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INTRODUCTION
This publication was prepared by CPEA
Consultancy,
Planning
and
Environmental Studies and presents the
Environmental Impact Report (RIMA), an
integral part of the licensing process for
the Açu Regasification Terminal project, to
be installed in Açu Port, São João da
Barra, company Gás Natural Açu LTDA.
The Environmental Impact Study (EIA)
was prepared in compliance with the
current environmental legislation, as well
as in the Technical Instruction - IT #
13/2016
issued
by
the
State
Environmental Institute - INEA of the State
Secretariat
of
Environment,
State
Government of Rio de January. This RIMA
contains the summary of the content of the
EIA, covering all topics required by the
environmental legislation in force.

This publication contains the results of
the study of the potential environmental
effects related to the Açu Regasification
Terminal in its area of influence and
establishes measures to avoid, minimize,
mitigate or compensate for the negative
environmental effects of the project, as
well as to enhance its positive social and
environmental impacts.
The full memory of the studies carried
out and all the data collected are found in
the volumes of the Environmental Impact
Study (EIA), delivered to the State
Environmental Institute (INEA) and made
available for public consultation in easily
accessible places indicated by the
Licensor and published in the Press for the
period established in the Legislation.

RIMA uses current language and
didactic resources (photos, maps, figures,
tables) to provide a better understanding
of the EIA content by the public, to enable
community participation in the licensing
process. This participation is possible
through the forwarding of documents to
the licensing body during the initial
process of analysis and, particularly,
through participation in Public Hearings
about the enterprise and its environmental
studies.

North Breakwater (T2).
Source: CPEA (2016).
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Entrepreneur’s Identification
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State taxpayer number: Exempt



IBAMA CTF number 346780



Address: Rua Henrique Monteiro, nº 90 - 13º andar - CEP: 05423-020 –
São Paulo, SP



Tel.: (11) 4082-3200; Fax: (11) 3819-2815



E-mail: cpea@cpeanet.com
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WHAT IS EIA? WHAT IS RIMA?

Detail of sunset at Porto do Açu. Source:
CPEA (2016)

The
main
purpose
of
the
Environmental Impact Assessment (EIA)
is to anticipate all the impacts that a
given enterprise may cause to the
environment in which it will be
implemented, considering the planning,
deployment,
operation
and
demobilization phases, when applicable,
and the physical, biological and
socioeconomic aspects.
The study assesses the environmental
feasibility and proposes the level of
environmental change, the measures that
should be adopted to reduce the
expected negative impacts and maximize
the environmental benefits of the same.
This type of study is highly detailed
and complex. Thus, the Brazilian
legislation determines the preparation of
a summary document in accessible
language, called RIMA - Environmental
Impact Report, so that the community
involved can become aware of the
contents of the EIA and participate in the
environmental licensing process, with
criticisms and suggestions.
CONAMA
Resolution
001/86
established the mandatory EIA/RIMA for
the undertakings related to it and defined
the structure and content of the
EIA/RIMA.

The CONAMA Resolution 237/97
established the cases in which the
EIA/RIMA is applied, as well as the
procedures
and
the
criteria
of
environmental
licensing
and
the
competence for licensing by the various
environmental agencies, at federal, state
or municipal level.
At the state level, environmental
licensing is carried out in accordance with
Law 1.356/88 and Law 2.535/96 and DZ0041.R-13 - Environmental Impact Study
(EIA) and Environmental Impact Report
(RIMA), which regulate environmental
licensing in Rio de Janeiro, among
others.
The preparation of the EIA/RIMA must
comply with the guidelines established in
the Technical Information (IT) prepared
by the environmental agency responsible
for the licensing. Licensing through the
EIA/RIMA, as is the case, requires
holding a public hearing to ensure
community participation in the licensing
process.

PROJECT PURPOSES

Onshore Terminal (T2) area.
Source: Prumo Logística S.A. (20126).

The project to be licensed is the Port
Terminal
for
Importation
and
Regasification of LNG (Liquefied Natural
Gas), LPG (Liquefied Petroleum Gas)
and
derivatives
(called
"Açu
Regasification Terminal"), to be installed
in the Port of Açu, São João da Barra RJ. This is an extension and resizing of
the project subject to the environmental
licensing
process
No.
E07/508342/2012, which culminated in
the issuance of the Previous and
Installation License (LPI) n ° IN021739,
issued by INEA on 07.03.2013.
Currently, with the prospect of
increasing demand for natural gas in the
Brazilian energy matrix, it is expressed
the need to implement new Import and
Regasification LNG (Liquefied Natural
Gas) Terminals.

In addition, there is a shortfall in the
capacity to import and store other oil
products, such as LPG, naphtha,
gasoline and so on.
The Açu Regasification Terminal, in
addition to serving the national natural
gas market, will have one of the main
consumers,
a
Natural
Gas
Thermoelectric Unit (Novo Tempo
GNA), to be installed in the Açu Port
(LP No. IN032607), with an estimated
capacity of 3,100 MW, representing an
approximately consumption of 12.6
MMNm3/day (millions of normal cubic
meters per day) of natural gas. The
other products to be imported (GLP
and derivatives), are destined for the
Brazilian market, or even, clients
internal to Açu Port.

The proposed project development
area is the 5th District of the
Municipality of São João da Barra,
within the limits of the Macrozone of
Economic
Development
and
according to the Municipal Master
Plan of São João da Barra (Law no.
357/2015) and its Macrozoning Law
(Law 358/2015).

The enterprise area is located
geographically within the limits of the
Special Sector of the Port of Açu
(SEPA), and is favored by the
following accesses to the terminal
area:

Key
Master Plan of São João da Barra*
ZC1 - Commercial Zone 1
ZC2 - Commercial Zone 2
ZC3 - Commercial Zone 3
ZM1 - Mixed Zone 1
ZM2 - Mixed Zone 2
ZM3 - Mixed Zone 3
ZM4 - Mixed Zone 4
ZM5 - Mixed Zone 5
ZM6 - Mixed Zone 6
ZOC1 - Controlled Occupancy Zone 1
ZOC2 - Controlled Occupancy Zone 2
ZEIS1 - Special Social Interest Zone 1
ZEIS2 - Special Social Interest Zone 2
ZIA 1- Environmental Interest Zone
ZIA 2- Environmental Interest Zone
ZDE - Economic Development Zone
SEDISB - Spec. Ind. Dev. Sec. S.J.B.
SEPA - Porto do Açu Spec. Sector
AEIP = Special Port Interest Area
Directly Affected Area (ADA)
Provisional Area of Direct Influence (AID) for
Socioeconomic Environment
Provisional Area of Indirect Influence (AII) for
Socioeconomic Environment

 Waterway: access channel to Açu
Port maintained by the company
Porto do Açu Operations S.A.
 Pipeline: future pipelines that will
connect the port terminal to the
region's pipelines.

 Road: road access by the main
Brazilian highways, such as
federal highways BR 101, BR-356,
BR 116 and BR 040, and by state
RJ-240. The interconnection with
the Port of Açu will be made
through a high capacity road
access from the BR-101, which is
in duplication.

Onshore Terminal (T2) area.
Source: Prumo Logística S.A. (2016).

The Açu Regasification Terminal is intended to be installed in the South Terminal (T2), next to a
navigation channel, which is 6.5 km long, 300 meters wide and at least 10 meters deep throughout
its extent, reaching 14.5 meters at its greatest depth. The T2 also houses an area dedicated to the
oil & gas E&P operations support industry.

The area to be occupied by the
enterprise is a private area, owned
by the Port of Açu Operations S.A,
according to the Matrix 1,402 of
10/01/2014. Currently, part of the
area to be occupied by the enterprise
is covered by native vegetation.

The project is a work of
infrastructure to the public energy
service, and thus, it is a public utility
enterprise, according to the definition
presented by Law 12.651 of May 25,
2012, as transcribed below:

''VIII - public utility:
a) national security and health protection activities;
b) infrastructure works for concessions and public transport services, road system, including that necessary
for urban land parceling approved by the municipalities, sanitation, waste management, energy,
telecommunications, broadcasting, facilities necessary for the performance of sports competitions state,
national or international, as well as mining, except, in the latter case, the extraction of sand, clay, gravel and
gravel;
c) civil defense activities and works;
d) activities that prove to provide improvements in the protection of the environmental functions referred to in
item II of this article;
e) other similar activities duly characterized and motivated in a proper administrative procedure, when there
is no technical and locational alternative to the proposed enterprise, defined in an act of the Chief Executive
of the Federal Executive Power;

Barra do Açu - Porto do Açu neighboring area
Source: Prumo Logística S.A. (2016).

LICENSING TIMELINE
Environmental licensing is
conducted
by
the
Environmental Institute (INEA)
State
Department
of
Environment, Rio de Janeiro
Government, under INEA
E07/002.5657/2016.

being
State
of the
the
State
No.

The company Gás Natural Açu
Ltda.
is
responsible
for
the
installation of the project as well as
for the application for a previous
license (LP) to the enterprise. The
licensing
process
for
the
implementation of Açu Regasification
Terminal was opened at INEA in
2016, as shown in the table below.

It should be noted that said
licensing
process
intends
to
incorporate the prior licensing and
installation of the LNG-LPI Pier No.
IN021739,
Process
No.
E07/508342/2012, AVB002714 -, as
well as to change the intended use
for the North Breakwater area (from
Coal Terminal to LNG Terminal, LPG
and Derivatives) in the licensing of
the South Terminal (T2) - LP no.
IN025299.
The EIA/RIMA was elaborated
based on Technical Instruction
PRES/CEAM 13/2016, issued by
INEA on August 11, 2016.

The timeline of said process is summarized below


May 19, 2016 – Enterprise licensing process opening application –
(application no. E-07/002.5657/2016);



July 18, 2016 – the Work Group – GT is created to prepare the Technical
Instruction draft including the guidelines of the Environmental Impact Study
(EIA) and its Environmental Impact Report (RIMA);



November 8, 2016 – INEA issues the Technical Instruction IT PRES/CEAM
13/2016 for the preparation of EIA/RIMA.

With the elaboration of this EIA/RIMA, Gás Natural Açu Ltda. aims to obtain
the provisional environmental license for Açu Port Regasification Terminal,
the total production capacities of which are as follows:


LNG: regasification of up to 42 MM m3/day and storage of 1,274,000 m3;



LPG: estimated handling of roughly 500 thousand tons per year;



Products: estimated handling of liquid between 200 and 300 thousand tons
per month (the production capacity depends on the capacity of the ships
alongside)

ENTERPRISE LOCATION

Porto do Açu Location.
Source: Prumo Logística S.A. (2016).

Strategically located in the north of the
state of Rio de Janeiro, in the municipality
of São João da Barra - RJ, covering an
area of 90 km², Porto do Açu is
approximately 150 km away from Campos
Basin, where almost 80% of Brazilian oil is
produced.
Currently in operation, Porto has the
potential to reach 17 km of quay and a
depth of 25m in some stretches, consisting
of Terminal 1 (T1 - Offshore) and Terminal
2 (T2 - Onshore)

Offshore Terminal (T1).
Source: Prumo Logística S.A. (2016).

Açu Regasification Terminal will
be installed in Terminal 2 (T2).

And it will be one of the best
solutions
to
receive
imported
liquefied natural gas (LNG) and to
drain domestic production of natural
gas from the Santos and Campos
Basins

Onshore Terminal (T2).
Source: Prumo Logística S.A. (2016).

