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Lessons learned from a mystery oil spill
that hit the Brazilian coast in 2019
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Abstract: The oil spill of unknown origin that hit the Brazilian coast in 2019 led to the
first activation of the National Contingency Plan, outside the scope of an exercise. The
Brazilian Navy, the Environmental Agency and the Oil Agency worked together during the
oil spill emergency at the Federal level, as the plan’s Monitoring and Evaluation Group.
However, the distinctive characteristics and proportions of the incident demanded
unanticipated actions. Therefore, this work aims to analyze the response actions, to
evaluate policies and procedures in place and to propose improvements for the future.
The paper discusses the anonymous and voluntary feedback from 150 professionals,
obtained during the event, through a structured online form. The results of the survey
are compared to findings in official documents, especially the Incident’s Final Report,
prepared by the Brazilian Navy. The conclusion is that the Incident Command System,
used to manage and coordinate clean-up operations, provided a swift and coordinated
response as the oil reached the shore of 11 states. In contrast, there is a need to review
the legal framework, including the Decree that established the National Contingency
Plan, revisit response manuals, improve liaison and enhance communication channels
among different authorities in the Brazilian Government.

Key words: lessons learned, oil spill, National Contingency Plan, perception research.

INTRODUCTION

Brazil has been affected by oil spills in the recent
decades, such as the 1,300 m3 bunkeroil spill
from a pipeline, in Rio de Janeiro State (R)) in
2000 (Milanelli et al. 2000), the 350 m3 crude oil
and 1,200 m?3 diesel oil spill due to the explosion
and sinking of an oil rigin 2001, in Campos Basin
(ANP 2001), or the 588 m3 crude oil spill from an
underground blowout, also in Campos Basin, in
2011 (ANP 2012).

All the incidents mentioned above,
however, share the fact that the oil source and
the polluter were known, and, therefore, there
was a responsible party to provide the oil spill
response.

Mystery oil spills do happen around the
world, such as in 2007, when 50-200 t of crude
oil reached Argentina’s coastline (I0PC 2013).
Argentina was also impacted by a mystery oil
spill in 2006, when several hundred oiled
Magellanic penguins washed ashore in Cabo
Virgen (Ruopollo et al. 2007); In 2021, oil tars
from an unknown source reached Israel and
Lebanon, affecting over 170 km of the coastline
(Rinat & Zikri 2021).

According to the the National Contingency
Plan for Oil Pollution Incidents in Waters
under National Jurisdiction (“Plano Nacional
de Contingéncia para Incidentes de Poluicao
porOleo em Aguas sob Jurisdicao Nacional” -
PNC), the Brazilian government’s main role is
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to supervise the oil spill response, to be held
by the polluter. The PNC was first mentioned in
Federal Law n® 9,966/2000 (Brasil 2000), and was
later detailed by Federal Decree n? 8,127, in 2013
(Brasil 2013). In January 2022, the Decree n© 8127
was replaced by the Federal Decree n2 10,950
(Brasil 2022).

The Federal Decree n® 8,127 defined how
the Federal Government was to be organized
to monitor and, if necessary, to coordinate an
oil spill response when the responsible party’s
actions were inadequate. The PNC does not
embody for oil spills to be responded to directly
by the Brazilian Government, and that was the
main challenge faced by Brazilian Authorities in
the mystery oil spill that reached the Brazilian
coastline in 2019, and which is studied in this
paper.

From August to December 2019, oil patches
came ashore in 1,009 km of Brazilian coastline,
distributed into 3,500 km of 11 Brazilian states
(Ibama 2020). Despite allinvestigation efforts
fromthe Brazilian Federal Police and the Brazilian
Navy (“Marinha do Brasil” — MB), the source of
this vast oil spill remains unknown (MB 2020b).
Consequently, all the oil spill response had to
be provided by the Brazilian Government, which
led to the firstactivation of the PNC (excluding
exercises) in an unprecedented organizational
arrangement. Altogether, 5,300 tons of oiled
waste were collected from various environments,
such as sandy beaches, rocky shorelines and
mangroves.

The Brazilian Navy (“Marinha do Brasil” -
MB), the Brazilian Institute for the Environment
and Renewable Natural Resources (“Instituto
Brasileiro do Meio Ambiente e dos Recursos
Naturais Renovaveis”- Ibama) and the National
Agency of Petroleum, Natural Gas and Biofuels
(“Agéncia Nacional do Petroleo, Gas Natural e
Biocombustiveis” — ANP), integrate the PNC
Monitoring and Evaluation Group (“Grupo de
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Acompanhamento e Avaliagao” — GAA). According
to the PNC, these three institutions are to work
together in cases of relevant oil spills.

In September 2019, MB and Ibama
professionals started informally to share
information on the oil patches that gradually
reached the shoreline, first in Paraiba State (PB),
then Pernambuco (PE) and Sergipe States (SE)
and so forth spreading to the other northeast
states. Then, a WhatsApp group was specifically
created to spread information and discuss the
incident within the GAA representatives (MB
2020a).

Itisimportanttoregisterthattheresponsible
party should have reported the incident to
Ibama, MB and ANP, in accordance with Brazilian
regulations (Brasil 2013, Brasil 2022). Without
a formal report, the oil was considered of
unknown origin.

To corroborate this hypothesis, due
diligence was carried out with Brazilian oil
companies, that reported absence of incident
or any operational anomaly in their activities
(Nogueira et al. 2019).

Conforming to Brazilian regulations,
specifically the Federal Decree 4,871/2003 (Brasil
2003), oil spills of unknown source are to be
responded to by the Area Plans. An Area Plan is
an operational document for oil spill response,
produced by a group of neighboring oil facilities,
such as ports or oil rigs. However, there is only
one approved AreaPlan at the northeast region
of Brazil, in Bahia State (BA), which was activated
when the oil reached that location.

Initially, only small amounts of oil reached
the coastline, with no hint that the spill could
correspond to a large volume of discharged oil,
or even that it could reach vast extensionsof the
coast. Throughout September 2019, the beaches
were monitored and cleaned by different entities
(public and private) and less oil arrived onshore
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daily, what suggested the situation was returning
to normal by the end of that month (MB 2020a).

By the apparent reduction of oil spots along
the beaches in late September, GAA estimated
that the incident was coming to an end.
However, in early October 2019, oil stains started
to resurge in Sergipe state, in larger quantities.

With this, on October 11", 2019, the Ministry
of the Environment triggered the PNC. As the
incident was probably unrelated to an oil
producer company, and happened in open
waters, the Ministry assigned the role of
Operational Coordinator to the Brazilian Navy,
in consonance with the Federal Decree that
stablishes the PNC (MB 2020a).

The polluter is responsible for providing
equipment, resources, and materials to respond
to any incident, according to the polluter-pays
principle (Brasil 1981). Such principle, applied
to the PNC, means the GAA is not expected to
perform operational activities. In this context,
the evaluation of the clean-up response
provided by the public institutions, to an event
of unprecedented characteristics, is of great
importance, not only to the GAA, but to national
services such as public health, tourism and
fishing. The GAA coordinated and performed
numerous activities, like oil removal, waste
management, monitoring, oil sampling and
analysis, technical advice, development of data
collection tools, acquirement and distribution
of resources, among others.

In this article, the actions performed in the
PNC are critically assessed and lessons learned
about the incident management are presented,
focusing on the GAA performance and further
management actions.

Duringthe emergency phase ofthe response,
Ibama’s agents who were participating inthe
command center in Maranhao State (MA) verified
the need to gather feedback from the Ibama’s
employees who were performing field actions.
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Thus, an Office Word document was produced
and shared online with Ibama personnel in
September. Few comments were registered in
this document, probably due to the overload of
work at the time.

In November 2019, after the PNC was
activated, Ibama’s servers at GAA suggested
the creation of an online form, aiming to gather
feedback from the public servants who were
participating at the response (from federal, state
or local levels), being at the command centre
on the field, from all the institutions involved.
The online form was then created and shared
through the WhatsApp groups related to the
response.

Procedures to gather feedback were not
included in the PNC, nor in the PNC Manual
(Ibama 2018), so there was no formal template or
reference as to what questions should be on the
form. Although there is research documenting
the perceptions and human behaviors during
emergencies, such as in Poffo (2011), it was the
first time the Federal Government included
a feedback collection tool in an oil spill
response. Hence, this paper brings important
contributions to the Academy and to the Public
Sector, regarding the understanding ofpositive/
negative aspects of the first PNC activation.

