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To develop, among the attendees, knowledge that allow individual and collective behaviors of

environmental preservation and respect when performing their professional activities.
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INSTITUTO BRASILEIRO DO MEIO AMBIENTE

DOS RECURSOS NATURAIS RENOVAVEIS

LICENCA DE OPERAGAO (LO) N2 1535/2019 - 12 RETIFICACAO

VALIDADE: 30/09/2023
(A partir da essinatura)

Documento assinado eletronicamente por JONATAS SOUZA DA TRINDADE, Presidente Substituto, em
14/07/2022, as 14:55, conforme horario oficial de Brasilia, com fundamento no art. 69, § 19, do Decreto
n® 2539, de 8 de outubro de 2015,

.'

Sel " T
» K

susnatura

ehetronica

A PRESIDENCIA DO INSTITUTO BRASILEIRO DO MEIO AMBIENTE E DOS RECURSOS NATURAIS RENOVAVEIS,
no uso das atribui¢des que lhe conferem o art. 23, pardgrafo Gnico, inciso V do Decreto n2 8.973, de 24 de
janeiro de 2017, que aprovou a Estrutura Regimental do IBAMA, e entrou em vigor no dia 21 de fevereiro de
2017; RESOLVE:

Expedir a presente Licenca a:

EMPRESA: PERENCO PETROLEOQ E GAS DO BRASIL LTDA
CNPJ: 09.309.027/0001-35

CTF: 2690575
ENDERECO: Avenida Atlantica, 1130, Entrada 01, Sala 701 BAIRRO: Copacabana
CEP: 22021-040 CIDADE: Rio de Janeiro  UF:RJ

TELEFONE: (0xx21) 2586-6259
NUMERO DO PROCESSO: 02022.001461/2019-95

Referente ao empreendimento Sistema de Producdo de Petréleo e Gas Natural do Polo Pargo — Campos de
Pargo, Vermelho e Carapeba, Bacia de Campos.

A validade desta licenca estd condicionada ao fiel cumprimento das condicionantes constantes e demais
documentos que, embora aqui ndo transcritos, sdo partes integrantes deste licenciamento.

1. CONDICOES GERAIS

1.1. Esta Licenca deverd ser publicada em conformidade com a Resolugdo CONAMA n2 06/86, sendo que
copias das publicacdes deverdo ser encaminhadas ao IBAMA.

1.2. O IBAMA, mediante decisdo motivada, poderd modificar as condicionantes e as medidas de controle e
adequacdo, suspender ou cancelar esta Licen¢a, caso ocorra:
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LO 1535/2019

1.3. Qualquer alteracdo das especificacbes do projeto, ou da finalidade do empreendimento deverd ser
precedida de anuéncia do IBAMA.

1.4. A renovacdo desta Licenca devera ser requerida num prazo minimo de 120 (cento e vinte) dias, antes do
término da sua validade.

1.5. 0 empreendedor é responsavel, perante o IBAMA, pelo atendimento as condicionantes postuladas nesta
Licenca.

2. CONDICOES ESPECIFICAS

2.1. Concluir as acBes de adequacdo do sistema de drenagem com relacdo ao gerenciamento dos efluentes
oleosos até julho de 2020 para as plataformas de Carapeba e Vermelho e até fevereiro de 2021 para as
plataformas de Pargo.

2.2. Concluir e comprovar a retirada dos materiais e residuos abandonados indevidamente no leito marinho
no campo de Carapeba até 30.12.2019.

2.3. Eventuais alteracdes que envolvam atividades gque interfiram com o fundo marinho, deverdo ser
subsidiadas por andlise detalhada dos impactos sobre os bancos de algas.

2.4. Apresentar, anualmente, Relatério de Operagdo conforme diretrizes constantes do Parecer Técnico n2
393/2019-COPROD/CGMAC/DILIC.