REGIONAL LOCATION

Key
Directly Affected Area
Logistics corridor 1
Collocated projects

1

Transmission Lines and Ore Pipeline 2
345k V line being implemented - Prumo
Logística
138k V line planned - FERROPORT
Ore Pipeline (Açu to GASCAV)
DER roads 3
Planned state road
Planned municipal road
Trail
Railways

4

Transcontinental Railway

Conservation Units 5
RPPN Fazenda Caruara
Buffer zone for Full Protection conservation
units without Management Plan

Grassland
Grassland on Meadows
Beach
Wetlands

Use of the soil and existing vegetation6
Sandy lines
Restinga
Medium Density Urban Occupation
Logistics-Port Occupation

Hydrography 7
Water courses
Water bodies

WHY IMPLEMENTING AÇU REGASIFICATION
TERMINAL
The volume of natural gas
imported by Brazil, consequently, has
increased in the same proportion,
rising from 2,210,571 thousand m3 in
2000 to 19,111,557 thousand m3 in
2015 (ANP, 2017).

Volume imported thousands of m3)

The demand for natural gas in
Brazil has been growing steadily over
the years, with its proportional
participation in the Brazilian energy
matrix increasing, accounting for
11% of the energy matrix in 2012,
with a prospect of increasing to
15.5% by 2021 (Project + Gas Brazil,
2017).

Brazilian natural gas imported between 2000 and 2015.
Adapted from http://www.anp.gov.br/wwwanp/dados-estatisticos (ANP, 2017).

Therefore, with the prospect of
increasing demand for natural gas in
the Brazilian energy matrix, it is
expressed the need to implement
new LNG Import and Regasification
Terminals.

In addition to the operational
safety of the electricity system,
Natural Gas can bring economic
competitiveness to industries that will
be installed in the North of the State
of Rio de Janeiro, generating
development for the region.

Aerial view of Porto do Açu
Source: Prumo Logística S.A. (2016).

Future enterprise area.
Source: Prumo Logística S.A. (2016).

This perspective is mainly due to
the need to maintain the operational
safety of the Brazilian electrical
system, since due to the seasonality
of renewable sources, thermoelectric
units with natural gas should be
used, to keep the system in its
normal
operating
condition,
especially in periods of low rainfall in
the Southeast and South.

In addition, there is a shortfall in
the capacity to import and store other
oil products, such as LPG, naphtha,
gasoline and so on, thus justifying
the implementation of a new terminal
capable of carrying out such an
operation. As a result, companies in
the market begin their search for new
locations that can offer adequate
infrastructure for safe operation of
importing such products.

Açu Regasification Terminal, in
addition to serving the national
natural gas market, will have as one
of the main consumers, the Natural
Gas Thermoelectric Units already
licensed in the Port of Açu (LP n °
IN032607 + AVB002932: UTE Novo
Tempo GNA; IN025871: UTE Açu II).
Together, they will have a
production capacity of approximately
6,400 MW (3,100 MW to New
Weather GNA and 3,300 MW to UTE
Açu II), representing an approximate
consumption of 26 MMNm3/day
(million cubic meters per day) of
natural gas. The other products to be
imported (GLP and derivatives), are
destined for the Brazilian market, or
even, clients internal to Açu Port.

The
implementation
of
this
terminal close to the main consumer
greatly reduces possible impacts
related to gas transportation between
the terminal and the thermoelectric,
compared if both were distant from
each
other,
necessitating
the
construction of pipelines with large
extensions.
The inclusion of LPG and byproducts in this project is justified due
to the potential consumers within the
Port of Açu, but also to take
advantage of the structure that will
already be implemented for LNG
handling, being more economically
and environmentally advantageous
than building a port terminal just for
the drive of these products.

Future UTE Açu II area

Future UTE Novo Tempo area

Porto do Açu 345 kV SE facilities

Considering
the
expectation
of
operation of two gas-fired power plants in
CLIPA itself, the supply of natural gas by
the
Açu
Regasification
Terminal
minimizes the environmental cost related
to the use of fuels for the already installed
units, which now operate using other
energy matrices, such as diesel
generators. It also minimizes the
environmental cost of transporting these
fuels to CLIPA, and enables the
generation of cleaner energy for
distribution to other consumers.
It is important to emphasize that the
arrival of the gas associated to the project
stimulates the development and industrial
occupation of the port retro-area, using an
already anthropized area suitable for this
type of activity, without the need to impact
other regions. Natural gas not consumed
in the port will be directed to other
consumer markets through gas pipelines,
which are not part of this licensing
process. The liquefied petroleum gas
(LPG) and derivatives will also have as
main destinations the consumers located
in the port, the rest being distributed with
the use of tankers or smaller ships.
The implementation of the Açu
Regasification Terminal will occupy a
consolidated port structure, minimizing
impacts for its implementation, as it does
not require the need for significant new
interventions, such as dredging and the
installation of jetties and other offshore
structures.

Also, within the areas available
within the Port of Açu, although the
chosen option implies the need to
suppress restinga vegetation, it will
have a smaller impact on the marine
environment, due to the smaller
amount of offshore works and the
need for dredging, as well as will be
located in a region more appropriate
for the operation and disposal of the
products, capture of sea water for
regasification and connection with the
logistic corridor of the port.
In this way, the Açu Regasification
Terminal will be inserted in the vicinity
of the Industrial District of São João da
Barra, and may contribute to the
energy supply necessary for the
development of the industrial activities
proposed for the region, which was
previously
licensed
for
the
implantation of the cited industrial
district, and depends on the availability
of fuel and electricity for its
development.
The region of São João da Barra
may also benefit from the generation
of opportunities in direct and indirect
jobs, in addition to the increase in the
municipal tax collection generated by
the enterprise. The Port of Açu is
currently developing several activities
related
to
socio-environmental
projects, including infrastructure works
and social projects for the benefit of
the local population.

CO-LOCATED PROJECTS
Covering an area of 90 km² and
strategically located in the north of the
state of Rio de Janeiro, the Açu Port is
approximately 150 km from the Campos
Basin, where almost 80% of Brazilian oil
is produced.
Currently in operation, Açu Port has
berth berths for vessels at Terminal T2,
more precisely in operation by NOV,
Technip, Edison Chouest and part of TMult, as well as Terminal T1, for ore
operations of iron and oil. As will be seen
below, all these ventures have (or should
have) installation and operating licenses
of their own and independent from the
licensing of the Regasification Terminal.
Within the most modern port-industry
concepts, the Port of Açu has an area
dedicated to the Industrial District and a
retro-area for storage and cargo handling.
These areas, together with Oporto, form
the Logistics and Industrial Complex of
Açu Port - CLIPA, where future facilities
for offshore industries, metal-mechanic
pole, storage base for liquid bulk,
shipyards, petroleum treatment base,
thermoelectric plants, logistics yard, naval
repair terminal, among others.

It is emphasized that such future
installations will follow the rite of
environmental licensing, as well as
depending on the market demand for
its implementation/operation.
Among the projects co-located to
the Açu Regasification Terminal, the
projects implemented in Terminal 2
(T2) and those belonging to the Gas
Hub of Açu Port and its Industrial
District, whose projects are aimed at
providing an energetic improvement to
CLIPA with the implementation of
Thermoelectric Units with natural gas
within Porto (UTE Novo Tempo GNA
and UTE Porto do Açu II, both with
prior license), which will be consumers
of liquefied natural gas to be
regasified, as well as the flow of
natural gas through pipelines, thus
indicating its compatibility with the
other CLIPA projects.
The following figure shows the
projects belonging to CLIPA, whether
they are projects implemented,
proposed or in progress.

Key
Logistics corridor
Directly Affected Area (ADA)
Economic development zone 
Collocated projects **
TECAB-AÇU Gas Pipeline ***
Ore Pipeline (Açu - GASCAV) ***

Porto do Açu Logistics and Industrial Complex - CLIPA
The Port of Açu Logistics and Industrial
Complex (CLIPA) is formed by the Port of
Açu and the Industrial District of São João
da Barra (DISJB) and has been
implemented since 2007.
According to the São João da Barra
Master Plan (Municipal Law no. 357/2015,
dated 05/25/2015), this complex is part of
the Economic Development Zone (ZDE),
which is composed of the following
sectors: SEDISJB Special Industrial
District of São João da Barra), SEPA
(Special Sector Port of Açu) and AEIP
(Special Area of Port Interest).

Port of Açu is a port complex
composed of two terminals: T1
(offshore) and T2 (onshore), with an
original forecast of handling up to 350
million tons of cargo per year between
exports and imports, most of this
volume being composed oil and its byproducts.
Another
highlight
in
operation at CLIPA is the Minas - Rio
Project pipeline in partnership with
Anglo American.

Industrial District of São João da Barra - DISJB
DISJB is a large coastal area with
7,036 hectares, adjacent to the Açu Port
Industrial Zone - ZIPA (LLX; Ecologus,
2011), and currently part of the Special
Port Sector of the Açu (SEPA) and
located within the ZDE of the municipality
of São João da Barra/RJ.
DISJB was created by the Government
of the State of Rio de Janeiro to receive
companies attracted by the presence of
the Port of Açu, the availability of ore
brought from the State of Minas Gerais by
pipeline, as well as by the supply of
energy that will be available from the
thermoelectric power plants which will be
installed in the Porto area (LLX, Ecologus,
2011)

The implementation of industrial
districts is the responsibility of the
state
government
through
the
Industrial Development Company of
the State of Rio de Janeiro (CODIN)
(LLX; Ecologus, 2011).
In order to allow the installation of
industries in the District lots, water,
sewage and drainage infrastructures
will be built, as well as streets, roads
and internal roads to access lots and
to the Açu Port (LLX; Ecologus, 2011).
Subsequently, the lots will be sold to
companies interested in operating
their own environmental licenses (LLX;
Ecologus, 2011).

Rodovias, vias de acesso e ferrovias na área interna do DISJB
DISJB's internal roads are designed to
cover approximately 132 km of roads in
the DISJB, with approximately 9,400,000
m³ of embankment, and along these
routes there will be 44 intersections and 8
viaducts (LLX; Ecologus; 2011).
According to LLX; Ecologus (2011) was
designed to meet the needs of vehicle
flow, providing them with both tracks,
shoulders and sidewalks, but also to
allocate lanes destined to the bicycle lane
and ducts for various industrial purposes.

The roadways will have asphaltic
pavement and will be composed of
two tracks with a central plot of
variable width according to the route
(LLX; Ecologus; 2011).
DISJB's road network also includes
trains (rail) for access to the cement,
steel, and road and truck terminals
(LLX, Ecologus, 2011).
It should be emphasized that these
dimensions may be altered in function
of the progress of the executive
project and will be previously
communicated to INEA in a timely
manner regarding the licensing of
DISJB.

DISJB surroundings.
Source: CPEA (2016).

DISJB - Sign.
Source: CPEA (2016).

PORTO DO AÇU
Terminal 1 (T1)

Porto do Açu Offshore Terminal (T1)
Source: Prumo Logistica S.A. (2016).

T1 is an Offshore Terminal with a three
(3) km long access bridge, and nine (9)
mooring berths harbored by a breakwater,
access channel and evolution basin with
approximately 20m depth and with the
potential to deepen up to 25m in the
coming years.
Currently, three (3) cradles for oil and
oil products and two (2) berths for iron ore
are installed and in operation. In all, the
T1 will have capacity to move 1.2 million
barrels of oil per day and 100 million tons
of iron ore per year.

The operation of the T1 began in
October 2014, with the first shipment
of iron ore next to the ship "Key Light",
which was loaded with 80 thousand
tons of ore.
The oil movement began in August
2016 with the transshipment operation
between the ships "Bossa Nova Spirit"
and "SKS Sinni". Currently, five (5)
cribs are installed and in operation:
three (3) for oil and oil products and
two (2) for ore.
The main companies in T1: Anglo
American, OilTanking, BG Brasil and
Ferroport.

Both terminals composing T1 are presented below. (Source: Prumo
Logistics website).

Minas-Rio – Iron Ore Terminal

Iron Ore Terminal;
Source: Prumo Logística S.A. (2016).