List of Abbreviations and Acronyms

ANP - Agéncia Nacional do Petréleo, Gas
Natural e Biocombustiveis - National Agency of
Petroleum, Natural Gas and Biofuels

BA - Bahia State

CLC - International Convention on Civil
Liability for Qil Pollution Damage

FAB — Forca Aeérea Brasileira — Brazilian Air
Force

Ibama - Instituto Brasileiro do Meio Ambiente
e dos Recursos Naturais Renovaveis - Brazilian
Institute for the Environment and Renewable
Natural Resources
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ICMBio - Instituto Chico Mendes de
Conservacao da Biodiversidade — Chico Mendes
Institute for Biodiversity Conservation

MB - Marinha do Brasil — Brazilian Navy

PB - Paraiba State

PE — Pernambuco State

PNC - Plano Nacional de Contingéncia para
Incidentes de Poluicdo por Oleo em Aguas sob
Jurisdicdo Nacional - National Contingency
Plan for Oil Pollution Incidents in Waters under
National Jurisdiction.

R) - Rio de Janeiro State

SE - Sergipe State

SEDEC - National Secretariat for Civil
Defense and Protection

MATERIALS AND METHODS

Online Form

The perceptions of the participants who were
involved inthe first real activation of the PNCwere
gathered through an online form, of voluntary
completion, available from 11/16/2019 to
04/04/2020, via GAA WhatsApp communication
groups.

N3a participei das agles de
~ Coordenacio, somente agdes
~ de campo, demandadas pela

minha instituigio

LigGes aprendidas -

Derramamento de éleo no Brasil

2.Qual a sua instituicdo?

sprendidas pelas
O Ibama
O Marinha
Obeguia O Defesa Civil
1. Em qual setor vocé atua/atuou? O aNP
. GAA - Coordenagio -
1 O iem
O Operacional Nacional - Brasilia e
O By
GAA - Coordenagio ' Exército
O Operacional Regional -
Dastritos Navars O raB
~, Coordenacdo Operacional O | outra
O O | Outra
Local - Capitanias dos Portos
w

Figure 1. Online form.
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The questionnaire was designed and
elaborated by the GAA during the emergency
response phase, with the objective of gathering
experiences that could be transformed into
“lessons learned”, which in the future would
lead to changes in the existing protocols or
regulations, ifapplicable.

The form was prepared using Microsoft
Forms software and contained the following
questions (Figure 1):

1) In which sector did you engage? (Objective
answer with the following options, being
possibletochooseonlyonealternative:i. GAA
- National Operational Coordination GAA; ii.
Regional Operational Coordination - Naval
Districts; iii. Local Operational Coordination
- Naval Agencies; and v. | did not participate
in management activities, only field actions,
required by my institution);

2) What is your institution? (Objective answer
with the following options, being possible
to choose only one alternative: i. Ibama;
ii. MB; iii. Civil Defense; iv. ANP; v. ICMBIio
(Chico Mendes Institute for Biodiversity
Conservation); vi. Army; vii. Air Force; and

3. Cite os TRES pontos positivos
principais da atuagio do governo neste
evento. * 6. Escreva aqui comentérios gerais ou
outras sugesties:

nsira sua resposta

4. Cite os TRES pontos negativos
principais da atuagdo do governo neste
evento, *

Nsira sua resposta

5. Quais ligdes aprendidas neste evento
vooé entende que sio importantes para
SEerem INCOrporacas em evenios
semelhantes no futuro? Indique agbes
COMNCRETAS e OBJETIVAS, *

Este contedido foi criado pelo propristinio do formuliric.

O3 dados que vocd enviar serdc emiados 30 proprietinio

do formulénio. A Microsoft nbo ¢ respons vl pels

privacidade ou priticas de saguranca de sous clientes

. Incluinda aqueles do proprigtinic deste formuliric. Nunca
< SEa TEsh formeca sua senha.

Da plataforma Microsoft Forms | Politica de privacidade |
Condighes de uso
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viii. Other - in this case the participant could

name the institution);

3) Name THREE main positive points of
government's performance inthis event(free
text response); Name THREE main negative
points of government's performance in this
event (free text response);

4) What lessons learned from this event
do you understand are important to be
incorporated into similar events in the
future? Indicate CONCRETE and OBJECTIVE
actions (free text response);

5) Write here general comments or other
suggestions (free text response);

Access to the form expired on 4" April 2020
and 150 answers were compiled in an Excel
spreadsheet (Inojosa et al. 2021). In this article,
the answers are not differentiated by institution,
nor by sector of activity, since they do not bring
additional information to the objective of this
study.

The fact that the responses are anonymous
allows for free expression of the items covered.
On the other hand, it prevents the verification
of the respondent’s actual participationin the
event and makes it impossible to check any
points filled out incorrectly.

For the systematization of information,
subjective responses were evaluated and, when
they had a common subject, they were grouped
into categories, which will be described later
in this paper. The number of similar responses
were counted, to compare the importance of
different aspects addressed.

The answers for the 6™ question: “general
comments or other suggestions” were not
grouped into categories, due to the asymmetry
of the contributions. However, such answers
were studied and taken into consideration in
Table Il

Subjective responses bring rich individual
experiences in content. For the GAA, the free
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text format was deemed necessary to register
innovations and criticism of procedures.
However, compilation is challenging, and its
findings are subject to the analysts’ reasoning.
Considering the authors of this paper were
involved in the oil spill response, mainly in GAA,
Table Il = Lessons Learned - incorporates the
authors’ experience in managing the 2019 oil
spill.

Operational Coordinator's Report

In the present paper we also assessed the Final
Operational Coordinator Report (MB 2020a),
prepared in compliance with section VIII, Art.
10, of Decree n° 87127/2013 (Brasil 2013). Such
document brings the official version of the
oil spill incident, which was compared to the
comments of the online survey participants.

Lessons learned

The form collected 482 contributions related to
“Lessons Learned” (344 answers — question5) and
“Comments / General Suggestions” (138 answers
- question 6). From this total, we extracted those
that presented concrete, relevant proposals,
that are within the scope of GAA'swork or that
may have their execution stimulated by GAA.

In addition to the identified lessons learned,
the GAA manifestations in the Operational
Coordinator’'s Report were also evaluated.

As a result, fourteen “lessons learned” are
presented at the end of this article (Table Il). The
lessons are arranged in tables, which include
“What happened”, “Why it occurred”, “What was
the consequence” and “Suggestions for the
future”.

RESULTS

Participation in the questionnaire

The form was answered by 150 people, with the
following distribution by institution: Ibama (88
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people - 58%); ICMbio (21 people - 14%); MB
(21 people - 14%); ANP (07 people - 5%); Civil
Defence (07 people - 5%) and Other Institutions
(06 people - 5%). There were no answers from
the Army or the Brazilian Air Force (“Forca Aérea
Brasileira” — FAB), althoughsuch military forces
participated in the clean-up operations.

The engagement of the various collaborators
during the response to the oil spill occurred
in different sectors and, according to the
data obtained in the online form, the survey
participants performed as follows: 44 people at
GAA- 29% (National Operational Coordination
or Regional Operational Coordination), 32 - 21%
peopleinthe Local Operational Coordinationand
71- 47% people in the field actions (03 people
did not answer this question).

Note that the survey results reflect solely
the views of the employees who accepted to fill
it out. The representativeness of the institutions
in the questionnaire was not proportional to the

Successful response

Coordination by GAA

Dedication/commitment

Availability of Resources

Training and Knowledge

Others

Waste Management

(=]

20 40

Figure 2. Categories of positive answers.
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number of employees from each institution that
were involved in the response. Ibama servants,
for example, were less numerous than the
military during the actions. However,there were
farmoreresponsesfromrepresentativesoflbama
than from the MB or other militaryforces. Ibama
had a leading role in GAA and a supervisory role
in field operations, so the answers will reflect
such positions predominantly, in comparison
to agents involved directly in the clean-up
activities.

Positive aspects

The positive aspects presented in the free-text
format totaled 376 responses and were organized
into seven categories: Successful response,
Dedication/Commitment, Coordination by
@A Availability of Resources, Training and
Knowledge, Waste Management and Others
(Figure 2).

