopes and places
with a history of flooding.

In addition, strict safety measures must be adopted to prevent occupational exposure of professionals involved in
rescue and recovery operations, including civil defense teams, firefighters, and workers responsible for cleaning
and collecting waste. These measures should be incorporated into post-disaster action strategies, with an emphasis
on the continuous training of professionals and the provision of adequate equipment for the safe handling of
asbestos. It is also essential to raise awareness and provide protective equipment, both for the volunteer teams and
for the people living in the affected areas. All these actions need to be developed in an integrated and participatory
manner, with the active collaboration of various social actors, as provided for in the PN-PDC.

The implementation of such actions is challenging, especially in a country with a vast territory and marked by
social inequalities. Finally, it is important to emphasize the need to find strategies that make it feasible to draw up
and implement public policies, with the involvement of the federal entities, both from a logistical and budgetary
point of view.
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