Iron Ore Terminal (Treatment Unit)
Source: Prumo Logística S.A. (2016).

Petroleum Terminal (T-OIL)

T¨-OIL - Petroleum Terminal
Source: Prumo Logística S.A. (2016).

T2 Terminal (South Terminal)

Onshore Terminal (T2) of Porto do Açu
Source: Prumo Logística S.A. (2016).

The T2 is an Onshore Terminal that
has licensed area for the implantation of a
quay of more than 13 km of piers, which
will be accessed by the navigation
channel that is 6.5 km long, 300 meters
wide and a minimum depth of 10 meters
in all its extension, reaching 14.5 meters
of depth in some stretches.
T2 has the capacity to handle cargoes
of projects, containers, rocks, bauxite,
agricultural grains, vehicles, liquid and
solid bulk, general cargo and oil, as well
as an area dedicated to the oil and gas E
& P operations.

In 2014, the commercial operation
in T2 canal started with the mooring of
a vessel coming from China at the
dock of the National Oilwell Varco
(NOV) company. As of this year, other
companies started to operate in the
Port of Açu, such as: the Multipurpose Terminal (T-MULT), which
began operations in mid-2015, and
among the most recent ones (in 2016)
the
BP
Prumo
Terminal
the
commercialization of marine fuels and
the Petrobras Terminal at Edison
Chouest Offshore’s base.

The following are the companies operating in T2, whose details were
obtained at Prumo Logística S.A.'s website

National Oilwell Varco (NOV) site in Porto do Açu
Source: Prumo Logística S.A. (2016)
InterMoor site in Porto do Açu
Source: Prumo Logística S.A. (2016)

Technip Brasil facilities in Porto do Açu.
Source: Prumo Logística S.A. (2016)

EDISON CHOUEST OFFSHORE (ECO)
"ODN TAY IV" mobile platform
Source: Prumo Logística S.A. (2016)

Edison Chouest Offshore (ECO) facilities
Source: Prumo Logística S.A. (2016)

MULTI-PURPOSE TERMINAL (T-MULT)

Multi- Purpose Terminal - T-MULT.
Source: Prumo Logística S.A. (2016)

BP PRUMO

Maritime Fuels Terminal of Açu, TECMA.
Source: Prumo Logística S.A. (2016)

SHIPBUILDING UNIT - UCN

Shipbuilding Unit - UCN
Source: Prumo Logística S.A. (2016)

WÄRTSILÄ

Wärtsilä Brasil site in Porto do Açu.
Source: Prumo Logística S.A. (2016)

Gas Hub of Porto do Açu
UTE NOVO TEMPO GNA
The thermal power station UTE Novo
Tempo GNA is composed of two identical
blocks of generators (UTE-1 and UTE-2),
whose primary energy source is the
Liquefied Natural Gas (LNG).
The Liquefied Natural Gas (LNG) to be
regasified in the Açu Regasification
Terminal will be carried on a FSRU
(Floating Storage and Regasification Unit)
to UTE Novo Tempo through dedicated
pipelines. The total rated power for the
blocks is 3.100 MW.
The main industrial units anticipated for
the UTE are the gas (TG) and vapor (TG)
turbines, heat recovery boilers, seawater

cooling
towers,
control
system
transformers,
electrical
systems,
continuous atmospheric and chimney
emission monitoring systems.
Ancillary units include water (ETA)
and effluent (ETE) treatment plants,
buildings
generally,
potentially
contaminated rainwater catchment
basins and effluent collection basins.
Regarding
the
environmental
licensing process, this project obtained
the provisional license LP No.
IN032607.

Layout of UTE Novo Tempo GNA in in Porto do Açu
Source: Prumo Logística; Tetratech (2015).

KEY
Water Body
Internal Canal
SE - Subestação
ADA - Directly Affected Area

Water Conduit
Marine Outfall
Gas Pipeline
Transmission Lines

Goytacazes GAS PIPELINE (GASOG)
GASOG aims to connect Porto do Açu
Regasification Terminal to GASCAV gas
pipeline in the municipality of Campos dos
Goytacazes in Rio de Janeiro and to
allocate natural gas to the Brazilian
domestic market with an estimated
capacity of 20 MMm3/day.

This project is part of Porto do Açu
Gas Hub projects. And it has
approximately 50 km of gas pipeline,
parallel to the LT-345Kv easement
belt, starting at the Açu Regasification
Terminal battery boundary until the
delivery point at GASCAV in the
municipality
of
Campos
dos
Goytacazes, in Rio de Janeiro.

KEY
GASINF
GASCAV Gas Pipeline
GASOG
Municipal delimitation

GASOG is being licensed separately from the Regasification Terminal, due to
the existence of demand for each one of them and because they have distinct
and independent justifications and objectives.

GAS PIPELINE CONNECTING THE NORTH OF RIO DE JANEIRO STATE - GASINF
The purpose of GASINF is to
connect Porto do Açu, in the
municipality of São João da Barra, to
Cabiúnas Terminal (TECAB), in the
municipality of Macaé, crossing the
municipalities
of
Campos
dos
Goytacazes,
Quissamã
and
Carapebus, in the State of Rio de
Janeiro

The project, subject to provisional
license application E07/002.9152/2016,
anticipates approximately 100 km of
extension and will be built to flow the
liquefied natural gas (LNG) imported.
GASINF is being licensed separately
from the Regasification Terminal
because a demand exists for each one
of them and because they have distinct
and independent justifications and
purposes.

UTE PORTO DO AÇU II
The project corresponds to the
implementation
of
a
gas-fired
thermoelectric plant within the area
designated in the Master Plan of the
Municipality of São João da Barra/RJ as
Economic Development Zone and
consequently, within SEDISJB (Special
Sector of the Industrial District of São
João da Barra). The plant has a
capacity of 3,300 MW and is part of
Porto do Açu Gas Hub projects as one
of the internal consumers of the
electricity generated the Port.

The project is made up of five 660
MW combined cycle plants in which gas
and steam turbines are combined in a
single plant, generating energy from the
same fuel combustion, enabling an
efficiency of up to 60% which brings
economic
and
environmental
advantages
due
to
lower
fuel
consumption and lower emissions of
effluents into the atmosphere.
This project Provisional License is IN
no. 025871

UTE GNA enterprise illustration
Source: www.eneva.com.br

TECHNOLOGY AND LOCATION OPTIONS
Alternative Locations
As stated in the justification of the
project, Açu Regasification Terminal will
have as its main function to provide
natural gas for the various projects that
will be installed in the port itself, especially
the planned Thermoelectric Units, in
addition to providing natural gas for the
domestic market.
Natural gas not consumed in the port
will be directed to other consumer
markets through pipelines. The liquefied
petroleum gas (LPG) and derivatives will
be destined for possible projects to be
installed in the Port of Açu, and also to the
national market, being transported
through tank trucks and ships.
Firstly, the regional location for the
implementation of the Açu Regasification
Terminal, mainly near consumer markets,
such as DISJB (São João da Barra
Industrial District), and other cities of Rio
de Janeiro, São Paulo, as well as some
locality in the Brazilian Northeast.

Considering that one of the
objectives of this project is to provide
natural gas for the two thermoelectric
plants that are being licensed within
the DISJB, very distant places, such
as SP cities and the Brazilian
Northeast, if it is not feasible because
of the distance, until the DISJB. The
same would happen for the cities
closest to the DISJB, such as Rio de
Janeiro, Macaé and Vitória, requiring,
for example, the dredging of offshore
structures (such as those already
existing in the Açu Port).
Thus, the implementation of the
proposed venture in the Port of Açu is
feasible due to the proximity of the
main consumer markets, already has
port infrastructure installed in the
region, there is no need for dredging
of deployment, DISJB is located in the
natural gas production Campos Basin,
it was soon concluded that the
implementation of this Terminal in the
DISJB (Industrial District of São João
da Barra) area would be the most
viable alternative environmentally,
economically and technically.

For the reasons presented, the area in the DISJB - Açu Port was chosen for the
implementation of the Açu Regasification Terminal.
For the implementation of the Terminal within the DISJB area, the following locational
alternatives presented below were evaluated::

LOCATION INSIDE PORTO DO
AÇU
Three areas compatible with the
future implementation of the Açu
Regasification Terminal within the
port were studied.

OPTION 2.
o
Onshore: Area next
licensed UTP in Terminal 1.

to

the

o
Offshore: Area located outside
the Internal Canal of Terminal 2, close
to the South breakwater of this terminal

Evaluation
Criteria
for
implementation of the Enterprise
within or outside Porto do Açu:
 dredging in the area
Offshore Terminal;

of

the

 deployment of offshore structures;
 installation of natural gas pipelines
for the main consumers;
 cost to implement the project; and
 environment.

OPTION 1.
o
Onshore:
Area
near the Internal Canal
access and T2 North
Breakwater.

OPTION 3.
o
Onshore:
Area
adjacent to the Logistic
Courtyard
located
in
Terminal 1
o
Offshore:
inside Terminal 2.

Area

o
Offshore:
Area
near the maneuvering
basin of Terminal 2,
between breakwaters,
closer to the North
Breakwater.

After analyzing the 3 options, a comparative analysis was performed between the three
options, presented in Table 1, where the main impacts were evaluated, both financial and
logistic as well as environmental, so that it was possible to choose the best area option for
the implementation of the Açu Regasification Terminal.
Scores were assigned from 1 to 5, with 1 being the least impacting and 5 being the most,
for the criteria analyzed and described previously.

Table 1: Analysis comparing the 3 options
Implementation
Area

Impacts to
Vegetation

Cost of
Work

Need of dredging

Impacts from
sea works

Operation
Construction of
pipelines/LD(*)

Facility Difficulty to
Product Flow

Adverse
hydrodynamic
effects

Total

Option 1
Option 2
Option 3
LD - Distribution Line

After analyzing comparatively, the 3 options studied, it was verified that the implantation of the Açu
Regasification Terminal in the area shown in Option 1, despite impacting the restinga vegetation, will
have less impact on the marine environment, due to the smaller quantity of offshore works and the
useless of dredging.
As well as will be located in the most appropriate region for the operation and disposal of the
products, connection with the logistics corridor of the port, minimizing operational and implementation
costs of the enterprise. It will not suffer from the adverse effects of marine hydrodynamics, lower risk in
offshore operations.

The Hypothesis the Enterprise is not
Implemented

The Açu Regasification Terminal Non-Implementation Hypothesis would prevent the
use of an area with port vocation and already adapted to receive this type of project,
depending on its strategic location and the expected operational conditions, stagnating
the potential of increasing the capacity of natural gas in the region.
In addition, the region where the project will be implemented will be a major
consumer of natural gas and its non-implementation of the Port of Açu would entail
several environmental impacts that would arise to bring the gas to the port.
The non-implementation of the project would no longer contribute to increase the
capacity of the port of Rio de Janeiro, reflecting the loss of the potential of the local and
regional economy, with repercussions at the state and national levels, as well as in the
generation of employment, income and collection of taxes, taxes and taxes, resulting
from the investments and operation of the enterprise.
Therefore, the non-implementation of the project would entail more damages than
benefits, considering that its implementation and operation will be carried out with all
the necessary environmental controls and monitoring to minimize the possible
environmental impact, as presented in the sequence of this EIA.

Technological Alternatives
The
scenarios
and
options
considered in this analysis of possible
technologies to be used in the project
were established according to factors
of significant importance for the
performance to be obtained in the Açu
Regasification Terminal.

In this sense, the following are
presented
the
technological
alternatives studied, as well as the
conclusions for the definition of the
technologies to be considered, both
for the Onshore Terminal and
Offshore.