60 80 100 120 140 160
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“Successful Response” was the category
that grouped the largest number of positive
comments, adding up to a total of 151 answers
(40%). The main issues discussed, followed
by quantitative quotes, were: efficiency in the
mobilization of the institutions, the speed to
respond to the incident and the organization's
response (112 answers - 29%); the scope of
responseactions along the vast affected areas
(18 answers - 5%); the effectiveness of fieldwork
(07 answers -2%); use of tools to help data
collection (Jotform online form, “Eyes of the
Eagle” Application, etc.) (14 answers — 4%).

“Coordination by GAA” was the second
category with the highest number of positive
comments, totaling 116 (30%). The answers
mentioned different aspects of the effectiveness
of GAA coordination. Considering the relevance
this category, it was decided to subdivide it into
the subcategories “Collaboration/Integration”,

Collaboration/Integration

Incident Command System

Communication

0

10

20
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“Incident Command System (ICS)” and
“Communication” (Figure 3).

In the subcategory “Collaboration /
Integration”, 64 (46%)answers mentioned aspects
about integration, interaction, and cooperation,
among the various institutions that acted in the
response.

In the “ICS” subcategory, 32 (27%) citations
were grouped. In relation to the number of
positive citations, the majority referred to the
use of the system and the effectiveness of the
logistics developed for the response.

ICS is a standardized management tool,
which includes common structure, language,
communications, operating picture and planning
process. It can be used for military orcivilian use,
considering no single agency has the expertise,
authority or resource to manage a complex
situation (Deal et al. 2010). In the studied oil
spill response, ICS was adopted partially by the
Brazilian authorities.

64

30 40 50 60 70

Figure 3. Number of positive answers, in each “GAA Coordination” subcategory.
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Inthe subcategory “Communication”, 14 (12%)
responses were grouped with aspects relating
to risks communication; social communication;
transparency of information and the disclosure
of the actions. Other positive points, mentioned
once, were satisfactory interaction with the
press and general publicity.

The “Availability of resources” brought
together 23 answers. The positive points
mentioned, followed by the number of answers
were: availability of material resources,
without specifying the type (16 responses);
availability of human resources, vehicles /
aircraft / infrastructure and Personal Protection
Equipment - PPE’s (04 responses) and the
availability offinancial resources (03 responses).

The “Training and Knowledge” category
grouped 19 responses (5%). Positive aspects
mentioned the knowledge / qualification /
technical capacity of the professionals (07
responses); the learning opportunity (03
responses); the decision to seek support from
international ITOPF specialists (05 responses)
and universities (04 responses).

The category “Waste Management” gathered
only 02 positive responses, one referringto the
correct disposal of waste and the other to the
monitoring of collection, transport and disposal
of oil-contaminated waste.

There were 13 answers (3%) which did not fit
in the categories. Therefore, they were grouped
in the “Other” category. As examples, the
answers addressed aspects as follows: citation
of negative points of the work performed;
isolated acclamation of some institution in GAA;
statement that there are no positive aspects or
that the responder did not know how to answer.

Negative aspects

The negative points presented in free-text
format totaled 367 responses, which were
distributed in eight categories: Coordination by

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

GAA, Delay of the PNC activation, Availability of
Resources, Polluter Identification, Training and
Knowledge, Political and Judicial Interference,
Waste Management and Others (Figure 4).

The category “Coordination by the GAA”
received the largestnumber of contributions - 147
responses (40%). As proposed for the equivalent
category (positive points), it was subdivided
it into the subcategories: ICS, Collaboration /
Integration and Communication (Figure 5).

The subcategory “ICS” grouped 75 responses
(51%) which presented criticisms about:logistics
section; questions about conflict / overlapping
functions or absence of an integrated protocol;
difficulties in operationalizing the ICS (no
knowledge of the tool; document organization;
absence of planning meetings and lack of
planning). There were also criticisms directed
at the coordination of field work, the delay in
implementing actions, the lack of recognition
and appreciation of the work carried out, among
others.

In the “Collaboration / Integration”
subcategory, 39 answers (26%) indicated
the difficulty of articulation, integration,
and dialogue among the institutions. This
subcategory includes aspects related to the
lack of articulation, coordination and support
by the Federal Government in relation to state,
municipal entities, or non-profitorganizations, as
wellas the difficulty of communication between
GAA and field teams and / or operational bases.

In the subcategory “Communication”,
33 answers (22%) were grouped. Most of the
negative points were related to the way in
which communication with society occurred, as
wellas the lack of adequate disclosure of the
work carried out by the Federal Government.
Other negative points sparsely recorded were
criticisms of the work of the press office and the
difficulty of internal dialogue, among others.

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 8 | 22



FERNANDA C.P. INOJOSA et al.

GAA Coordination

Delay of the PNC activation
Availability of Resources

Other

Polluter Identification

Training and Knowledge
Political and Judicial Interference

Waste Management

o
N
o

Figure 4. Categories of negative answers.

The category “Delay of the PNC activation”
brought together a total of 72 answers (20%) that
mentioned the delay in triggering the PNC or
the total absence of public policies related to
the oil spill. The main issues addressed in this
category, followed by the approximate number
of responses were: delay in triggering the PNC
and / or delay in recognizing the severity and
/ or delay in the performance of any institution
(59 responses); criticisms to the Ministry of
Environment, due to absence or inefficiency
(07 responses). Other answers were directed to
aspects that indicate lack of public policies, lack
of economic support, a lack of local support and
a delay or lack of support / compensation for
artisanal fishing communities (06 responses).

In the category “Availability of resources”,
70 answers (19%) mentioned negative aspects
such as the lack of resources (material, human
or financial) or the delay in their availability. The
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160
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o
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o
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negative points mentioned were: lack of material
resources (computers, telephones, response
equipment, among others) (24 answers);
problems related to financial resources (12
answers); missing or delayed availability of
PPE (11 answers); lack / insufficiency of human
resources (07 answers). Also, 16 responses
indicated bad managementof human resources,
distributed in criticisms about how to replace
teams, not inviting volunteers or lack of control
over volunteers, the need to hire specialized
personnel, among others.

In the category “Identification of the polluter
and type of oil”, 19 answers (5%) mentioned
issues related to the difficulty in identifying the
origin of the oil spill, and difficultiesto carry
out laboratory analysis of oil samples. The
subjects and number were: criticisms about the
investigation (07 answers); failure to identify
theoil source (08 answers); delay in obtaining

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 9 | 22



FERNANDA C.P. INOJOSA et al.

Incident Command System

Collaboration/Integration

Communication

0 10 20
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30 40 50 60 70 80

Figure 5. Number of negative answers in each “GAA Coordination” subcategory.

laboratory results (03 answers); and difficulty in
sending samples for analysis, which depended
on third parties to be performed (01 answer).

About the “Qualification/knowledge”
category, 15 answers (4%) mentioned: lack of
training / knowledge / experience in different
areas of the environmental emergency; lack of
knowledge on emergency plans, including area
plans; lack of training for volunteers, among
others.

The category “Political and judicial
interference” grouped 08 answers (2%), which
mentioned as negative aspects: the political
interference in the development of the GAA's
work (04 responses) and the interferences
resulting from the judicial demands that,
somehow, hindered the progress of the GAA's
work (04 answers).

Regarding the topic “Waste management”,
07 answers were collected (2%). They addressed

questions about waste final disposal (04
answers); problems in collection and disposal
(02 answers); and waste storage (01 answer).

In the “Others” category, 29 answers (7%) did
not fit into the previous categories, for reasons
such as difficulty in interpreting the answer;
statement that there were no negative points in
the work carried out by the Federal Government;
among others.

Lessons learned

In summary, the form gathered 482 contributions
related to “Lessons Learned” (344 answers
- question 5) and “Comments / General
Suggestions” (138 answers - question 6).
Contributions were grouped into the following
categories: Resources, PNC Review, Work
Methodology, Communication, Collaboration/
Integration, Knowledge/Training and Others.
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Some categories were subdivided into
groups, to better represent the variety of topics
that were addressed.

The report of the Operational Coordinator
(MB 2020a) addressed lessons learned in
a specific chapter, with suggestions for
management improvements, divided into: the
creation of a National Sea Institute; PNC review;
enhancementof the national and international
legal framework.

Given the above, Table | presents the
consolidation of topics identified in the online
survey and in the Final Operational Coordinator
Report (MB 2020a).