2.5. Os sistemas submarino sé podem operar quando estiverem adequados e atendendo as normas do
Regulamento Técnico (SGSS) estabelecidas na RESOLUCAO ANP N2 41, DE 9.10.2015.

2.6. Implementar o Programa Macrorregional de Comunicacdo Social (PMCS) e os instrumentos técnicos de
integracdo metodolédgica do Plano Macrorregional de Gestdo de Impactos Sinérgicos das Atividades
Maritimas de Producdo e Escoamento de Petréleo e Gas Natural (Plano Macro), nos termos aprovados no
Processo IBAMA n2 02001.007596/2022-16.

2.7. Implementar o Projeto de Monitoramento Ambiental (PMA) e apresentar relatérios de
acompanhamento em conformidade com as orientagdes e diretrizes determinadas pelo IBAMA.

2.8. Implementar o Projeto de Controle da Poluicdo (PCP) e apresentar relatérios de acompanhamento de
acordo com prazos e diretrizes determinados na Nota Técnica CGPEG/DILIC/IBAMA n2 01/11 e naquelas que
vierem a ser determinadas em pareceres técnicos emitidos.

2.9. Desenvolver o Projeto de Educacdo Ambiental (PEA) e apresentar relatérios de acompanhamento de
acordo com prazos e diretrizes determinados na Nota Téenica CGPEG/DILIC/IBAMA n2? 01/10 e naquelas que
-vierem a sec determinadas em pareceres téenicos emitidos

2.10. Implementar Projeto de Educagdo Ambiental dos Trabalhadores (PEAT) e apresentar relatérios de
acompanhamento em conformidade com as orientagdes e diretrizes determinadas pelo IBAMA.

2.11. Implementar o Projeto de Monitoramento do Trifego de Embarcacdes (PMTE) em conformidade com o
Programa Macrorregional de Caracteriza¢do do Trafego de EmbarcacBes (PMCTE), nos termos aprovados no
Processo IBAMA n? 02001.130838/2017-07.

2.12. Implementar o Projeto de Monitoramento do Transporte e da Destina¢do de Insumos e
Residuos (PMIR) em conformidade com o Programa Macrorregional de Caracterizacdo do Transporte e da
Destinagdo de Insumos e Residuos (PMCIR), nos termos aprovados no Processo IBAMA
n? 02001.028857/2019-28.

CUlISIHSEN2 Gestao_IBAMADO-LO-1535.201%/1* Retificagdal O-1535.2019_1* Retificacdo.haml 24
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2.13. Implementar o Projeto de Monitoramento de impactos de Plataformas e Embarca¢des sobre a Avifauna
(PMAVE) e apresentar relatérios de acompanhamento em conformidade com as orientacdes e diretrizes
determinadas pelo IBAMA.

2.14. Implementar o Projeto de Preven¢do e Controle de Espécies Exéticas (PPCEX — Perenco), em
conformidade com as orientagbes e diretrizes determinadas pelo IBAMA no ambito do processo
02001.027954/2019-01.

2.15. Implementar o Plano de Emergéncia Individual - PEl aprovado, apresentando o anexo F revisado no
prazo de 30 (trinta) dias e realizando no minimo um simulado por ano com cendrio de descarga média de
6leo no mar e com a viabilizagdo da participagcdo do IBAMA. Apbs a realizacdo do simulado, deve-se
encaminhar em até 45 dias o respectivo relatério com descricdo e avaliacdo do exercicio.

2.16. Encaminhar, no prazo de 30 (trinta) dias, a contar da emissdo desta Licen¢a de Operacdo, cdpias do PEI
aprovado, com os devidos esclarecimentos relativos 3 troca de titularidade, a Coordenacdo-Geral de
Emergéncias Ambientais — CGEMA/DIPRO/IBAMA, em Brasilia, e ao Nicleo de Prevencdo e Atendimento a
Emergénclas Ambientais — NUPAEM da Superintendéncia do IBAMA do Estado do Rio de lJaneiro.
Comprovantes do encaminhamento deverdo ser apresentados 3 COPROD/CGMAC/DILIC/IBAMA para
anexagdo ao processo.