ONSHORE TERMINAL
Among the main systems of the Onshore Terminal, will be presented the
evaluation of technological options for those considered complex, such as: LNG
Storage, LNG Vaporizers and Flare System.
LNG storage

Table 3: Advantages and disadvantages of Tank types.
Type of
Containment Tank

Single

Double

Total

Advantages

• Cost corresponding to 70 to 80% of the cost of a total
containment tank;
• Total construction time of approximately 3 to 4 months less
than a total containment tank.

• Small cost advantage over total containment tank due to
absence of concrete ceiling;
• Sequence of construction can be advantageous with respect to
the total containment tank. The internal and external steel tanks,
including the insulation, are installed and tested in the same way
as the simple containment tank. The construction of the
secondary concrete containment wall can be started after the
metal tank is finished.

• The external tank is watertight both in the aspect of leaking
liquids or vapors; Resistance to thermal radiation of nearby fires
and in this case, there is a significant time interval before any
structural embrittlement occurs; due to inherent safety related to
the concrete structure of the external tank, including the roof,
flood and drainage systems may not be required.

Disadvantages

• Additional space is required for the dike of each
tank to contain possible leaks from the tank
considering its maximum capacity;
• Unique inner hull to withstand the demands of low
temperatures, combined with an external hull;
• During full tank rupture scenario, formation of a
large cloud of vapor which could result in a large fire
or explosion

• External containment is not able to completely
contain vapors resulting from leaks;
Ceiling flood system may be necessary to protect
you from fires.

• Cost 20 to 30% higher than the simple containment
tank

Then, a comparison was made between them, comparing the characteristics of single
and double containment tanks with those of the total containment tank. (Table 2).
Table 2: Comparison between LNG storage alternatives studied.

Type of Tank

Simple Containment
Tank
Double Containment
Tank

Efficiency
(in safety aspect)

Emissions

Area

Cost to implement the tanks

Cost of operating the tanks

Inferior

Superior

Superior

Inferior

Equivalent

Inferior

Superior

Superior

Inferior

Equivalent

Total Containment
Tank

Reference

Evaluating the comparison between the three alternatives studied, despite having a
higher value for its implementation, the most appropriate technological option was the
Total Containment Tank, considering the safety aspects, smaller fugitive emissions and
the smaller total area required for its installation.

Concrete ceiling

Total Containment Tank
Perlite insulation

A total containment tank is a double
containment tank in which the annular space
between the inner and outer tank is sealed.
The outer tank is watertight both in the
aspect of liquid or vapor leakage. The outer
tank is usually made of reinforced concrete
and the roof is usually reinforced concrete.

Suspended Deck
Internal steel tank with 9%
Nickel

Foundation heating insulation
External wall of reinforced
concrete
Total containment tank schematics.
Source: Porto do Açu –10-RLT-1416005-608-P-CFP002_FEL2 Report

Vaporizers
The most suitable system is the
open-circuit vaporizer, which is an
alternative with a lower operating cost,
requiring only sea water for LNG
vaporization, thus eliminating costs
related to fuel combustion and
atmospheric emissions control, as well
as reducing air quality impacts in the
region.

LNG vaporizers were evaluated to
obtain fuel economy and minimize
emissions of combustion products
during their operation, aiming at the use
of "free" sources of heat, such as sea
water.
Among the vaporizers evaluated
(Open Circuit Vaporizer, Submerged
Combustion Vaporizer, Vaporizer with
intermediate water-glycol fluid and
Vaporizer to ambient air).

Table 3 shows the comparison
between the alternatives considered,
with the open circuit vaporizer as
reference.

Table 3: Comparison between alternatives - Types of Vaporizers.
Vaporizer

Efficiency

Emissions

Open-Circuit Vaporizer
Submerged combustion vaporizer

Area

CAPEX

OPEX

Referencial
Lower

Higher

Lower

Higher

Higher

Vaporizer with water-glycol
intermediate fluid

Lower

Higher

Higher

Higher

Higher

Ambient air vaporizer

Lower

Lower

Higher

Higher

Equivalent

Open circuit vaporization
Consisting of heat exchangers that
use water as a source of heat. Since
LNG receiving terminals are generally
located in coastal regions, sea water is
commonly used as a heat source in
these vaporizers.

Open circuit vaporizer schematics.
Source: Porto do Açu – 10-RLT-1416005-608-P-CFP-002_FEL2 Report

Flares
The most common types of flare
systems are ground flare and ground
flare. The selection of the type of flare is
influenced by several factors, such as
the
availability
of
space,
the
characteristics of the gas to be burned
(composition, quantity and pressure),
economic factors, investment and
operating costs and regulations in
general.
The choice of the flare system
appropriate to the terminal was based
mainly on the intensity of the light
pollution generated by the analyzed
options, which may affect the sea turtles
that periodically occur in the region of
Açu Port.

Therefore, the use of ground flares
was chosen, since the barriers around it
do not allow the passage of light from
the burning of gases during its operation.
It is also worth noting that ground
flares require smaller areas for their
installation, and are compatible with their
layout in the layout of the plant.
A comparison of the mentioned
alternatives having the high flare as a
reference is indicated in Table 4.

Table 4: Comparison between alternatives - Elevated and "ground'' flares.
Type

Type

Emissions

Dispersion

Elevated flare
Ground flare

Area

CAPEX

OPEX

Brightness

Noise

Lower

Lower

Lower

Reference
Equivalent

Equivalent

Lower

Lower

Higher

Flares
It is a ground level combustion
system. Compared to high flare, ground
flares can also operate without smoke
generation, but essentially no noise or
overspeed problems if the gas flow rate
does not exceed the design flow rate.
However, this type of flare presents
less dispersion of combustion products
when compared to high flare, since its
flue is located close to the ground,
however the burning of LNG does not
produce odors or toxic products of
combustion.
The
capital,
operation
and
maintenance costs of this system are
high.

Because it provides poor dispersion,
flares with multiple combustion points
are suitable for a "clean burning" of the
gases when noise and visual pollution
are critical factors.

Ground flare illustration.
Source: Prumo Logística.

OFFSHORE TERMINAL
Regarding offshore installations, the
options for loading and unloading
products
from
ships
to
shore
installations (loading arms and flexible
hoses) were studied.

From the point of view of safety and
practicality of operation, the option of
using arms for loading and unloading of
LNG, LPG and derivatives in the
terminal has been selected.

And for scenarios using FSU, when
liquefied natural gas discharges, and
FSRU, when the gas is regasified on the
ship itself, the natural gas is discharged
into the gaseous form.

It should be noted that such arms
present low maintenance and longer life,
supporting higher flow rates due to their
higher diameters and lower risks of gas
leakage into the atmosphere.

THE AÇU REGASIFICATION TERMINAL PROJECT
The Açu Regasification Terminal will
be deployed at Terminal 2 (T2), with the
offshore
part
located
at
North
Breakwater (two docking berths) where
a new mooring pier, called GNL PIER,
will be built.

In the onshore area, the LNG Plant
will be implemented. The offshore and
onshore areas will be interconnected
through pipelines for the transfer of
products. The following image shows the
location of these areas in the Port of
Açu.

Site location in the Regasification terminal of Porto do Açu, within Porto do Açu
Source: Prumo Logistica S.A. (2016).

Project Characterization
ONSHORE
The Onshore Terminal will be located near the offshore facilities and
interconnected to this via pipelines. The operations to be carried out in this part of
the enterprise will be:





Storage of LNG in tanks;
Regasification of LNG and gas pipeline;
LNG shipment for offshore LNG shipment;
Loading of LPG and Derivatives in Tank Trucks.

Offshore Terminal

Onshore Terminal

Storage in tanks

Regasification in
vaporizers

Shipments by ducts
(thermoelectric and
distribution pipelines)

OR

Vessels
carrying LPG
or LPG
Products

Shipping on
trucks

Lower scale
vessels

Key
LNG - Liquefied Natural Gas

North Breakwater/LNG Pier Operations

NG - Natural Gas

North Breakwater operations only

LPG or LPG Products

Onshore Terminal operations

Simplified flowchart of the operations executed in the Onshore Terminal

Production capacity
The capacity of the Onshore
Terminal, when the undertaking has
its maximum capacity, will be:
 Regasification:
m³/day of LNG

40

million

 Storage: 1,100,000 m³ of LNG
Inputs and Utilities
 Nitrogen: Used for equipment
purging, sealing, maintenance
and replacing compressed air.
 Compressed Air: Used for
operation
of
pneumatic
instruments and equipment and
maintenance.
 Water: Used as potable water,
fire-fighting
and
general
services.
 Diesel: Used in the emergency
generator and for the activation
of fire-fighting water pumps.

Onshore LNG Plant Detail.
Source: Prumo Logística S.A. (2016).

 Seawater: Used as hot utility in
LNG regasification.

OFFSHORE
The LNG will be imported from an international supplier, being shipped on
special vessels for this purpose, the LNGC (Liquefied Natural Gas Carriers), from
the production (liquefaction and export terminals) points to the LNG Import and
Regasification Terminal located in Porto do Açu. At the terminal, the LNG will be
transferred from the LNGC to the FSRU.
The main FSRU systems are:
 LNG Transfer System
 Regasification System;
 Pumping System;

 Auxiliary Systems.
 Storage System;

Offshore Terminal

Onshore Terminal

Storage in tanks

Regasification in
vaporizers

Shipment through
pipelines to
consumers

Small-scale
vessels

Vessels with
LPG or LPG
Products

Shipment on
trucks

Small-scale
vessels

LNG - Liquefied Natural Gas
Key
NG - Natural Gas
LPG or LPG Products
North Breakwater/LNG Pier Operations
North Breakwater operations only
Onshore Terminal operations

Simplified flowchart of the operations executed in the Offshore Terminal

Production capacity

Raw material

The capacity of Offshore Terminal,
when operating at full capacity in
Phase 3, will be as follows:
 Regasification:
42
million
m³/day (21 million m³/day per
vessel)

The Açu Regasification Terminal will
only have one raw material, LNG, but
this one has 3 types, the Poor,
Average and Rico, depending on the
concentrations of the types of
hydrocarbons in the LNG.

 Storage: 174,000 m³ of LNG
(per ship), totaling a capacity of
348,000 m³.
Inputs and Utilities (FSRU +
terminal)
 Nitrogen: Used for equipment
purging, sealing, maintenance
and replacing compressed air.
 Compressed Air: Used for
operation
of
pneumatic
instruments and equipment and
maintenance.

 Diesel: Used in the emergency
generator and for the activation of
fire-fighting water pumps.
 Seawater: Used as a hot utility in
regasification of LNG.

 Water: Used as drinking water,
fire-fighting water and water for
general services

Example of LNG "ship-to-ship" offloading
Source: Excelerate Energy L;P.

PRODUCT TERMINAL
The activities at this Terminal will
involve bulk cargo and bulk cargo
distribution and import operations
and cabotage and will be in North
Breakwater berths along with the
Offshore LNG Terminal
Detail of Products Terminal.
Source: Prumo Logística S.A. (2016).

It is planned to move products between ships, both for import, export and cabotage, as
well as the unloading of ships to land and direct shipment through the port through specific
trucks for this purpose, not having storage of these products in the onshore area of the
enterprise.

DISTRIBUTION SYSTEM

PIPE-RACK NORTH FACE

PIPE-RACK SOUTH FACE

For the circulation of the products
and the sea water inside the
Terminal, a pipe-rack will be
constructed, that constitutes of
infrastructures to support the pipes,
mostly of high form, aiming at the
optimization of the space and
security, avoiding possible damages
the pipes.

The main pipe-rack will be built to
support 8 pipes of different
diameters, two of sea water, two for
LNG being one of them for
recirculation, one for natural gas, one
for BOG return (boil-off gas
evaporation), one for LPG and one
for.

CLEARANCE FOR PIPE-RACK
ACCESS AND MAINTENANCE

Illustration of the interconnection pipe-rack between the tank and the pier.
Source: Prumo Logística S.A. (2016).