In the survey, the lessons learned gathered
in the “Resources” category indicated primarily
the need to acquire resources or to better
manage them under the PNC. The need to create
a Financial Fund was also mentioned.

A similar theme was treated as a suggested
action in the Operational Coordinator’s report
(MB 2020a). The Executive Branch, under the
coordination of the Ministry of Exterior, should
proceed with the internalization of the Civil
Liability Convention - CLC 1992, to safeguard
national interests and claim compensations.

Regarding the category “Work methodology”,
the lessons learned that stood out with
the highest number of records were of two
types: improvement of response procedures
and improvement of the ICS use, which was
considered of great importance to the response.
There were numerous citations regarding the
need to improve mobilization / performance
strategies when activating the PNC.

In the Operational Coordinator's report
(MB 2020a), the need for harmonization
andsimplification of the templates and forms
contained in the PNC Manual and ICS was
suggested. The report also advocated the
existence of a formal document to activate
the PNC, in the form of a legal diploma, such

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

as a Ministerial Ordinance. With this, greater
legitimacy andsupport would be given to the
acts and demands of the GAA / Operational
Coordinator. Such an act would make public
that there is an ongoing national environmental
emergency and thatall means must be mobilized
to respond to it (MB 2020a).

About the “Communication” category, the
lessons learned that were predominant in the
online survey suggested the need to improve
communication with the media / society,
especially the need for agility and objectivity
with the press, as well as the need to improve
internal communication in GAA.

Report of the Operational Coordinator
(MB 2020a) states that GAA maintained a close
relationship with the communication officers
of the various institutions involved, acting
in a coordinated and cooperative manner.
The unprecedented nature of the event, the
complexity of the actions and the national
repercussion of the subject required that social
communication actions be conducted at the
strategic, operational and tactical levels, in a
harmonious way.

Also, according to the report, several tools
have been developed for this purpose: a) press
release; b) websites developed by MB and Ibama,
c) social media; among others. In addition,
when needed, press conferences and several
interviews were conducted, through selected
spokespersons. The Operational Coordinator’s
report (MB 2020a) mentioned the activities but
did not present any improvement suggestion for
the “Communication” topic.

In the “Collaboration / integration” category,
the lessons learned most cited in the forms were
those related to praise and / or demonstration
of satisfaction with the joint work carried out
by the Institutions. Another group of responses,
registered within this category, was relatedto the
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Table I. Categories and Topics of the Lessons Learned.

Topics
Category . . -
Operational Coordinator Final

Online Survey Report (MB 2020a)

- Acquisition and better management of resources (material, human, o ]
financial); - Internalization of the International

Resources - Creation and management of a Financial Fund for the PNC; Convention on Civil Liability for Oil
Pollution Damage.

-Better infrastructure.

- To review / improve the PNC

PNC Review - To review / improve the PNC regulation. .
regulation.

- The need to improve response procedures in areas impacted or
likely to be impacted;

- Improvement of response strategies;
- The need to improve ICS use;

- Recognition of the ICS as an effective tool in responding to
environmental emergencies;
- Recognition of the importance and / or the need for the
development / improvement of tools that facilitate data collection
and systematization.

- To establish criteria / rules for the management of human
resources;

- To develop/improve clean-up protocols; - The need to improve ICS use;

- Criticisms regarding Emergency Plans (PNC, Area Plan, among
others);

Work
Methodology

- To seek solutions / support to meet legal demands;

- To improve mobilization and action strategies, when activating the
PNC;

- Criticisms to some institutions which participated in the PNC
activation;

- Recognition of the PNC efficient clean-up response;

- Criticism to the efforts spent by GAA, regarding the identification of
the responsible party;

- Waste management.

- The need to improve the communication with the media and the
society;

- The need to improve the communication flow within the GAA and No comments on communication

Communication between the GAA and field teams; aspects

- The need to improve the GAA’s communication flow with local
governments and / or affected communities.

) - Satisfaction with the joint work; .
Collaboration / . . . . . No comments on collaboration/
integration - Improvement needed in articulation / integration among integration

institutions.
- Training of local teams;

- Formal cooperation agreements
Knowledge and with training providers;

e - The need for the various collaborators to be better qualified.
training

- Creation of the Readiness
Monitoring Group to Combat
Environmental Crimes.
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need for improvement in the articulation and
integration between the entities.

The Operational Coordinator’s report (MB
2020a) remarks that the GAA adopted procedures
that allowed coordinated action, such as
articulation with state and municipal authorities
responsible for emergency response at the
local level. However, there were no allusions
to lessons learned on the topic collaboration/
integration.

At the online form, many answers
mentioned the need for more training in general.
In thiscategory “Knowledge and training”, the
Operational Coordinator Report (MB 2020a)
suggeststhe training of local teams, to enable a
more efficient response. In this regard, the role
of the National Secretariat for Civil Defense and
Protection - SEDEC is fundamental. The report
alsoreinforces the maintenance of the regular
exercises that have been carried out annually by
ITOPF with the GAA, preferably through a formal
agreement (MB 2020a).

Finally, there is a proposal to set up
a Readiness Monitoring Group to Combat
Environmental Crimes - GAP to oversee the
processes of conducting GAA / PNC exercises
and simulations, among other objectives (MB
2020a).

DISCUSSION

In total, 376 answers mentioned positive aspects,
while 367 answers mentioned negative ones.
Although with asmall difference, the perception
of the participants waspredominantly positive.

The significant number of positive
comments registered in the category “Success in
theResponse” (151 answers), can be interpreted
as satisfaction with the work developed and
the results achieved. This positive perception in
relation to the success of the response may be
a consequence of the prior preparation of the
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main institutions in the PNC, which managed to
adapt to the unusual scenario.

In addition to the number of positive
aspects in the “Successful response” category,
thesignificant number of positive comments
registered in the “Coordination by GAA” category
(116 answers), is a result that corroborates the
understanding of satisfaction with the work
performed, since a direct relationship can be
established between the success achieved in the
response and the appropriate coordination by
the GAA. In addition, as identified inthe
“dedication / commitment,” third category with
the highest number of positivecomments (43
answers), the perception that those who acted
in response works were committed people may
indicate that there was a common interest in
developing activities successfully.

However, the category “ GAA Coordination
“ subdivided into “ ICS “ “Collaboration /
Integration” and “Communication”, despite
the high number of positive responses, was
the one that received the highest number of
negative comments as well (147 answers). We
supposethe negative comments related to the
coordination by the GAA may be related to the
delay to disclose consistent information in the
first month of the incident.

In the subcategory “ICS”, the number of
positive points (38 answers) is lower than the
negative comments (75 answers). Nonetheless,
these aimed the need for improvement in the
tool and did not criticize the choice to adopt the
ICS. Therefore, considering the results presented
in Table I, the Institutions approve the ICS and
consider its importance, but understand the
need for developments that would improve
efficiency.

In the subcategory “Collaboration /
Integration” the results indicated a higher
number of positive aspects (64 answers), when
compared to the negative aspects (39 answers).
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Regarding the positive comments, there was a
perception thatthe differentinstitutions working
together promoted thesuccessfulresponsetothe
incident. As for the negative points mentioned,
many answers pointed out the difficulties and
challenges to develop integrated work.

The subcategory “Communication” indicated
greater number of negative points (33 answers)
in relation to the positive points (14 answers).
The criticisms related to the media deserve
due attention, because they indicate the need
for communication strategies and appropriate
dissemination of the work carried out by the
GAA.

One preponderant category, being the
second with the highest number of negative
points (72 answers), was the “Delay in activating
the PNC”, for which no similar category was
formed in the positive scope. The Operational
Coordinator was formally asked to present
documentation to prove when the PNC was
activated (GAA 2020). In fact, the document that
activated the PNC was classified, which was
confusing to the press and to the society.

Whereas the negative criticism addresses
the delay in the PNC activation, it means a review
of the Decree n® 8,127/2013 was necessary, to
qualify the criteria used to decide if the plan
should be activated or not. Moreover, it supports
the need for a formal instrument to trigger the
PNC, as indicated in the Operational Coordinator
report (MB 2020a).

In the category “Resources,” positive
comments (32 answers) were less numerous than
negative ones (70 answers). Although positive
contributions have highlighted aspects that
indicate thatthe resources were satisfactorily
available, negative contributions, with more
than double the responses, indicate mainly the
lack of resources for the shoreline clean- up
activities.