2.17. Apresentar, anualmente, atualiza¢do do mapeamento com a identificacdo georreferenciada de todos as
estruturas e equipamentos, em operacdo ou desativados, presentes no fundo marinho dos campos que
compdem o Polo Pargo.

2.18. Apresentar, até o primeiro trimestre de 2021, o diagndstico operacional e a revisdo do Projeto
Executivo do Projeto de Desativacdo de Instalagdes Descomissionadas (PDID da drea 18) e executd-lo, em
conformidade com as orienta¢des do IBAMA, de modo a concluir as a¢des definidas até o terceiro trimestre
de 2024.

2.19. Encaminhar atualizacdo do Projeto de Desativacdo 5 (cinco) anos antes da cessacdo da produgdo, que
deve ser aprovado pelo IBAMA antes de sua implementacdo.

2.20. As operacdes de intervencdo nos pocos deverdo ser precedidas de anuéncia do IBAMA.

2.21. Realizar, a cada dois anos, Auditorias Ambientais independentes, segundo os critérios da Resolucdo
CONAMA n® 306/02, de 5 de julho de 2002, apresentando os respectivos relatérios em conformidade com o
Parecer Técnico n? 393/2019-COPROD/CGMAC/DILIC e comprovando, através de relatérios anuais, o
atendimento aos planos de acdo para correcdo de ndo conformidades e implementacdo de pontos de
melhoria.

2.22. Cumprir as obriga¢des relativas 3 Compensac¢do Ambiental previstas no art. 36 da Lei 9985/00, a partir
da delibera¢do do Comité de Compensa¢do Ambiental. O Grau de Impacto do empreendimento é de 0,5% e
o valor da Compensac¢io Ambiental foi estipulado em RS 6.853.667,58.

2.23. Implementar o Projeto de Monitoramento do Trifego de Aeronaves (PMTA) em conformidade com o
Programa Macrorregional de Caracterizacdo do Trdfego de Aeronaves (PMCTA), nos termos aprovados no
Processo IBAMA n2? 02001.023027/2021-25.

2.24. Implementar o Projeto de Monitoramento Socioespacial dos Trabalhadores (PMST) em conformidade
com o Programa Macrorregional de Caracterizagdo Socioespacial dos Trabalhadores (PMCST), nos termos
aprovados no Processo IBAMA n? 02001.023026/2021-84.

2.25. Implementar o Programa Macrorregional de Caracterizagdo de Rendas Petroliferas (PMCRP) e os
instrumentos técnicos de integracdo metodolégica do Plano Macrorregional de Gestdo de Impactos
Sinérgicos das Atividades Maritimas de Producdo e Escoamento de Petréleo e Gas Natural (Plano Macro), nos
termos aprovados no Processo IBAMA n2 02001.007595/2022-63.

2.26. Implementar o Programa Macrorregional de Caracterizacdo da Atlvidade Pesqueira (PMCAP) e os
instrumentos técnicos de integracdo metodolégica do Plano Macrorregional de Gestdo de Impactos
e NISIHSENZ Gastao_IBAMASO-LO-1535-2011* Retificagaall O-1535-2019_1* Retificagdo.haml 3
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Sinérgicos das Atividades Maritimas de Producdo e Escoamento de Petrdleo e Gas Natural (Plano Macro), nos
termos aprovados no Processo IBAMA n2 02001.007588/2022-61.
2.27. Implementar o Programa Macrorregional de Avaliacdo de Impactos Socioambientais (PMAIS) e os
instrumentos técnicos de integracdo metodolégica do Plano Macrorregional de Gestdo de Impactos

Sinérgicos das Atividades Maritimas de Produgdo e Escoamento de Petréleo e Gas Natural (Plano Macro), nos
termos aprovados no Processo IBAMA n? 02001.032727/2019-90.