NATIVE
VEGETATION

Implementation phase
The construction and assembly services required to implement the Açu
Regasification Terminal will be carried out in the municipality of São João da Barra,
RJ, with onshore and offshore services in 3 phases:


First Phase – Capacity of 6.2 MMm³/day (1 storage tank);



Second Phase – Capacity of 21 MMm³/day (3 storage tanks);



Third Phase – Capacity of 40 MMm³/day (6 storage tanks).

The following are the main activities for the installation of the project:







Hiring of labor;
Suppression of vegetation, earth moving and soil movement;
Construction site;
Execution of drainage networks, electrical envelopes, instrumentation
and fire networks, gutters;
Services in Civil Works (offshore);
Services in Civil Works (onshore);

ENVIRONMENTAL ASPECTS DURING IMPLEMENTATION
Provisional Drainage
It is planned the implementation of
pre-settling
boxes,
longitudinal
containments called silt fence, use of
sacks and gabion walls in the areas
closest to landfills and waterways.
It is worth mentioning that
temporary drainage does not replace
permanent drainage. And, when
possible,
anticipation
of
the
implantation of the definitive structure
will be foreseen to take advantage of
it to control the flow during the works.

The creation of unstable areas
within the works will always be
minimized. Thus, when necessary,
the following measures will be taken:
 Restoration of the vegetation
cover of areas with exposed
soil;
 Protection of areas with
earthmoving activities;
 Proper compaction of landfills
and maintenance of appropriate
slope to landfill cuts and skirts.

Surface
treatments

protection

and

The surface protection in the
landfill skirts and cutting slopes
should be a constant.
To guarantee this protection,
several preventive measures should
be adopted, such as the use of
plastic tarps over the landfill skirts;
implantation of temporary drainage
devices.
Solid Waste
At the Construction Site, there are
areas for the disposal of solid waste,
which must be properly licensed to
receive such waste. Each waste will
have its proper final disposal in
accordance
with
CONAMA
Resolution 307/02 and the state and
municipal regulations that regulate
the solid waste management.)
Atmospheric Emissions
In the case of dust resuspension,
the unpaved roadways and piles of
materials are to be wetted or even
covered with tarpaulins. Other
expected emissions are those from
the internal combustion of vehicles
and diesel-powered equipment.
For this, the monitoring of the
black smoke is foreseen, to verify the
vehicles and equipment that need
maintenance;
preventive
maintenance
of
vehicles
and
equipment.

Liquid Effluents
The sanitary sewage generated in
the Construction Site will be sent to
the public sewage system. And in the
absence of public sewage network
will be treated in a sewage treatment
plant (ETE) to be installed on the
site.
Locations where oil effluent spills
may occur will be installed water and
oil separator boxes to allow the
treatment of the generated effluents
and directed to launch properly.
Noise
During the implantation of the
enterprise, they generally use
machines and equipment that emit
noises, so measures must be
followed during the installation of the
unit to avoid impacts on critical
receivers outside the Terminal and
for the workers:
Examples: Mandatory use of
specific PPE; supervision of noise
reduction equipment and conducting
noisy operations only at daytime
hours, except in activities that require
continuity in their execution.

MÃO DE OBRA PARA A PHASE DE INSTALAÇÃO
As already mentioned in this document, the enterprise will be implemented in
3 phases, therefore, the manpower estimate was elaborated by
implementation phase. The peak of manpower will be:
 First Phase – (1,495 workers);
 Second Phase – (1,425 workers);
 Third Phase – (1,550 workers).

Preference will be given, both in
the Implementation phase and in the
Operation, to the hiring of local labor,
that is, to the municipalities located in
the area of influence of the
enterprise, mainly São João da Barra
and Campos dos Goytacazes.

Only when it is not possible to fill
the necessary vacancies with this
employee profile, either by quantity
or training, will be obtained workers
from other regions of the state or the
country. It is important to emphasize
that a Workforce Training Program is
being planned, helping to qualify the
local population, minimizing the need
for labor from other localized ones.

GENERAL SCHEDULE

Estimated Completion Date

Estimated Cost of
Implementation (BRL)

Phase

Estimated start date

1

January 2018

December 2020

1,198,378,143.00

2

January 2021

June 2022

732,708,579.00

3

January 2023

July 2024

1,536,137,022.82

Operation Phase
As already presented, the implementation of the enterprise will occur in 3 phases
and, consequently, we will have 3 operational situations. It is important to note that for
all Phases of the project, only the FSRUs will be used when the tank and regasification
in the Onshore Terminal are not yet in operation.

 First Phase
o

Operation capacity  6.2 million m³/day

o

Estimated consumers: 1 Thermal power station

Phase 1 Operation
During the Phase 1 operation of the project 3 operating scenarios may be
executed:


Scenario 1: FSRU-only operation, i.e. storage, regasification and shipment
of natural gas at FSRU.



Scenario 2: LNG storage on FSU vessels (only LNG storage) and
regasification and shipment at the Onshore Terminal.



Scenario 3: Onshore Terminal-only operation, i.e., storage, regasification
and shipment of natural gas in the onshore facilities.

Offshore Terminal

Onshore Terminal
Scenario 1
Consumer
(1 Thermal power station)

Scenario 2
2 Vaporizers

Consumer
(1 Thermal power station)

Scenario 3

1 Tank

Key
LNG - Liquefied Natural Gas
NG - Natural Gas

2 Vaporizers

Consumer
(1 Thermal power station)

 Second Phase
o

Operation capacity  21 million m³/day

o

Estimated Consumers: 2 Thermal power plant + gas pipeline distribution

Phase 2 Operation
The operations of the three scenarios for Phase 2 will be the same as Phase 1,
changing only the volume to be moved, from 6 to 21 million m³/day. For this phase
will also occur the sending of natural gas to other customers, via pipeline, as well as
for another thermoelectric, totaling two.

Offshore Terminal

Onshore Terminal
Scenario 1
Consumers (2 Thermal
power station + pipeline
distribution)

Scenario 2
5 Vaporizers

Consumers (2 Thermal
power station + pipeline
distribution)

Cenário 3

3 Tank

5 Vaporizers

Consumers (2 Thermal
power station + pipeline
distribution)

Key
LNG - Liquefied Natural Gas
GN - Natural Gas

 Third Phase
o

Operation capacity  42 million m³/day at FSRUs or 40 million m³/day at
Onshore facilities

o

Estimated Consumers: 2 Thermal power stations + gas pipeline distribution

Phase 3 Operation
For Phase 3 there will be no more FSU moored, and 2 FSRU ships will be used, one on the north pier and one
on the south, so they will only operate on Scenarios 1 and 3.
It is important to note that FSRUs will not be used when operations are being carried out on the Onshore
Terminal, i.e. both storage and regasification will be carried out on land, with the piers being used only for the LNGC
unloading of LNGC vessels.

Only FSRUs will be used in Phase 3 if Onshore Terminal operations are not yet
finalized or stopped.

Offshore Terminal

Onshore Terminal
Scenario 1
Consumers (2 Thermal power
station + pipeline distribution)

Scenario 3
8 Vaporizers

6 Tank

Consumers (2 Thermal power
station + pipeline distribution)

Key
LNG - Liquefied Natural Gas
GN - Natural Gas

OPERATION OF THE ENVIRONMENTAL PRODUCT TERMINAL
In addition to LNG, North
Breakwater will be able to dock ships
with LPG and Derivatives, with the
possibility of using both cribs for
these products. A set of 16" arms for
LPG and a 16" arm assembly for
derivatives will be installed in each
cradle.

The LPG then flows to the end of
the North Breakwater by a 24
"diameter line and about 1000 m in
length, until loading into the tank
trucks. The discharge pressure may
range from 3.6 to 22.9 kgf/cm²g
depending on the composition of the
LPG.

The LPG is transferred from the
ship using the ship's own pumps,
being discharged from the ship with a
flow of 3000 m³/h using 2 identical
arms.

The movement of Derivatives is
like that of LPG, changing only the
discharge pressure, which in this
case is 7 to 10 kgf/cm²g.

A total of 3 arms will be built as
indicated below:
 2 arms dedicated
discharge of LPG;

to

the

 1 dedicated arm for onshore
steam return to ship;

TERMINAL PRODUCT (NATURAL GAS)
Natural gas, to be sent to
thermoelectric plants, to other
customers in the port or distributed
by gas pipelines to areas outside the
port, should meet the following
specifications:
 Thermal power plant: Must
comply with ANP Resolution 16,
of June 17, 2008 - published in
the Federal Official Gazette on
June 18, 2008

The shipping gas must be free of
impurities and harmful substances
such as dust, gum, gum forming
constituents, oil or other impurities
that may cause damage to pipelines,
meters or other applications that may
affect or interfere with (i) the gas
transmission through the pipeline or
(ii) the commercial use of the gas by
the recipient.

 Grid: Must comply with ANP
Resolution 16, of June 17, 2008
- published in the Federal
Official Gazette on June 18,
2008

AVERAGE MOVEMENT AT THE TERMINAL

Phase

Vessels per year
(LNG carriers –177,000 m³ capacity)

Regarding LPG handling, the estimate of transshipment/shipment to land
between vessels is in the order of 500 thousand tons per year.

ENVIRONMENTAL ASPECTS DURING OPERATION
Solid Waste
Various types of waste, both
hazardous and non-hazardous, will
be
produced
in
the
Açu
Regasification Terminal.
Arrangements will be made to
categorize, separate and segregate
waste to maximize the potential for
reuse and recycling.
Liquid Effluents
All aqueous effluent produced in
the Project will be handled and
treated by existing systems in the
Terminal. No effluent or sewage
treatment service will be required.
All
downloads
will
be
in
accordance
with
applicable
regulatory requirements.
Atmospheric emissions
It is expected that, with proper
operation and maintenance, the
transmitter sources will agree with
the maximum limits of the regulations
applicable at the time of operation.
All emission sources shall operate
in accordance with current legislation
and concentrations of air pollutants
around the unit shall meet the air
quality standards established by
CONAMA Resolution 03/90.

Noise
The noise emission, in accordance
with CONAMA Resolution No.
001/90, shall comply with the
standards, criteria and guidelines
established in NBR 10.151 and
10.152, Technical Standards of
ABNT, and Regulatory Standard 15 Activities and Unhealthy Operations.
To minimize the inconvenience of
nearby communities, transportation
of materials and equipment on roads
at peak and night hours should be
avoided, respecting the law of
silence, and the maximum limits
established by NBR 10.151, as well
as compliance with legislation, will be
met. state and municipal.
Greenhouse Gas Emissions GHG
The following is the total GHG
emissions for the 3 phases of the
project. Remembering that the
scenarios
are
conservative
(operation of all structures at the
same time - situation that will not
occur jointly, as already presented in
the previous items.)

Phase

Total emission of GHG
(with generators using
NG)

Total GHG emission (with
generators using diesel)

Tons of CO2 equivalent per year

WORKFORCE DURING OPERATION
The Figure below presents the
labor quantitative for all phases of the
enterprise, divided into areas of
operation.

For the Phase of Operation of the
enterprise will also be presented the
quantitative of labor in phases, being
that in the case of the operation the
quantity of workers increases with
the beginning of the new operations.

Qtty

Qtty

Qtty

Qtty

Qtty

Qtty

Qtty

Qtty

Phase 1

Phase 2

Phase 3

Phase 1

Phase 2

Phase 1

Phase 2

Phase 3

ONSHORE

OFFSHORE - FSU

Head Operations Manager

Supervisors (Operation)

Supervisors (Maintenance)

Technicians (Maintenance)

OFFSHORE - FSRU

Engineers (Operations)

Operators

TOTAL

Number of workers for each Operation Phase of the enterprise.
Source: Prumo Logística S.A.