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

As it was noticeable in Decree n° 8,127/2013
(Brasil 2013), there was no specific budgetor
equipment to be maintained by the Federal
Government to respond to an oil spill. Thus,
it isrelevant to make prior agreements with
companies and institutions that can add
resources andservices in the case of relevant
incidents, especially those of unknown origin.
The possibility of previous agreements is already
provided in Art. 7, item V, of Decree n2 8127/2013
(Brasil 2013).

In the context of “Resources”, suggestions
comprise the creation of a financial fund and the
adherence to international conventions related
to civil liability that would make claimspossible,
including compensations for government costs.
Such instruments are widely used bycountries
that operate in the oil sector, but they are not
yet practiced or are outdated in Brazil (Pedrosa
2012).

The 1969 International Convention on Civil
Liability for Oil Pollution Damage - CLC was
internalized in Brazil through Federal Decree
79,437/1977 (Brasil 1977). The CLC was later
reformulated, and a new protocol was added in
1992 (1992 Fund Convention); in consequence,
the 1969 Convention fell partially into disuse
(Silva 2019). Most members of the 1992
Convention ratified the Protocol which created
the International Oil Pollution Compensation
Funds (IOPC). In 2003, a Supplementary Fund
Protocol was adopted, providing additional
compensation over and above that available
under the CLC 1992 (IOPC 2021).

Although the incident involved a mystery
oil spill, if Brazil was a party to the Funds
Convention, and if later proved that the incident
involved a tanker, compensation would be
available to governments which have incurred
costs for clean-up operations and to companies/
individuals who have suffered damage, such as
fishermen and hoteliers (I0PC 2021).
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In the Operational Coordinator’s report (MB
2020a), itis said thatthe institutions participating
in the GAA sought various instruments to meet
urgent demands for material resources. One of
the solutions was the administrative request
from Article 27 of Decree n° 8127/2013 (Brasil
2013), to use resources from oil operating
facilities. In this regard, Petrobras was formally
requested by GAAto provide clean-up operations
and to supply various materials and services.
The GAA also requested resources and services
from the “Todos os Santos” Bay Area Plan, Aratu
Bay Area Plan and Espirito Santo Area Plan. The
acquisition ofpersonal protective equipment was
possible using the budget from GAA institutions,
administrative requests to Petrobras and
donations from various companies.

In the category “Knowledge and Training”
positive comments (19 answers) exceeded
slightly the negative ones (15 answers). The
appreciation of specialists’ support, whether
international consultants or from universities,
indicates the importance of technical
collaboration, which needs to be mapped prior
to the incident. In this sense, the option of
establishing formal partnerships is emphasized,
in this case, with institutions thatcan provide
training. On the other hand, the survey results
indicate that teams from local agencies still lack
training related to oil spill emergencies. It is also
important to provide training for volunteers, who
were numerous in responding to this incident.

Basic training for shoreline clean-up is
expected to happen during an oil spill response,
not only to ensure that the response is effective
but also do raise awareness of health and safety
issues (ITOPF 2014a).

It is important to mention that the PNC
8127 Decree did not even mention the use
of volunteers, neither does the PNC Manual
(Ibama 2018). Considering the classification by
Tucker & O Brien (2011), the volunteers in the
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2019 Brazilian oil spill response were of all
types: spontaneous, affiliated, professional or
unskilled.

The category “Waste management” had
little significance in the perception of the survey
participants, even though a complex logistics to
store, transportand dispose of the contaminated
waste was reported by the Operational
Coordinator (MB 2020a). In this context, it is
relevant to understand the institutional roles
and map the disposal and treatment options
available, so the waste management does not
become another emergency.

ITOPF (2014b) states that “the most time-
consuming and costly component of a response
to an oil spill is often the treatment or disposal
of collected waste. The amount of waste
generated is dependent on many factors, such as
the type and quantity of oil, the extent to which
the oil spreads and affects the shoreline and,
most importantly, the methods employed to
recover the spilt oil and oiled material from the
sea surface and the shoreline”.

The Operational Coordinator's Report
(MB 2020a) highlighted that, according to Arts.
10 and 11 of the National Solid Waste Policy
(Brasil 2010), it is up to the municipalities
the integrated management of solid waste
generated in their territories, supported by
the states.In this regard, GAA’s role was to
provide technical advice, articulation, and
organization of information. In places where
waste management by the state itself was not
possible, GAA alsoprovided transport and final
disposal. Upon administrative request from
GAA, Brazilian oil company Petrobras carried
out the proper transportation of waste, from
temporary storage locations to final disposal in
cement industries, which were willing to receive
waste for coprocessing in furnaces.

The negative aspects related to the category
“Political and Judicial Interference”demonstrate
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the need to approach the control institutions
during the emergency. A dedicated team to
meet such demands is also needed. Requests
for people with relevant functions, such as
the Operational Coordinator, to participate in
hearings and other meetings is in opposition to
the ICS principles and can jeopardize response
efforts.

The report of the Operational Coordinator
(MB 2020a) says that five Public Civil Actions,
one Popular Action, two Administrative Inquiries
and an Administrative Proceeding were filed
against the Federal Government, to compel the
Union to implement the PNC.In addition to the
judicial demands, the report also highlighted
the demands of the Federal Court of Auditors, as
well as from the Oil Parliamentary Commission
of Inquiry, created specifically for this incident.

The register of “lessons learned” obtained
from the survey in the “PNC Review” category
did not bring many practical contributions.
On the other hand, several “lessons learned”
grouped in other categories indicated the need
to alter Decree n® 8127/2013 (Brasil 2013) and/or
the PNC Manual. Although the publication of the
PNC Manual was not mentioned, it is deemed
necessary to provide transparency of the plan.

It is important to point out that many
contributions recorded as “lessons learned”
included aspects that cannot be considered
good practices. Many participants registered only
criticisms, praise, or generic needs, which could
not be incorporated as learning opportunities
without understanding the context in which
they were placed. In fact, neither the Decree n®
8127/2013 (Brasil 2013) nor its manual contained
a methodology for the gathering and processing
of lessons learned. This incident was the first
time that the institutions involved used the
feedback tool, and we recommend it to be
incorporated as an official protocol.

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

From this discussion, the fourteen lessons
learned listed below (Table 1) should be
evaluated by the PNC institutions, both
individually and/or in a group.

CONCLUSIONS

Through an online survey, it was possible to
identify and summarize the main lessons
learned from the unprecedented 2019 mystery
oil spill in Brazil, as well as it’s positive and
negative aspects. The perception of the
participants shares similarities with the official
report (MB 2020a), although some perspectives
were unique in the online survey results.

Despite being a simple method to obtain
information, using a feedback form allowed the
registry and systematization of lessons learned
during the first PNC activation. Public Authorities
should stablish protocols and encourage the
gathering of feedback in future events, trying
to reach equally all levels of professionals and
entities involved.

The results obtained through the online
survey highlighted positive and negative aspects
that should be evaluated, to create a catalogue
of best practices and to reduce mistakes.
Decision-making in similar cases could benefit
from the experiences described in this work.

The actions suggested at Table Il should be
addressed by Brazilian authorities, to improve
the management procedures and skills of the
involved entities, aiming to enhance national
capacity in future events of PNC activation.
Further study on lessons learned should be
appraised individually by each participating
institution, as the strengthening of their singular
roles will contribute to the overall response
performance in the future.

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 16 | 22



FERNANDA C.P. INOJOSA et al.

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

Table II. Lessons learned from the Brazilian mysterious oil spill in 2019.

Lesson Learned No. 1

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 2

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 3

What happened?
Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 4

What happened?

Why did it happen?

Exercises

The exercises carried out before the event did not include the participation of state and municipal
institutions, nor did they foresee the use of resources exclusively from the government or a situation
of national significance with an unknown polluter.

Exercises in Brasil focus on at-sea response, and not at shoreline clean-up.

No scenarios for triggering the PNC were envisaged in these circumstances.

Interactions with other federative entities were developed during the emergency phase. There was no
prior preparation for managing the response to a spill of national significance with unknown polluter.

To practice complex scenarios in simulated exercises, including the involvement of other entities (at
local and state levels) and considering the possibility of the polluter not being identified.

To exercise scenarios which focus on shoreline clean-up, instead of at-sea response only.

Incident Command System - ICS

The PNC Manual’s and the ICS’s forms were not used entirely.
Data collection tools were generated throughout, and not prior, to the emergency.