SEI n? 13083490

LO 1535/2019: Autoriza o empreendimento do Sistema de
Producao de Petréleo e Gas Natural do Polo Pargo, -
Campos de Pargo, Vermelho e Carapeba, Bacia de
Campos.
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PMCS - Programa Macrorregional de Comunicacao Social
PMA - Environmental Monitoring Project
PCP - Pollution Control Project

PEA - Environmental Education Project

PEAT - Workers Environmental Education Project

PMAVE - Monitoring Project for Impacts of Rigs and Vessels on Bird Fauna

PMCTE - Programa Macrorregional dp Trafego de Embarcacoes

PMCIR - Programa Macrorregional de Carcterizacao do Transporte e da Destinacao de Insumos e Residuos.

PPCEX - Exotic Species Prevention and Control Project

PEI - Individual Emergency Plan

PMCTA - Programa Macrorregional de Carcterizacao do Trafego de Aeronaves
PMCTS - Programa Macrorregional de Caracterizacdo Socioespacial dos Trrabalhadores

PMCRP - Programa Macrorregional de Caracterizacdo de Rendas Petroliferas

PMAIS - Programa Macrorregional de Avaliagédo de Impactos Socioambientais

LO 1535/2019

Projetos Ambientails
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Evolution of the Oil Industrz: E&P PerEnco

®
Europe: opening of the first
well in the city of Alsace,
France, up to 30 meters deep.
The oil was distilled and then
used therapeutically to treat
® kidney  stones, massage
Greece: Herodotus, a cramps, fight scurvy, and as a
Greek historian (485 7 - heart tonic. Creation of the 1st Oil
420) mentioned that a Industry in the world
dark' oil was transpo_rted Pennsylvania Rock Oil
by rivers as a “precious ¢ Company
commercial product” ®
15th century BC 2nd century AD 16th Century 1857-1858
5th century BC 15th Century 1853
? @
China: there were oil and Central America: Aztecs and Incas )
natural gas wells (up to a extracted oil from shallow European production
thousand meters deep), deep wells and used it in paving roads of 2000 and 4000
In the biblical book on which were used for lighting and in construction. thousand barrels
Genesis, the use of and heating. They used respectively
‘ petroleum-based  mortar bamboo to channel and It was also used for therapeutic i
w0 in the construction of transport the oil, from the purposes, in the preparation of tar-
Solomon's  temple and wells to where the product based ointments (ointment) to treat
resinous wood caulked was used. wounds. When Spanish explorer
i with  bitumen in the Would they be the first Francisco Pizarro (1478 -1541)
construction of Noah's pipelines? arrived in Peru in 1527, he found a
Ark was mentioned. small, rudimentary refinery.
[ ]




Evolution of the Oil Industry: E&P

PERENCO “‘

Kerosene production
carried out by 34
companiesin the USA
1st Oil well drilled (21
meters) — Cérrego Qil

[68]
Q
)

e 1941: 1st Field to Produce Oil in Brazil: Candeias/Bahia

® 1953: Officialization of the state monopoly on Qil

Creation of Petrobras
CNP: becomes the supervisory body.

Consumption of oil derivatives
doubled,
driven by GDP growth,
leading Petrobras to
reformulate
its investment structure
to meet all demand.

1955: Start-up Presidente Bernardes Refinery — Cubatéo/SP
Discovery of Oil in Nova Olinda/Amazonas
Opening of the Port of S&o Sebastido

1956: Start of operations at the Madre de Deus/Ba Terminal: excess
oil sent to Cubatéo.