ESTIMATED COST OF THE ENTERPRISE

The estimated costs for the implementation of the enterprise for each phase are:


First Phase - Estimate at BRL 3,571,116,152.00



Second Phase - Estimated at BRL 977,825,324.00



Third

Phase - Estimated at BRL 885,105,084.00

DELIMITATION OF THE AREAS OF INFLUENCE OF
THE ENTERPRISE
Directly Affected Area (ADA)
Corresponds to the area to be occupied by the enterprise itself, or that
will have restricted use to its implementation and operation. To this end, it
was considered as ADA the area intended to the implementation of the Açu
Regasification Terminal.

Areas of Indirect and Direct Influence (AID) and (AII)
The Area of Direct Influence (AID) is a local coverage area, corresponding to the area
affected by the direct effects of the enterprise during the implementation and operation
phases.
The Area of Indirect Influence (AII) is a regional coverage area, corresponding to the
area affected by the indirect effects of the implementation and operation of the enterprise.
Socioeconomic Environment
The Socioeconomic Environment AID was defined by the municipal border of São
João da Barra-RJ.

The Socioeconomic Environment AII comprises the administrative limits of both
municipalities affected by the enterprise, i.e., Campos dos Goytacazes and São João
da Barra.


Key
Enterprise area
Municipality of São João da Barra
Municipality of Campos dos Goytacazes
Municipal borders
Urban spot *

Physical and Biotic Environment

The AID was defined based on the main impact-generating aspects identified
during the study, with the marine environment being the dispersion of seawater
released at a colder temperature than the ambient sea water temperature (2.5 km
from launch) and the environment vegetation suppression (ADA), earth moving
(ADA) and atmospheric dispersion of pollutants (2.15 km from the source). In this
way, AID was limited by a radius of 3 km.

The IIA was limited by the division of the quaternary unit between the fluvial
sediments with the presence of fluvial and fluvial plains (up to 20m) in relation to
the coastal sediments with the occurrence of the sandy cords, dunes and
restingas, being these coastal sediments inserted in ottobasins 77313, 77312,
773112, 772132 and 773143. Faced with the vegetation aspect, it was considered
an area with different vegetation cover integrated to the other aspects mentioned
above.

Key
Directly Affected Area (ADA)
Area of Direct Influence (AID)
Area of Indirect Influence (AII)
Municipal borders
Hydrography *
Water courses
Water bodies

ENVIRONMENTAL DIAGNOSIS

The objective of the Environmental
diagnosis in the Environmental
Impact Studies is to present
information about the main aspects
of
the
physical,
biotic
and
socioeconomic environments of the
areas of influence, which will be
subject to significant changes
resulting from project planning,
implementation
and
operation
phases.

scientific
studies,
theses,
governmental
databases,
environmental studies and monitoring
carried out as part of licensing
processes, to present a history of the
quality of the compartments that
could be impacted.
These data were complemented
with primary surveys, in the field,
mainly for the most sensitive aspects
of the environment.

For the preparation of the
environmental diagnosis, information
available in the literature was used,
such as articles

Physical Environment Diagnosis








Climate and Weather
Hydrology and Water Quality
Oceanography and Coastal Hydrodynamics
Geological, Geomorphological, Pedological and Geotechnical
Characterization
Hydrogeological Characterization and Vulnerability of Aquifer
Contamination
Noise
Characterization of the air quality of the region

Biotic Environment Diagnosis





Flora
Conservation Units and other Legally Protected Areas
Earth Fauna
Biota Water

Socioeconomic Environment Diagnosis















Occupation History
Regional Context
Population Dynamics
Life conditions
Employment and Income
Economic Dynamics
Public Equipment and Services
Housing
Soil Use and Occupation
Infrastructure
Public finances
Social Organization and Perception of Population
Cultural heritage
Fishing Characterization

Foto retirada na ADA do empreendimento.
Source: CPEA (2016).

Climate and Weather
The climate of the region of the
development is framed as Aw, that is,
tropical hot and humid with dry winter
and temperature of the month hotter
than 22°C. The average annual
rainfall is between 800 and 1000 mm,
annual water deficit of 300 to 500
mm (LLX, ECOLOGUS, 2008).
As for the direction of prevailing
winds,
it
was
observed
the
occurrence
of
directions
approximately northeast (NE) in the
months of January to March; east (E)
in the months of April to July; and
from East to Northeast (ENE) from
August to October. Starting in
November, they will blow again from
NE.
Characterization of
quality of the region

the

air

According to the results presented
in the several sampling campaigns
carried out, no results of exceedance
to the limits established as standards
of air quality were observed by
CONAMA Resolution 03/90.

Enterprise ADA landscape
Source: CPEA (2016).

carbon monoxide (CO) and total
hydrocarbon (HCT) to be emitted by
the Açu Regasification Terminal.
Two emission
considered:

scenarios

were

- Scenario I (only the emissions
referring to the operation of the
enterprise) and
- Scenario II (emissions referring
to the operation of the undertaking
and to other emissions already
licensed or under environmental
licensing process within a 10-km
radius).
In this study, the maximum
emissions of each pollutant possible
to occur in the three phases of LNG
terminal installation were considered.
For Scenario 1, concentrations of
pollutants NO2 and CO are lower
than the values that may influence
the well-being of the population and
environment as suggested by
CONAMA 03/90.
The HCT parameter does not have
air quality standard values in Brazil
and Rio de Janeiro state.

Sampling of Large Volumes (AGV) - Porto do Açu
Source: JCTM-1, 2015-2016

Açu Regasification Terminal, with
the maximum value of
In the simulations carried out for
Scenario 2, counting on the other
ventures located within a 10-km
radius of the Açu Port Regasification
Terminal, it is noted that the average
annual NO2 concentrations and the
CO averages are below the values
that can influence the well-being of
the population and environment
suggested by CONAMA 03/90.
Meanwhile,
the
average
concentration of 1 h of NO2 slightly
exceeded the value that can affect
the population as recommended by
CONAMA, reaching 8.53 km. It is
important to say that this modeled
scenario was quite conservative,
since the probability of all the
emissions occurring together is
small, that is, the frequency of
occurrence is very low.
Noise
The future enterprise area is in a
region
considered
as
a
"predominantly industrial area", with
maximum limits of 70 dB (A) in the
daytime period and 60 dB (A) in the
night period, according to the
Resolution
of
the
National
Environmental Council - CONAMA
1/90.

Geological, Geomorphological,
Pedological and Geotechnical
Characterization
 Geology
The emergent portions of the
indirect and direct influence areas AII and AID, as well as the directly
affected area - ADA for the
implantation of the future Açu
Regasification Terminal are located
on quaternary sedimentary deposits
related to the alluvial plains and
coastal plain of the Deltaico Complex
of the Paraíba River southern
 Geomorphology
The eastern portion of the IIA land
portion is dominated by the Coastal
Lands, which are bordered, from
north to south of the IIA, by the
fluvial, marine and lagoon plains
genetically related to the Baixada
Camper. The perimeter of the AID
encompasses mainly the sandy
strands of Sandy Shore Lines, with
narrow and discontinuous portions
belonging to the Baixada Camper in
its limits with the AII.
The Directly Affected Area (ADA)
is fully integrated in the context of the
sandy soils of marine origin, with
extremely smooth slopes (in the
order of 1:100 - LLX/ECOLOGUS,
2008), belonging to the Sandy Shore
Line unit.

 Pedology

 Geotechnics

In the region of the Açu Port
Regasification
Terminal
three
different types of soils (EMBRAPA,
2000) are found: Alluvial Soils (Neo
soils), Gleissoils (Glei Little Humic
Saline) and Podzol Hydromorphic
(Spodosol).

From the analysis of the sounding
bulletins and the representative
geological and geotechnical section
of the ADA, it was possible to
conclude that the subsoil at that site,
up to the investigated depth of
approximately 43.5 m, is represented
by a single geotechnical unit,
consisting of intercalations between
sandy layers and clayey ones of
metrical
thickness,
laterally
continuous (despite the presence of
some lenticular bodies), as expected
for an area of occurrence of coastal
strands.

Aspect of the restinga vegetation in Porto do Açu area - enterprise ADA
Source: CPEA (2016).

Hydrology and Water Quality
 Surface water resources
The study area is in the Lower
Paraíba do Sul Hydrographic Region
(RHIX), which is part of the Basin
Committee of the Lower Paraíba do
Sul Hydrographic Region, within the
scope of the State Water Resources
Management System, according to
State Decree No. 41.720 of March 3,
2009.
In the State of Rio de Janeiro
there is still a hydrographic
subdivision in Environmental Macroregions - MRA, according to State
Decree No. 26.058/00. This area
encompasses part of the Paraíba do
Sul River Delta Complex, with the
Paraíba do Sul River and its
tributaries, from the mouth of the
Muriaé River to the mouth of the
Paraíba river in Atafona (São João
da Barra), and the northeastern
lagoons
and
lagoons
located
northeast of Lagoa Feia.

According to the National Water
Agency (ANA, 2016), the region of
the project is in ottobasin 7
(Tocantins-Prata Interbasin), code
77313, according to the classification
established by CNRH Resolution
30/2002. The region belongs to the
Water Planning Unit No. 537 (PAR
SUL 07) within the River Basin
Committee (CBH) of Dois Rios/Baixo
Paraíba do Sul River.
For the present project, it is not
foreseen to capture the internal
waters from the canals and lagoons
of the region during the stages of
implementation or operation of the
Onshore Terminal. In contrast, the
project foresees using sea water as a
source of heat in the regasification
process of LNG, to reach the desired
temperature.



Main water systems



Hydrographic Basin of the Paraíba do Sul River

View of the mouth of the river Paraíba do Sul.
Source: CPEA (2016).

Advancement of the sea in the Mouth of Paraíba do Sul
region
Source: CPEA (2016).



Lagoa de Iquipari

Aerial view of Lagoa de Iquipari (barra fechado)
Source: MORAES (2011)



Lagoa Salgada

Lagoa Salgada, with emphasis on the stromatolite formations
Credit: André Pinto.



Lagoa do Veiga

Aerial view of the southern portion of Lagoa do Veiga.
Source: UFRJ (2013).



Lagoa do Açu

Lagoa do Açu
Crédito: André Ilha.



Canal Quitingute

Aerial view of the Quitingute Canal.
Source: EBC (2013)



Lagoa de Grussai

View of the Grussai Lagoon
Source: MORAES (2011)

Surface water quality
Several studies were carried out in the areas of influence of the project (lagoons,
canals and adjacent marine area), all of them related to characterizations or
environmental monitoring related to the implantation or operation of the Açu Port
activities.
 Inland water quality
Among the lagoons, the highest
salinity values were described for the
Salty lagoon. According to Srivastava
(2002), the hypersaline characteristic
of the lagoon originated in the past,
when possibly there was an open
connection to the sea.
The concentrations of dissolved
oxygen varied significantly between
the previous studies in the region,
mainly in the Iquipari and Veiga
lagoons, and the majority of the
results obtained in the two lagoons
were lower than the minimum quality
condition established by CONAMA
Resolution 357/05.

Lagoa do Veiga region, showing water scarcity
Source: CPEA (2016).

Among the microbiological tests,
the studies consulted in the region
reported
concentrations
of
thermotolerant
coliforms
in
accordance
with
the
quality
conditions established by CONAMA
Resolution 357/05, which refers to
compliance
with
CONAMA
Resolution No. 274/2000, in the case
of bodies of water with primary
contact.
For metals and semimetals, most
of
the
studies
reported
concentrations lower than the
maximum
quality
standards
established by CONAMA Resolution
357/05.