Many participants were not familiar with the tools. There was an overlap between the ICS and the PNC
forms.

There was no previous development of tools (such as applications) for data collection and
standardization.
Problems in the command flow, doubts about roles and how to fill out the forms.
Application development during the emergency phase generated positive, but late results.
To perform harmonization and simplification between the templates and forms contained in the PNC
Manual and those provided in the ICS.

To provide training in ICS, especially considering the roles of each section and the responsibility to fill
out forms.

To refine the tools created in this incident, so that they are ready for future events.
Legal framework

There was no provision for tools/resources/structure to respond to an incident of this magnitude
exclusively by the government.

Decree No. 8,127/2013 and its Manual did not provide guidelines for unusual incidents, such as the one
experienced.

It was necessary to create flows and tools during the emergency phase, which impacted the agility of
the response.

To establish a Working Group, to be coordinated by the MMA, as National Authority of the PNC, and with
the participation of the Brazilian Navy, Ibama, ANP, ICMBio and SEDEC, to revise Decree No. 8,127/2013,
Decree 10.950/2022, the PNC Manual and Resolution n. 398/2008 (CONAMA 2008).

Interinstitutional articulation

Difficulties in establishing articulations between GAA, entities that participated in the PNC Support
Committee and local governments.

Institutions that participated in the Support Committee did not engage in responding to the incident.
There was no tool for previous interaction between the Federal, State and Municipal levels.
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Table II. Continuation.

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 5

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 6

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 7

What happened?

Why did it happen?

What was the
consequence?
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Delay in response to specific demands, uncoordinated actions between Union and states.

To establish, on the part of the National Authority, mechanisms for engaging the institutions that were
in the Support Committee (or another group to be created), as well as state agencies, to improve the
articulation, integration and interaction necessary to respond to an incident.

To promote the implementation of the Area Plans.

Disclosure

The information dissemination channels were not established immediately. There was no planning to
reach all audiences, especially local communities.

Unpredictability of the incident escalation. Absence of prior communication plan.

It took time to provide regular information to the public at the first weeks of the emergency. Some
local communities were not reached by official communication.

To review the communication strategy, considering the need for agility and objectivity in the
dissemination of information to the press and to the society.

To provide training in conflict management and communications strategy for the GAA staff.

PNC activation

Absence of transparency regarding the activation of the PNC.
Absence of objective criteria for its activation.

The plan was activated by a document classified as confidential.
Inability to predict the evolution of the incident.
PNC Manual provides subjective criteria for triggering the plan.
The PNC manual was not published, so it was not easily accessible to the public.

Public authorities, society and the press questioned the activation of the plan and the correct moment
to activate it.

To refine the criteria for triggering the PNC, to facilitate decision making.

To formally trigger the PNC with a Ministerial Ordinance or superior document, to legitimize and
support the acts and demands of GAA, as well as to inform the public that there is an emergency
ongoing.

To publish the PNC Manual, aiming to provide transparency of the planned actions to be implemented
during an incident, to society and to the control agencies.

Resources

GAA institutions did not have specific resources to respond to an incident of this magnitude. There
were no agile mechanisms for hiring and purchasing materials in an emergency.

The Government is not refunded when the polluter is unknown.
Government formally requested services and equipment from oil companies.

There is no legal provision.

Public institutions spent their own resources for emergency response, impacting other actions under
their responsibility.

The hiring and purchasing process takes time in the public service, delaying the delivery of equipment.
There is no compensation for the government.
Oil companies that acted at the government’s request were not reimbursed yet.
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Table II. Continuation.

To assess the need to create a national fund (public or private) to compensate damages caused by oil

Suggestions for the
future

Lesson Learned
No. 8

What happened?
Why did it happen?

What was the
consequence?

Suggestions for the
future
Lesson Learned
No. 9

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 10

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 11

What happened?
Why did it happen?
What was the
consequence?

Suggestions for the
future
Lesson Learned
No. 12

What happened?

Why did it happen?

What was the
consequence?

spill pollution incidents and to provide financial resources to the response.

To proceed with the internalization of international conventions dealing with liability (CLC 1992, Funds

Convention, Bunker Convention).
To detail the reimbursement process.

Local teams

Cleaning was performed by local teams. However, the techniques were not adequate in some cases.

Lack of preparation of local teams to respond to oil spills.

Larger volume of contaminated waste, safety problems, secondary impacts of the response.

Increase emergency response actions by training local teams to shoreline clean-up, in coordination

with the National Secretariat for Civil Defence and State Agencies.
Volunteers

High engagement of volunteers, whether from the community or from experts, however, in a
disorganized manner.

Absence of established procedure for the management of volunteers of various types.
Available workforce and knowledge could have been better used.

To register possible volunteers for beach cleaning.

To create a standardized national register of voluntary companies and specialists, including
international ones.

To establish formal agreements with relevant partners.
Control Institutions

Control and judicial interference in the emergency management.
Absence of a specific group dedicated to answering such requests in the GAA.
Lack of proactive disclosure of ongoing actions.

Lack of interaction with the control institutions.

Overload on technical teams to respond to demands.

Need to carry out ineffective field actions to meet legal demands.

To include in the organizational ICS chart, a unit dedicated to answering to the control units, preferably

a multi-institutional one.
To publicize GAA’s actions from the first moment.

Feedback

Federal government was not prepared to get feedback after oil pollution incidents.

The tool was not mentioned in the legal framework.

Specific form was generated by GAA during the emergency.

To include the use of a feedback tool in the PNC Manual.

Inventory

No information on the quantities of materials and resources available to be requested by the Federal

Government.

Absence of national inventory of emergency response equipment.

Administrative requests could have been better programmed, speeding up the response.
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Suggestions for the
future

Lesson Learned
No. 13

What happened?
Why did it happen?

What was the
consequence?

Suggestions for the
future

Lesson Learned
No. 14

What happened?

Why did it happen?

What was the
consequence?

Suggestions for the
future

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

To have an inventory database of emergency plans, area plans and available resources.

Waste Management

Difficulty identifying locations for final waste disposal.
Absence of prior protocol for identifying temporary locations.
Lack of knowledge about places to receive oily residues in large quantities.
Final recipients were identified during the emergency, which delayed waste disposal.
Waste was disposed of in inappropriate places, causing social and environmental impacts.

Sending materials to cement companies proved to be an environmentally appropriate alternative.

To develop a protocol to promote the prior identification of temporary and final disposal sites. Such
protocol should be shared with the competent entities (states, through the State Environment Agency
and municipalities).

Scientific Community/Tecnhical advisors

In the early stages, the scientific community was not engaged with GAA in the emergency response.
Researchers acted isolated and without knowledge of the context.

Excellent experience with ITOPF advisors

There was no previous procedure for interaction with the academy.
Creation of Working Groups by GAA organized the participation of the scientific community.

To create a previous channel of interaction with the scientific community, to assist in PNC situations.
To encourage scientific research on topics of interest to the PNC.

Acknowledgments

We acknowledge Mr. Fabio Sobrinho, from Ibama, who
worked on the online form responses.

REFERENCES

ANP - AGENCIA NACIONAL DO PETROLEO, GAS NATURAL E
BIOCOMBUSTIVEIS. 2001. Analise do acidente com a
plataforma P-36. Rio de Janeiro, 24 p. Available
at: http://www.anp.gov.br/images/EXPLORACAO_E_
PRODUCAO_DE_OLEO_E_GAS/Seguranca_Operacional/
Relat_incidentes/Relatorio_P-36.pdf . Accessed on

06/28/2021.

ANP - AGENCIA NACIONAL DO PETROLEO, GAS NATURAL E
BIOCOMBUSTIVEIS. 2012. Investigacao do Incidente de
Vazamento de Petroleo no Campo de Frade — Relatorio
Final, Rio de Janeiro. 71 p. Available at: https://www.gov.
br/anp/pt-br/assuntos/exploracao-e-producao-de-
oleo-e-gas/seguranca-operacional-e-meio-ambiente/
campo-de-frade. Accessed on 06/28/2021.

BRASIL. 1977. Decreto n® 79437, de 28 de marco de
1977. Promulga a Convencao Internacional sobre

Responsabilidade Civil em Danos Causados por Poluicao
por oleo, 1969. Distrito Federal.