60’s

1858

1859

Registration of the
first concessions.
Ilhéus/BA

iy

¢

!
?
1
|

40's and 50's

1930: Beginning of research in Brazil
Emergence of the Petrochemical Industry in the
USA

1938: The world has fully entered the age of
oil: 30% of the energy used on the planet
came directly from this natural resource

1932: Delivery of surveys to Getllio Vargas

1938: Creation of the National Petroleum Council
Nationalization of oil in several countries
Federal law: Only Brazil can extract oil

1939: Qil discovered in Lobato
Beginning of the 2nd World War
Rationing

70’s

1961: Petrobras achieved its independence in the production of its
derivatives

Start of exploration of the continental shelf from Maranhao to Espirito
Santo

¢ 1966: Creation of the research and development center

& 1967: Petrobras Quimica S.A. was incorporated

1968: First subsea well drilled
1st pumping of crude oil brought from Irag — Almirante Barroso Maritime
Terminal — Tebar.
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® 2001: Production start: P-65

1980: Start-up of the Henrique Lage Refinery — SIC/SP

@ 1983: Production start: P-09 — P-12 — P-15 - PCH-2 — PNA-1 - PCE @ 2002: Production start: P-43 — P-48
1984: Construction of the Model Center to Combat Pollution at Sea by ® 2003: Petrobras' 50th Anniversary
Oil — S&o Sebastido/SP Production doubles: Brazil and
Production start: PPM-1 — PNA-2 abroad
Petrobras produces oil at 492 m in the Marimba Field ? 2006 Discovery of the Pre-Salt

Daily  Production: 2,000,000
® 1987: Production start: P-19 — PCP2 — PVM-3 barrels
11 Start of Production of the P-50

® 2007: Production start: FPRO and FPRJ
® 1988: Production start: PPG — P-07 = PCP1/3 - P-35 — PVM-1 — PVM-2 F’ett;]Obfaslés the 7th largest oil company
1N e worid.

10's 90’s 2010 - 2020

2000-2010

80’s
& 1992: Production start: P-20 )
® 2010: Macondo accident
11

® 1993: Production start: P-08

1972: Start-up of the Paulinia Refinery/SP
+ - P y ® 1994: Production start: P-18 ¢ 2013: Production start: P-61 — P-63
1977: Start_ of Qil Production in the BIDO ©® 1997: Production start: P-19 — P-26 — P-32
Campos Basin. = ——
Creation of ANP

® 2014: Brent breakdown

i DAILY PRODUCTION: 165,000 barrels

@ 2018: Production start: ERSO
Campos dos Goytacazes

Creation of Transpetro
Adgreement between Petrobras and private
companies
1999: Production start: P-25 — P31 — P-37 — P-47
1st stage inaugurated : Brazil x Bolivia gas pipeline
® DAILY PRODUCTION: 1,000,000 barrels

® 2019: Pargo Hub: Perenco

® 2020: COVID-19 “

& 1998: Production start: P-33 @




Prospecting (Seismic)
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Sound signal is emitted towards the underground

This is reflected by the rock layers and returns to the

surface.
Recorded in data form

Underground imaging and processing

21



Prospecting (Seismic

Emission of
sound waves

Possible behavioral
change in marine
fauna

Transit of
seismic vessels

Interference
in fishing activity
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Fixed

The fixed platform is an
example of a structure
designed to carry out
production, but which
can also be used in
drilling. Its main feature
is the fixation of steel
piles in the sea floor. Its
installation is feasible in
shallow water up to
120m deep.

PERENCO
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Self-elevating
or Jackup Rig

The self-elevating
platform has a similar
use to the fixed platform
— itis also intended for
use in shallow water, not
exceeding 130 meters.
The differences are in the
exclusive purpose of
drilling and, mainly, in its
mobility.
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Semi-submersible

The semi-submersible
platform is an anchored
unit (generally uses 8
anchors), being able to
move with ease and
agility for use in waters
between 100m and
2,000m deep. It can be
used for both drilling and
production, but this
choice is made in
advance.