 Quality of coastal waters
Regarding salinity, most of the
studies carried out in the marine
region adjacent to the project
obtained values of salinity close to or
above 30.
In general, most of the studies
obtained an OD occurrence in a
concentration
lower
than
the
minimum value established as a
quality condition by CONAMA
Resolution 357/05.
Regarding
thermotolerant
coliforms, most of the studies
performed obtained concentrations
lower than the quality condition
established by CONAMA Resolution
357/05.
Metals, arsenic, boron, chromium,
lead, iron, manganese, nickel and
zinc parameters, and dissolved
aluminum,
iron
and
copper
parameters were recorded among
the metals and semimetals analyzed
in coastal waters.

However,
in
most
cases,
concentrations were lower than the
maximum
quality
standards
established by CONAMA Resolution
357/05.
Regarding phosphorus, several
studies carried out in the coastal
region adjacent to the Port of Açu
reported the occurrence of high
levels in the surface waters, with
collections made before the Açu Port.
In all cases, the occurrences were
associated to the contribution of the
Paraíba do Sul river plume.
Sampling of coastal waters
conducted by CPEA showed the
occurrence of total boron, dissolved
aluminum,
total
phosphorus,
polyphosphate, ammoniac nitrogen
and surfactants in concentrations
higher than the maximum values
established by current legislation.
However, HPA, POC, PCB and VOC
were not observed.
All concentrations obtained in that
campaign were within the range of
variation recorded by previous
studies in the region.

Van Dorn type bottle used for surface water
sampling. Source: CPEA (2016)

Vessel used in sampling activities. Source:
CPEA (2016).

GPS equipment used during
surface water sampling.
Source: CPEA (2016).

Oceanography and Coastal Hydrodynamics
 Oceanographic characterization
As regards the oceanographic
characteristics of the Campos Basin
region, the main variability introduced
in the hydrodynamic circulation
pattern is determined by the passage
of frontal systems (CARVALHO,
2003).
These phenomena have a very
definite seasonal pattern, being more
intense and frequent in the winter, as
opposed to the one observed in the
summer.
The undertaking in question is
inserted in the coastal zone, whose
area is subject to environmental
factors such as sea weather
conditions
and
coastal
hydrodynamics.
According to results from COPPE
(July 2012 to June 2016), the
predominant wind in the region is
from NE/NNE throughout the year,
influenced by the South Atlantic
Subtropical High (ASAS). The most
frequent intensities throughout the
year varied from 5.7 to 8.8 m/s,
lasting for approximately one third of
the whole period.

São João da Barra coast.
Source: CPEA (2016)

According to LLX; Ecologus
(2008), the wave climate in the
region presents a slight seasonal
signal, with more energetic waves
during the months of May to
November. Throughout the year, the
average significant wave height
varies around 1.25 and 1.7 m, with a
maximum around 2.7 to 3.6 m.
The study carried out by Prumo;
Masterplan (2015) in the region did
not show a seasonal pattern defined
for the current regime. The mean
intensity was approximately 0.25 m/s
throughout the year, with maximum
monthly averages ranging from 0.6 to
0.85 m/s.
The enterprise area is in Porto do
Açu, more precisely Terminal T2
north breakwater, whose navigation
channel for access to the respective
terminal is about 14.5m deep. The
outer portion of the North Breakwater
presents a 10m isobaths parallel to
the jetty, while in the inner portion
reaches depths of approximately
13m.

Thermal Dispersion Plume Modeling
The dispersion model of the
thermal effluent has the objective of
evaluating the dispersion of the
thermal effluent plume resulting from
the LNG regasification process and
the interaction of this plume with that
of the New Tempo Thermoelectric
Plant (TetraTech, 2015). That is, this
study sought to delimit the area
where seawater temperature could
be altered due to the release of water
colder than ambient water.
The
simulated
environmental
scenarios considered typical summer
and winter conditions and during the
passage of a frontal meteorological
system. For the summer and winter
seasons, results are still shown for
the tidal periods of syzygy and
quadrature.
The LNG regasification system will
work by capturing sea water.
Therefore, the thermal effluent from
this system is cooled seawater,
reaching the receiving body with
temperature below 6°C in relation to
the water captured (Prumo, 2016).
This effluent will be launched into the
sea
through
four
submarine
emissaries, located about 600 m
from the coastline. The operation of
these emissaries will be continuous.

The maximum expected flows for
the concomitant launching for these
four emissaries is 67,400 m3/h.
The thermal effluent coming from
the Novo Tempo UTE is also
seawater that was collected. Its
launch in the sea will occur by two
submarine emissaries located side
by side and with continuous
operation (TetraTech, 2015).
To simulate worst case conditions
in the distant field, the characteristics
of each plume were considered for
the far field modeling, keeping them
constant throughout the simulation
time.
For analysis of the thermal effluent
dispersion, near and far field
simulations were performed with the
VisualPlumes and DELFT3D models,
respectively, for the determination of
effluent dilution in the marine
environment.

T2 entry detail.
Source: Prumo Logística S.A. (2016).

In the scenarios evaluated, the
results show that the temperature
difference between the receiving
body and the effluents from the
emitters of the LNG regasification
system and the New Tempo UTE is
significantly reduced in the near field.
The results also indicate that the
boom can travel distances up to 160
m from the point of emission during
the near field. However, considering
the sea weather conditions less
conducive to dilution, the plume
remains at less than 1.0 m and 35.0
m from the emission points near the
surface and the bottom, respectively,
and the temperature differences
between the (assuming its average
temperature) and the effluent range
between 0.47°C (during cold front
passage) and 1.20°C (summer) in
the surface layer and between
0.36°C (during front passage cold)
and 1.61°C (summer) near the
bottom.

North Breakwater (T2) detail;
Source: CPEA (2016).

Among the simulations carried out,
the worst-case scenario (i.e., higher
temperature difference between the
receiver body and the thermal
effluent at the end of the near field)
was maintained over time and
simultaneous
release
of
all
emissaries. the highest temperature
differences are found close to the
bottom (maximum of -1.0°C obtained
in summer conditions, during a
period of quadrature, in the ebb).
In the surface layer, the greatest
temperature difference between the
receiving body and the thermal
effluent plume was about -0.25°C
under the summer tidal ebb effluent
period conditions. In general, in the
sea
weather
conditions
most
favorable to the greater displacement
of the thermal plume, the area
affected by the plume with a
temperature difference of up to
0.02°C in relation to the medium, is
about 2.5 km radius from of the point
of issue.

In addition, to monitor the variation
of seawater temperature during the
60 days of summer and winter
simulation, the control point was
selected.

Indication of the control point (green circle) for
monitoring the temperature of seawater in summer and
winter.

The following figures show the
variation of the seawater temperature
in the summer and winter periods,
respectively, at the surface and near
the bottom, at the control point,
without the emission of thermal
effluent and with the emission of the
thermal effluent.
In these figures, also, the
difference in the temperature of the
seawater in the control point with and
without the emission of thermal
effluent in the surface and near the
bottom during the simulation period.

It is possible to observe that,
under simulated conditions, the
launch of the thermal effluent by the
emitters of the LNG regasification
system and the Novo Tempo UHE
has little impact on the seawater
temperature in the region and the
thermal plume tends to remain
restricted to the area located near the
discard points.

Difference | Surface
Current

Temperature °C

Project

Temperature Difference °C

Compared scenarios | Surface

Compared scenarios | Bottom
Atual

Temperature °C

Project

Temperature Difference °C

Difference | Bottom

Left column: Variation of seawater temperature (°C) during the summer on the surface (top chart)
and near the bottom (bottom panel) at the control point without the emission of thermal effluent
(blue line) and with the emission of the thermal effluent (red line). Right Column:
Temperature difference of seawater (°C) at the control point with and without the emission of
thermal effluent at the surface (top chart) and near the bottom (bottom chart) in summer.

Compared scenarios | Surface

Temperature °C

Project

Temperature Difference °C

Current

Difference | Surface

Compared scenarios | Bottom

Difference | Bottom

Temperature °C

Project

Temperature Difference °C

Current

Left column: Temperature variation of seawater (° C) during winter on the surface (top chart) and
near the bottom (bottom panel) at the control point without the emission of thermal effluent (blue
line) and with the emission of the thermal effluent (red line). Right Column:
Seawater temperature difference (°C) at the control point with and without the emission of thermal
effluent at the surface (top chart) and near the bottom (bottom chart) in winter.

Hydrogeological Characterization
and
Vulnerability
of
Aquifer
Contamination
 Regional
Hydrogeological
Characterization
In the AII and AID of the enterprise,
the
aquifers
occur:
Barreiras,
Fluviodeltaico and Emborê. While in
the ADA groundwater comes only from
Fluviodeltaico and Emborê, at different
levels.
 Characterization of groundwater
The groundwater quality of the free
aquifer (groundwater) occurring in the
Açu Port region and the future Açu Port
Regasification Terminal has been
monitored since 2007 (CRA 2008,
2010, 2011). Among the analyzed
parameters, the inorganic and, in
particular, the metals and semimetals
stand out throughout the analysis
history.
To
characterize
the
current
hydrogeochemical conditions of the
free aquifer in the ADA, groundwater
sampling was performed in four (4)
monitoring wells belonging to the Açu
Port Groundwater Quality Monitoring
Network.
Corroborating the history for the
area, only the iron and arsenic
elements
were
obtained
in
concentrations above the guideline
values foreseen in legislation.

The concentrations of arsenic in
the groundwater samples analyzed
can be correlated with the high
background of arsenic in the
sediments of the region.
Concentrations of phosphorus,
nitrate and ammoniac nitrogen were
obtained, which could be justified by
agricultural activity, as well as animal
waste, associated with a very sandy
geology and an aquifer very
vulnerable
to
anthropogenic
contamination.
 Vulnerability of contamination
of the aquifer
The ADA of the future project is
located on two different underground
water units. A superficial, related to
fluviodeltaic quaternary sediments
(Fluviodeltaic Aquifer) and another,
deeper and confined, associated to
the tertiary sediments of the Emboré
Formation (CAPUCCI, 2003).
The water table (Horizon A, of the
Fluviodeltaic Aquifer), due to its
proximity to the surface and its free
character,
showed
vulnerability
between high and extreme. The
Emboré Aquifer, being confined,
shows contemptible low vulnerability.
The only potential risk is salinization
from poorly sized pumping or
inadequately designed wells that can
interconnect distinct levels of the
aquifer and allow the salinization of
deeper, generally sweet, water.

BIOTIC ENVIRONMENT DIAGNOSIS

Flora
The objective of the vegetation diagnosis is to characterize the vegetation
typologies identified in the areas of influence of the enterprise, through an evaluation
of their conservation status, to identify and quantify the possible environmental impacts
that may be triggered by the implementation of Açu Regasification Terminal.

Mangrove Area and Wetlands Vegetation in AID.
Source: CPEA (2016).

Closed shrub formation after the beach near ADA.
Source: CPEA (2016).

Grassland areas.
Source: CPEA (2016).

Coconut plantation.
Source: CPEA (2016).

Shrub vegetation of restinga.
Source: CPEA (2016)

The areas of influence of the
development have vegetation cover
belonging to the Atlantic Forest Biome.
Among the formations observed, the
sandstones typical of this region of Rio de
Janeiro are distinguished, in different
formations, and in several stages of
preservation or regeneration. There are
also areas altered by anthropic use, such
as pastures, agriculture and urban
occupation.

Hydrography *
Water courses
Water bodies
Existing vegetation and use of soil **
Restinga and sandy lines
Wetlands ***
Agriculture and grassland
Occupied area
Port
Beach

Mapping of AII existing
vegetation

The main classes of vegetation cover and land use found in the Area of Indirect
Influence were: (1) Restinga and Sand Lines, (2) Wetlands, (3) Agriculture and
Grassland, (4) Beach, (6) Port.