BRASIL. 1981. Lei n° 6938, de 31 de agosto de 1981. Dispoe
sobre a Politica Nacional do Meio Ambiente, seus fins
e mecanismos de formulacao e aplicacao, e da outras
providéncias. Distrito Federal.

BRASIL. 2000. Lei n°® 9966, de 28 de abril de 2000. Dispoe
sobre a prevencao, o controle e a fiscalizagao da poluicao
causada por lancamento de Oleo e outras substancias
nocivas ou perigosas em aguas sob jurisdicao nacional
e da outras providéncias. Distrito Federal.

BRASIL. 2003. Decreto n® 4871, de 06 de novembro de 2003.
Dispde sobre a instituicdo dos Planosde Areas para o
combate a poluicao por 6leo em aguas sob jurisdicao
nacional e da outras providéncias. Distrito Federal.

BRASIL. 2010. Lei n2 12305, de 02 de agosto de 2010.
Institui a Politica Nacional de Residuos Soélidos; altera
a Lei no 9.605, de 12 de fevereiro de 1998; e da outras
providéncias. Distrito Federal.

BRASIL. 2013. Decreto n® 8127, de 22 de outubro de 2013.
Institui o Plano Nacional de Contingéncia para Incidentes
de Poluicao por Oleo em Aguas sob Jurisdicdo Nacional,

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 20 | 22


http://www.anp.gov.br/images/EXPLORACAO_E_PRODUCAO_DE_OLEO_E_GAS/Seguranca_Operacional/Relat_incidentes/Relatorio_P-36.pdf
http://www.anp.gov.br/images/EXPLORACAO_E_PRODUCAO_DE_OLEO_E_GAS/Seguranca_Operacional/Relat_incidentes/Relatorio_P-36.pdf
http://www.anp.gov.br/images/EXPLORACAO_E_PRODUCAO_DE_OLEO_E_GAS/Seguranca_Operacional/Relat_incidentes/Relatorio_P-36.pdf
http://www.anp.gov.br/images/EXPLORACAO_E_PRODUCAO_DE_OLEO_E_GAS/Seguranca_Operacional/Relat_incidentes/Relatorio_P-36.pdf
https://www.gov.br/anp/pt-br/assuntos/exploracao-e-producao-de-oleo-e-
https://www.gov.br/anp/pt-br/assuntos/exploracao-e-producao-de-oleo-e-
https://www.gov.br/anp/pt-br/assuntos/exploracao-e-producao-de-oleo-e-
https://www.gov.br/anp/pt-br/assuntos/exploracao-e-producao-de-oleo-e-gas/seguranca-operacional-e-meio-ambiente/campo-de-frade
https://www.gov.br/anp/pt-br/assuntos/exploracao-e-producao-de-oleo-e-gas/seguranca-operacional-e-meio-ambiente/campo-de-frade

FERNANDA C.P. INOJOSA et al.

altera o Decreto n® 4.871, de 6 de novembro de 2003, e o
Decreto n® 4136, de 20 de fevereiro de 2002, e da outras
providéncias. Distrito Federal.

BRASIL. 2022. Decreto n° 10950, de 07 de janeiro de 2022.
Dispde sobre o Plano Nacional de Contingéncia para
Incidentes de Poluicao por Oleo em Aguas sob Jurisdicao
Nacional. Distrito Federal.

DEAL T ET AL. 2010. ICS - Beyond Initial Response. 2" ed,,
Bloomington, Indiana: Author House.

GAA - GRUPO DE ACOMPANHAMENTO E AVALIA(;AO. 2020. Nota
Técnica n® 07/2020: requerimento n2 13 da Comissao
Parlamentar de Inquérito - Derramamento de 6leo no
Nordeste. Rio de Janeiro.1200 p. Available at: https://www.
camara.leg.br/proposicoesWeb/prop_mostrarintegra?c
odteor=1864458&filenam e=DOCCPI+33/2020+CPIOLEQ.
Accessed on: 02/10/2021.

IBAMA - INSTITUTO BRASILEIRO DO MEIO AMBIENTE E DOS
RECURSOS NATURAIS RENOVAVEIS. 2018. Manual do PNC.
Documento do Sistema Eletronico de Informacoes n.
2808447. Distrito Federal.

IBAMA - INSTITUTO BRASILEIRO DO MEIO AMBIENTE E
DOS RECURSOS NATURAIS RENOVAVEIS. 2020. Localidades
oleadas no litoral brasileiro identificadas a partirde
30 de agosto de 2019. Distrito Federal. Available at:
https://www.ibama.gov.br/manchasdeoleo-localidades-
atingidas. Accessed on: 06/28/2021.

INOJOSA F, FERREIRA L, DE CASTRO MC, AMORIM M,
FRANCA M & MOURA R. 2021. Emergency Responders’
Lessons Learned Feedback. Data Collection. University
of Liverpool Research Data Catalogue. doi: 1017638/
datacat.liverpool.ac.uk/1257.

IOPC- INTERNATIONAL OIL POLLUTION COMPENSATION FUNDS.
2013. Incidents involving the I0PC Funds. Available at:
https://iopcfunds.org/wp-content/uploads/2018/12/
incidents2013_e.pdf Accessed on: 07/05/2021.

IOPC - INTERNATIONAL OIL POLLUTION COMPENSATION FUNDS.
2021. Explanatory Note. Available at: https://iopcfunds.
org/wp-content/uploads/2021/04/explanatory-note_e.
pdf. Accessed on: 07/05/2021.

ITOPF. 2014a. Clean-up of oil from shorelines - Technical
Information Paper. Available at https://www.itopforg/
knowledge-resources/documents-guides/document/
tip-07-clean-up-of-oil-from-shorelines/. Accessed on:
07/05/2021.

ITOPF. 2014b. Disposal of Oil and Debris - Technical
Information Paper. Available athttps://www.itopf.org/
knowledge-resources/documents-guides/document/

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

tip-09-disposal-of-oil-and-debris/. Accessed on:
07/05/2021.

MB - MARINHA DO BRASIL. 2020a. Incidente de Poluigao
por Oleo na Costa Brasileira: Relatorio Final. Rio de
Janeiro, 138 p.

MB - MARINHA DO BRASIL. 2020b. Nota a Imprensa. Distrito
Federal. Available at: https://www.marinha.mil.br/
sites/default/files/nota_a_imprensa_-_investigacao_
derramamento_de_oleo_-_04set_0.pdf. Accessed on:
06/28/2021.

MILANELLI JCC, POFFO IRF, XAVIER JCM, MOURA DO &
SHIMIZU RM. 2000. Vazamento de 6leo ocorrido em 18 de
janeiro de 2000 - Oleoduto PE-II p PETROBRAS - Baia da
Guanabara. Relatorio Técnico apresentado ao Ministério
Publico Federal sobre oacidente da Baia de Guanabara.
Sao Paulo, 177 p.

NOGUEIRA M, SAMORA R & BAUTZER T. 2019. Oleo em praias
do NE nao é brasileiro, diz Ibama; ANP nao registra
vazamento. Reuters. Available at https://www.reuters.
com/article/energia-vazamento-petroleo-nordeste-
idLTAKBNTWB2KS. Accessed on: 10/30/2019.

PEDROSA LF. 2012. Analise dos Mecanismos de
Planejamento e Resposta para Incidentes com
Derramamento de Oleo no Mar: Uma Proposta
de Acao. Dissertacao de Mestrado. Programa de
Planejamento Energético, Coppe. Universidade Federal
do Rio de Janeiro. Rio de Janeiro, 132 p. Available in:
http://www.ppe.ufrj.br/index.php/pt/publicacoes/
dissertacoes/2012/595-analise-dos- mecanismos-
de-planejamento-e-resposta-para-incidentes-com-
derramamento-de-oleo-no-mar-uma-proposta-de-
acao. Accessed on: 02/06/2021. (Unpublished).

POFFO IRF. 2011. Percepgao de Riscos e comportamento
da comunidade diante de acidentes ambientais em area
portuarias de Santos e de Sao Sebastiao. Pos-Doutorado.
Programa de Estudos de Pos-Graduacao em Psicologia
Clinica. Pontificia Universidade Catolica de Sao Paulo.
Sao Paulo, 119 p. Available at: https://cetesb.sp.gov.br/
escolasuperior/wp-content/uploads/sites/30/2016/06/
Poffo_2.pdf. Accessed on 07/05/2021.