PERENCO
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FPSO

The FPSO (Floating
Production Storage
Offloading) platform is a
floating production,
storage and offloading
unit, a model that
emerged in the 1990s.
Unit capable of working
in deep and ultra deep
water

PERENCO
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ipos de Plataforma

FSO

Plataforma flutuante cuja
Unica diferenga quando
comparada ao FPSO é
nao produzir
hidrocarbonetos, sé os
armazena e promove seu
transbordo (transferéncia
para navios
aliviadores ou dutos).
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Mono-column FPSO

The mono-column FPSO
platform is a unit capable
of extracting and storing
crude oil and then
transferring it to other
transport vessels. The
model is not as widely
used in Brazil as the
FPSO, which is the most
popular in the country
with some clearance for
use in deep waters.

PERENCO
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TLWP

The TLWP (Tension Leg
Wellhead Platform)
platform is a production
unit with a working
depth of up to 1500 m.
It is known as quasi-fixed
floating because it
floats, but it has an
anchoring system with
tendons fixed by piles on
the seabed.

PERENCO
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Drillship

The drillship is a floating
exploration platform
with a ship-shaped hull.
It is often used for well
drilling. It can be
anchored to the sea
floor or equipped with a
dynamic positioning
system.

PERENCO




Drilling

’.’
PERENCO‘

Positioning the ship and connecting the drill

bit to the drill string

Drill with pressure and rotation action
crushes the rock generating gravels
Injection of drilling fluid (cooling,

stabilization, etc...).
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Drillin Prerenco A

WIRELINE

ey
Completion

e Installation of production head

and BOP

* Replacement of fluid inside the

well with completion fluid

* Perforation the production zone

: o : PERFORATING
* Production string installation
| GUN
* Exchange of the BOP for the
GAS
OIL
WATER

| k) V
l
‘ Christmas Tree
|
0



Subsea Systems - Production Penenco X

A subsea production system (SPS) is composed of equipment, structures
and lines that allow controlling production from subsea wells to surface
processing facilities. In general, an SPS consists of one or more subsea wells,
wellhead, wet Christmas tree, subsea connectors and lines, subsea

equipment and control facilities to operate the wells (BAl; BAI, 2010).

Wet Christmas Tree

Manifold

Flexible lines and risers

Umbilicals and Interconnection Equipment

PLEM and PLAT



Subsea sttems - Production rexenco X

The Wet Christmas Tree - WCT is equipment installed at the subsea
wellhead, consisting of a set of connectors and valves that allow
controlling the flow of fluids produced or injected into the well. It is
designed to withstand high well pressures and temperatures (in
addition to high pressures and low ambient temperatures). It can be
installed with support for divers in depths of up to 300m or, in deep

and ultra deep waters, with the aid of a remotely operated vehicle
(ROV).




Subsea sttems - Production rexenco X

Manifold: important equipment that may be present in the
subsea layout are the manifolds, equipment that combine the
production of two or more wells. In general, they are sets of
valves and accessories that allow the maneuver and junction of
the currents produced by the wells, forming a single current
towards the Production Unit. Manifolds can also be used to
allow a group of wells to share water injection and gas-lift
systems.

In a more objective and simplified way, they serve to direct the
production of several wells to the production units and also to
distribute their fluids to be injected into the wells. By grouping
the fluids produced by wells, manifolds help to reduce the
number of lines connected to the platform, in addition to
reducing the total length of well interconnection lines used in a
production system.




Subsea sttems - Production rexenco X

Flexible lines and risers are the pipelines that carry the fluids
produced by the well to production units. They can also be
used for interconnection from one unit to another, for
injection or disposal of fluids in reservoirs or for the export
of production on land.

The data or flexible lines have a tubular format and are
made up of several layers of metallic and non-metallic
materials, each with a specific function. Flexible ducts have
accessories called “connectors” at their ends and are used in
the entire underwater collection and flow system,
connecting wet Christmas trees to manifolds or risers.

The risers, on the other hand, are the suspended sections of
the pipes that connect the subsea production lines (from a
wet Christmas tree or manifold) to the platforms. They can
also be used to conduct fluids from the surface to the
seabed, such as injection and export risers. Risers can be
flexible or rigid.




Subsea Systems - Production PenEnco A

The electro-hydraulic umbilicals consist of a set of electrical
hoses and cables, used to remotely operate equipment and
subsea valves, inject chemicals and monitor operational
parameters (temperature and pressure) of wells.



Subsea Systems - Production Penenco X

PLET (Pipeline End Termination) is an equipment that
enable the subsea interconnection between rigid and
flexible ducts or between a duct and subsea equipment.

PLEMs (Pipeline End Manifold) are installed at the end of
a duct section, allowing its interconnection with other
duct sections.




Production - Parego Hub PERENCO

Carapebas / Vermelhos, 6 Satellites:

/ * Automatic and remote control of platforms;

BCS and well test separator only;

Water
injection
PPG-1A/1B: VY
) Water disposal 1;-_—
* Power generation - up to 3*10 MW e,
* Process Treatment / Export - up to 200 kbfd B

* Combustible gas compression — up to 6 mmscfd
* Produced water treatment and injection pumps
e 2 controlrooms

* BCS and test separator

Garoupa Gas

Export of oil to Garoupa
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PargoHub Prerenco A

*  Pargo Hub comprises the Pargo, Vermelho and Carapeba fields,
located in the shallow waters of the Campos basin.
« The PVM-1, PVM-2 and PVM-3 platforms are located in the

Vermelho field, PCP-1/3 and PCP-2 in Carapeba and the PPG-

- 1A/B in Pargo.
Brazil
* Perenco started operations in Brazil in 2019. The Asset was
: discovered by Petrobras in 1980.
y
a
« Pargo Hub contributes with 7,128 thousand (boe), 6848
Vermel
Macae Carapeba " thousand of oil and 44,495 thousand of natural gas for the total
B ‘
Pargo production of the Campos Basin. (Date 05.02.22)
Rio de Janeiro
s * In 2023, Perenco expects to put into operation a floating storage

and offloading unit (FSO) for its Brasil Pargo hub.
Bacia de Campos/RJ
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It is a Brazilian sedimentary basin located on the north coast of
the state of Rio de Janeiro, extending to the south of the state of
Espirito Santo, northeast of Rio de Janeiro.

[t has approximately 115,800.00 km2. Its limit, to the south, with

the Santos Basin occurs in Alto de Cabo Frio; to the north, with
the Espirito Santo Basin, it occurs in Alto de Vitoéria.

Depth up to 3,400m

The hydrocarbon source rocks of the Campos Basin correspond
to organic shales.

The exploration of this Basin began with the discovery of Campo
de Garoupa and began commercially in 1977, in the Enchova
field, with a production of 10,000 barrels per day on a floating

platform.
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Physical Environment of the Campos Basin Penenco

*  The first platforms used were the fixed type, with jackets fixed to
the seabed. As exploration reached deeper water depths, other

BRASI

concepts of floating production units were developed, such as

il 8 FPSOs and SS.

*  There are 55 fields, from the south of Espirito Santo, such as

Cachalote and Jubarte, to the Cabo Frio region, which extract

Campos

around 1.49 million barrels of oil and 22 million cubic meters of
gas per day.

*  The largest fields are the giant fields of Marlim Leste, Marlim Sul,
Albavora Leste and Roncador located in Macaé - R].

*  The Campos Basin has 7 operators: Equinor, Perenco, PetroRio,
Petrobras, Shell and Trindent Energy.

e Production of 768,340 thousand of boe, 679,398 million of oil

and 14,141 thousand of gas. (Date 05.02.22)
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The abyssal trenches
are located close to
the continents, and

form the deepest
regions of the
submarine relief.

Itis a deeper slope
than the platform,
and can reach up

to 3,000 meters ‘—l—
deep. Talude

continental

Continente
Fossa
ocednica

It is characterized by being the
submerged extension of the
continents, with only a few
modifications promoted by
marine erosion or sedimentary
deposits. It presents depth
between 10 and 500 meters,
however, its average depth is
200 meters. In this part of the
submarine relief, mineral
resources are obtained and
most of the fishing activities
are carried out.