RINAT Z & ZIKRI B. 2021. Oil Spill Off Israel’s Coast Is Its
Worst Maritime Pollution in Decades,and Cleanup ‘Could
Take Years' Haaretz. Available at: https://www.haaretz.
com/israel-news/.premium-oil-spill-off-israel-s-coast-
is-its-worst-maritime-pollution-in-decades-1.9553528.
Accessed on 07/07/2021.

RUOPPOLO V, CALLAHAN B, HEREDIA'S, SILVA FILHO R, POLESCHI
C, PERANCHO J, HOLCOM J. 2007. Cabo Virgenes Mystery

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 21| 22


http://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra?codteor=1864458&filenam
http://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra?codteor=1864458&filenam
http://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra?codteor=1864458&filenam
http://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra?codteor=1864458&filenam
https://www.ibama.gov.br/manchasdeoleo-localidades-atingidas
https://www.ibama.gov.br/manchasdeoleo-localidades-atingidas
https://iopcfunds.org/wp-content/uploads/2018/12/incidents2013_e.pdf
https://iopcfunds.org/wp-content/uploads/2018/12/incidents2013_e.pdf
https://iopcfunds.org/wp-content/uploads/2021/04/explanatory-note_e.pdf
https://iopcfunds.org/wp-content/uploads/2021/04/explanatory-note_e.pdf
https://iopcfunds.org/wp-content/uploads/2021/04/explanatory-note_e.pdf
https://iopcfunds.org/wp-content/uploads/2021/04/explanatory-note_e.pdf
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-07-clean-up-of-oil-from-shorelines/
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-07-clean-up-of-oil-from-shorelines/
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-07-clean-up-of-oil-from-shorelines/
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-07-clean-up-of-oil-from-shorelines/
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-09-disposal-
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-09-disposal-
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-09-disposal-
https://www.itopf.org/knowledge-resources/documents-guides/document/tip-09-disposal-of-oil-and-debris/
https://www.marinha.mil.br/sites/default/files/nota_a_imprensa_-_investigacao_derramamento_de_oleo_-_04set_0.pdf
https://www.marinha.mil.br/sites/default/files/nota_a_imprensa_-_investigacao_derramamento_de_oleo_-_04set_0.pdf
https://www.reuters.com/article/energia-vazamento-petroleo-nordeste-idLTAKBN1WB2KS
https://www.reuters.com/article/energia-vazamento-petroleo-nordeste-idLTAKBN1WB2KS
https://www.reuters.com/article/energia-vazamento-petroleo-nordeste-idLTAKBN1WB2KS
http://www.ppe.ufrj.br/index.php/pt/publicacoes/dissertacoes/2012/595-analise-dos-
http://www.ppe.ufrj.br/index.php/pt/publicacoes/dissertacoes/2012/595-analise-dos-
https://cetesb.sp.gov.br/escolasuperior/wp-content/uploads/sites/30/2016/06/Poffo_2.pdf
https://cetesb.sp.gov.br/escolasuperior/wp-content/uploads/sites/30/2016/06/Poffo_2.pdf
https://cetesb.sp.gov.br/escolasuperior/wp-content/uploads/sites/30/2016/06/Poffo_2.pdf
https://www.haaretz.com/israel-news/.premium-oil-spill-off-israel-s-coast-is-its-worst-maritime-pollution-in-decades-1.9553528
https://www.haaretz.com/israel-news/.premium-oil-spill-off-israel-s-coast-is-its-worst-maritime-pollution-in-decades-1.9553528
https://www.haaretz.com/israel-news/.premium-oil-spill-off-israel-s-coast-is-its-worst-maritime-pollution-in-decades-1.9553528

FERNANDA C.P. INOJOSA et al.

Spill: Challenges and Lessons Learned. Effects of Oil on
Wildlife: Conference Proceedings.

SILVA ACA. 2019. Dano por Derramamento de Oleo no
Mar: Responsabilidade e Reparagao. Tese de Doutorado.
Programa de Pos-Graduacao em Ciéncia Ambiental.
Universidade de Sao Paulo. Sao Paulo, 407 p. Available
at: https://teses.usp.br/teses/disponiveis/106/106132/
tde-12052020-112129/publico/doutorado.pdf. Accessed
on 15/07/2021.

TUCKER A & O'BRIEN M. 2011. Volunteers and Oil Spills - A
Technical Perspective. ITOPF. Available at: https://www.
itopforg/knowledge-resources/documents-%20guides/
document/volunteers-and-oil-spills-a-technical-
perspective-2011/. Accessed on 07/05/2021.

How to cite

INOJOSA FCP, PEDROSA LF, CASTRO MCT, AMORIM MN, FRANCA MR
& MOURA RN. 2022. Lessons learned from a mystery oil spill that hit
the Brazilian coast in 2019. An Acad Bras Cienc 94: €20210309. DOI
10.1590/0001-3765202220210309.

Manuscript received on March 4, 2021;
accepted for publication on August 9, 2021

FERNANDA C.P. INOJOSA
https://orcid.org/0000-0003-1312-6262

LUCIENE F. PEDROSA?
https://orcid.org/0000-0002-6246-3794

MARIA CECILIA T. DE CASTRO®
https://orcid.org/0000-0003-4643-1642

MARCELO N. DE AMORIM'
https://orcid.org/0000-0002-7545-7828

MARIANA R. FRANQA2
https://orcid.org/0000-0002-5156-897X

RAPHAEL N. MOURA?
https://orcid.org/0000-0003-3494-5945

'Instituto Brasileiro do Meio Ambiente e dos Recursos
Naturais Renovaveis - IBAMA, Diretoria de Protecao
Ambiental - DIPRO, Coordenacao Geral de Emergéncias
Ambientais ~CGEMA, SCEN, Trecho 2, Ed. Sede do
Ibama, Bloco C, 70818-900 Brasilia, DF, Brazil

’Agéncia Nacional do Petroleo, Gas Natural e Biocombustiveis
- ANP, Superintendéncia de Seguranga Operacional

e Meio Ambiente — SSM, Av. Rio Branco, 65, 182 andar,

Anexo, Centro, 20090-003 Rio de Janeiro, R}, Brazil

*Marinha do Brasil - Diretoria de Portos e Costas — DPC, Rua
Teofilo Otoni, 4, Centro, 20090-070 Rio de Janeiro, R}, Brazil

LESSONS LEARNED FROM A MYSTERY OIL SPILL IN BRAZIL

Author contributions

Fernanda Cunha Pirillo Inojosa: studied and reviewed the online
form responses; created Tablell (Lessons Learned), prepared
the final version of the paper, considering the input from
the journal reviewers; Luciene Ferreira Pedrosa: evaluated
documents produced by GAA and the Operational Coordinator;
contributed to the elaboration of lessons learned; Maria Cecilia
Trindade de Castro: evaluated documents related to the review
of the legal framework; contributed to the writing processes
of the manuscript; Marcelo Neiva de Amorim: contributed to
the elaboration of the discussion item; Mariana Rodrigues
Franca: contributed to the writing and reviewing process of the
manuscript;Raphael Neves Moura: contributed to the planning
and implementation of the research, to the analysis of the
results and to the writing and review process of the manuscript.

[@)ey |

An Acad Bras Cienc (2022) 94(Suppl. 2) €20210309 22 | 22


https://teses.usp.br/teses/disponiveis/106/106132/tde-12052020-112129/publico/doutorado.pdf
https://teses.usp.br/teses/disponiveis/106/106132/tde-12052020-112129/publico/doutorado.pdf
https://www.itopf.org/knowledge-resources/documents- guides/document/volunteers-and-oil-spills-a-technical-perspective-2011/
https://www.itopf.org/knowledge-resources/documents- guides/document/volunteers-and-oil-spills-a-technical-perspective-2011/
https://www.itopf.org/knowledge-resources/documents- guides/document/volunteers-and-oil-spills-a-technical-perspective-2011/
https://www.itopf.org/knowledge-resources/documents- guides/document/volunteers-and-oil-spills-a-technical-perspective-2011/
https://orcid.org/0000-0003-1312-6262
https://orcid.org/0000-0002-6246-3794
https://orcid.org/0000-0003-4643-1642
https://orcid.org/0000-0002-7545-7828
https://orcid.org/0000-0002-5156-897X
https://orcid.org/0000-0003-3494-5945