PMataforma
continental |
Rifte Planicie j

Zone or band where
crustal extension
tectonics occurs that
develops fractures and
gravity faults in the
stretched crust
evolving into a rift.

abissal

It is the extensive and deep
region, more or less flat and
horizontal, which, on the
continental margins of the
Atlantic type, begins at the
base of the continental
foothills and extends to the
oceanic ridges. It is generally

at a depth of 4,000 m.

o | et g 4 g W it 0 e 4 0
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* (Coastal environments involve a set of environments with high biological
productivity such as bays, coastal lagoons, rivers, estuaries, salt marshes,

coastal plains and mangroves.

* Oceanic environments have relatively homogeneous characteristics, which

vary mainly as a function of depth (penetration of light)
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Biotic Environment of the Campos Basin Fommmnoco )

Epipelagic or superficial: includes the euphotic zone and extends on average to a depth of 200 m, although it may be limited by the

thermocline.

Ll Mesopelagic: from 200 m to around 1000 m depth.

Bathypelagic: from 1000 to about 4000 m depth, depending on the depth of the continental margin.

Bathypelagic

4000 m

Abyssopelagic Abyssopelagic: covering the abyssal plains of the oceans.

Hadopelagic
Hadopelagic: includes waters not associated with the bottom of abyssal trenches.



https://pt.wikipedia.org/wiki/Zona_euf%C3%B3tica
https://pt.wikipedia.org/wiki/Termoclina

Biotic Environment of the CamEos Basin Perenco A

* High organic production

» Various species of fish

* Major sea turtle conservation areas

* Migration routes of cetaceans (whales and
dolphins), in particular the Humpback and
Southern right whales

* High phytoplankton production (microscopic
algae)

* Area of great fishing importance

* One of the richest regions in bottom (benthic)

species of the Brazilian coast
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tesourinha sargentinho salema porquinho cocoroca
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marimba jaguareca xerelete-amarelo budiao borboleta
Diplodus argenteus Holocentrus adscensionis  Pseudocaranx dentex Bodianus pulchellus Chaetodon sedentarius
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turtles.
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baiacu-de-espinhos baiacu-mirim cavalo-marinho donzelinha-amarela borboleta-da-guiana ]

Chifornycterus spinosus  Sphoeroides spengleri  Hippocampus aff. reidi  Stegastes variabilis Prognathodes guyanensis S
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bodido-brasileiro bodido-sazima garoupa-senhor-de-engenho trombeta §

Halichoeres brasiliensis Halichoeres sazimai Acanthisthius brasilianus Fistularia tabacaria 2
LY

maria-da-toca macaquinho linguado gobio-neon michole-quati falso-voador
Parablennius pilicornis Labrisomus nuchipinnis Bothus ocellatus Elacatinus figaro  Pinguipes brasilianus Dactylopterus volitans

garoupa-verdadeira
Epinephelus marginatus

moréia-pintada
Gymnothorax moringa

tartaruga-verde
golfinho-fliper é' Chelonia mydas

Tursiops truncatus 4 <
falsa-moréia

Myrichthys ocellatus
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In the Campos Basin it is
common to find whales
from June to November
for reproduction:
mating, giving birth and
breastfeeding

Curiosity: The journey that
the whales make in the
migration is approximately
9,000 km, round trip

Of the Brazilian coast Sh arkS

= rrCCyerTe— ~____ Ofthe Brazilian coast
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=4 v‘ o Albatrosse
Masked booby birds
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Corals have an
important ecological
function, in addition to
their filtering activity.
They also serve as
shelter and food for
various elements of the
aquatic biota.

Agagxicia
humillis

Mussismilia

brasiliensis

Orange cup coral -
invasive species
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