Key
Area Directly Affected (ADA)
Area of Direct Influence (AID)

Hydrography *
Water courses
Water bodies
Existing vegetation and use of soil **
Restinga and sandy lines
Wetlands ***
Occupied area
Port
Beach
Water

The main classes of existing
vegetation and use of the soil found
in the Area of Direct Influence were:
(1) Restinga and sandy lines, (2)
Wetlands, (3) Beach, (4) Occupied
area and (5) Porto.

Open shrub formation.
Source: Ekinata (2016).

Crawling type formation
Source: Ekinata (2016).
Closed post-beach shrub formation
Source: Ekinata (2016).

The ADA of the project was
characterized by a 36-hectare sample
forest inventory.
For data collection and inventory
processing the area was stratified into
3 strata: Crawler; Shrub and Arboreal.
Altogether 41 plots of 1 m2 were
allocated to the Reptant formation, 60
plots of 400 m2 were allocated to the
shrub formation and 6 plots of 400 m2
in the tree formation. At the end 7.44%
of the shrub training area and 30% of
the tree training area were surveyed.

Marking of plots in shrub vegetation
Source: Ekinata (2016).

The overall floristic of the study,
including species of arboreal habit,
shrub, lianas, vines, herbs and
epiphytes identified 62 different morphspecies distributed in 51 genera and 31
families.
Melanopsidium nigrum classified as
Vulnerable (VU), Inga maritima, also
classified as Vulnerable (VU) and
Scutia
arenicola,
classified
as
Endangered (EN).
Measurement of the CAP of an individual of Eugenia
astringens within a parcel in arboreal stratum
Source: Ekinata (2016).

Detail of the marking of a dead tree in a portion of the
shrub stratum. Source: Ekinata (2016).
Source: Ekinata (2016).

Record the data in a plot in the shrub stratum.
Source: Ekinata (2016).

Forest Inventory
Key
Onshore Enterprise Area (36 ha)

Non-flooded tree formation/Restinga
vegetation at medium regeneration
stage (0.78 ha)

Pipeline
Anthropized area (0.38 ha)

Non-flooded open shrub
formation/Clusia formation at medium
regeneration stage (15.72 ha)

Exposed sand area (0.22 ha)

Lagoon Strip (0.17 ha)
Reptant/Beach formation with
clumps - Climax (0.44 ha)

Non-flooded open shrub
formation/Clusia formation at early
regeneration stage (16.80 ha)

Reptant/beach grass formation Climax (1.40 ha)

Terrestrial Fauna
For the diagnosis of terrestrial fauna,
field surveys were carried out between
September and October 2016, as well
as revisions of historical data based on
recent studies carried out in the Port of
Açu and published scientific papers.

In the region of the Açu
Regasification Terminal, dominated by
different restinga formations, there is a
relatively diverse native fauna, with
occurrence of local (endemic) species
and others of wide distribution in
ecosystems of Mata Atlântica and
Restinga, being found some species
threatened with extinction.

 Avifauna
Among the birds, the areas
influenced by the enterprise harbor a
heterogeneous community, composed
of species considered more common,
adapted to human presence and
activities, and by environmentally
demanding species, more sensitive to
changes in natural environments.

Couple of Amazonetta brasiliensis
(pé-vermelho). Credits: Milena
Giorgetti

Sterna hirundinacea (trilha-réisde-bico-vermelho)
Source: CPEA (2016)

Magaceryle torquata (martimpescador-grande). Credit: Milena
Giorgetti

Of the 124 species recorded in the
current campaign in the enterprise
area, there were migratory species,
such as swallows, thirty-reeds and
tortoises, as well as two endangered
species - the sabiá-da-praia and the
trinta-réis-de-bico-vermelho and three
species are endemic to the Atlantic
Rainforest - the picapauzinho-de-testapintada, the teque-teque and the
ferreirinho-relógio.

Formicivora rufa (papa-formiga-vermelho)
Credit: Milena Giorgetti

Tolmomylas flaviventris (bico-chato-amarelo)
Credit: Milena Giorgetti

 Herpetofauna
Most amphibians and reptiles
occurring in the study area are
characteristic of open plant formations,
which is common for restinga areas.
However, less frequent species of frogs
and toads are also part of this
community,
typical
of
forest
environments.

Ameivula littoralis (lagarto-do-rabo-verde)
Source: CPEA (2016).

Among all species with confirmed
occurrence, 16 amphibians and 18
reptiles, the lagarto-do-rabo-verde
(Ameivula
littoralis)
stands
out,
endemic to a narrow strip of restinga in
the state of Rio de Janeiro and
threatened with extinction at the
national level, as well as six endemic
species of the Atlantic Forest.
Oxyrhopus trigeminus (falsa coral)
Source: CPEA (2016).

Boa constrictor (jiboia)
Source: CPEA (2016).

Hemidactylus mabouta (domestic gecko)
Source: CPEA (2016).

Hypsiboas albomarginatus (perereca-verde)
Source: CPEA (2016).

Aparasphenodon Brunoi (perereca-de-capacete). Tropidurus torquatus (calango).
Source: CPEA (2016).
Source: CPEA (2016).

 Mammals
Considering bats, small rodents, marsupials and
larger mammals, there are 35 mammal species
confirmed for the enterprise area and its surroundings.
During the diagnosis of the biotic environment, the
community of terrestrial mammals has been simplified
in a way, since there is the domain of species more
adapted to the alterations and interferences in the
natural habitats, caused by human activities, besides
the absence of more specialized predators, such as
felines, for example.

Didelphis aurita (Gambá-de-orelhas-pretas)
Source: CPEA (2016).

Otter trail in the enterprise ADA.
Source: CPEA (2016).

Lontra longicaudis (otter)
Source: CPEA (2016).

Callithriz penicillata (Saguri-de-tufos-pretos).
Source: CPEA (2016).

Hydrochoerus hydrochaeris (Capybaras).
Source: CPEA (2016).

Sphiggurus villosus (Ouriço-cacheiro)
Source: CPEA (2016).

Philander (Cuica-de-quatro-olhos)
Source: CPEA (2016).

Dasypus novemcinctus (Tatu-galinha)
Source: CPEA (2016).

T. tetradactyla (Tamanduá-mirim).
Source: CPEA (2016).

AQUATIC BIOTA
For the diagnosis of the marine
aquatic biota of the area of influence of
the Açu Regasification Terminal,
preliminary field surveys were made in
October 2016, in addition to the review
of historical data based on recent
studies carried out in the Port of Açu
and published scientific works for the
region.

The following groups were considered:
phytoplankton, zooplankton, benthic
macrofauna
with
unconsolidated
bottom and consolidated background,
benthic megafauna and ichthyofauna.

 PLANKTON

Temora turbinata
Arcatia tonsa

Paracalanus quasimodo

nauplio cirripedia

In the area of marine influence of the
Açu Regasification Terminal 101
species
of
phytoplankton
were
registered, with greater representativity
of diatoms and dinoflagellates. As far
as the abundance of specimens was
concerned,
Phytoflagellates,
Coccolitophyceae
and
diatoms
predominated, being consistent with
the historical data of the region. For
marine zooplankton, 51 species were
diagnosed, with Arthropoda being the
most representative group in terms of
abundance
and
abundance
of
specimens, a pattern consistent with
that described in the literature and
historical data.
The spatial-temporal structure of this
community is strongly affected by the
dynamics of water masses, by trophic
interactions and changes in water
quality, and should be used as
bioindicators
of
environmental
changes.

thalassionema nitzschioides

coscinodiscus

Thalassiosira spp

cylindrotheca closterium

 BENTHIC MACROFAUNA
In relation to the benthic macrofauna of
unconsolidated bottoms diagnosed in the
present survey, 74 species were recorded
distributed in thirteen phyla of benthic
macroinvertebrates. Being understood that
the occurrence of exotic species has not
been recorded. However, a taxon of the
Pseudopolydora genus was detected, which
has four species considered invasive in
Brazil, according to the Report on Exotic
Marine Invasive Species in Brazil. None of
the species diagnosed in the primary and
secondary data are listed in the official
listing of national and state endangered
species.

Goniadidae

Paraonidae

In relation to the encrusting species with a
consolidated background, three of the eleven
taxa
recorded
are
invasive
species
(Tubastraea coccinea (orange cup coral),
Polychaeta
Sabellidae
Branchiomma
luctuosum and Ascidea Styela plicata).

Hippocampus sp.

The demersal megafauna obtained in
historical and secondary data, totals 119
species. Of the listed species, only the lilac
urchin (Lytechinus variegatus) is at some
level of threat, considering lists of species
threatened with extinction. It should be noted
that the lilac urchin was not recorded in the
primary data.
Tubastraea coccinea

Stenorhynchus seticornis

Chalinidae

Mytilidae

 CETACEANS AND CHELONIANS
With the activities developed in the field
and the compilation of recent historical data
of the enterprise area, it is verified the
occurrence of a considerable number of
marine species of great size; whales,
dolphins, sharks, rays and turtles.
When analyzing all these species with
proven occurrence, it can be stated that the
coastal zones between Atafona and Barra
do Furado are important habitats for a
number of endangered species, at the
state, national and global levels.
Among them, the porpoises, gray
porpoises, bottlenose dolphins, humpback
whales and frank whales. There are also
the stingray and the five species of turtles
that occur on the Brazilian coast, with
special emphasis on the leatherback turtle
and the turtlefish that is known to spawn on
the beaches of São João da Barra.

Chelonia mydas (green turtle).
Source: CPEA (2016).

Dermochelys coriacea (tartaruga-de-couro).
Source: CPEA (2016).

Tursiops truncatus (Common bottlenose
dolphin), inside T2.
Source: CPEA (2016).

 FISH
School of mullet inside T2.
Source: CPEA (2016).

The sampling of the fishery of the areas of
influence of the enterprise in the current
campaign resulted in the collection of 27
species of fish.
Two of the 27 species recorded in the
primary data collection, two are categorized in
official lists of endangered species: the bagrebranco Genidens barbus and the spiny
butterfly ray (“raia-manteiga”) Gymnura
altavela. Ten of the species recorded in the
survey are species of fishery interest, landed
in the state of Rio de Janeiro.

Manta birostris (Giant oceanic manta ray).
Source: CPEA (2016).

DIAGNOSTIC OF THE SOCIOECONOMIC ENVIRONMENT
Occupation History
The history of the occupation of
the Northern Region of Rio de
Janeiro State can be divided into two
phases: the first one focused on the
production of sugarcane and the
development of the sugar and
alcohol industry from the mid-17th
century to the end of the 1970s; and
a
second
phase
with
the
development of oil and natural gas
exploration activities, starting in
1974, extracted from the oil reserve
called the Campos Basin.
With the exploitation of the
Campos Basin, the North Region of
Rio de Janeiro State underwent a
socio-spatial
restructuring
and
positive changes in the business
sector, with an increase in the supply
of jobs attracting a mass of workers
(qualified or not), and improvements
in urban infrastructure, in the basic
services (education, health, etc.) and
municipal revenue due to the transfer
of royalties from oil exploration in the
region.
In 2007, new oil and gas reserves
were discovered in the pre-salt layer.
In the same year, the construction of
the Logistics-Industrial Complex of
the Port of Açu began in the city of
São João da Barra, beginning a third
phase of the occupation and
development process of the North
region of Rio de Janeiro State.

Population Dynamics
The study area is in the Northern
Region of Rio de Janeiro State,
located on the north coast of the
state along the border with the state
of Espírito Santo. In 2012, the
Northern Region of Rio de Janeiro
State had 872,278 inhabitants, with a
population density of 89 inhabitants
per km², with 88% of the resident
population living in urban areas.
According to IBGE estimates for
2016, the population of the Area of
Indirect Influence - comprised of the
municipalities of Campos dos
Goytacazes and São João da Barra totals 522,070 inhabitants, of which
487,186 are in the municipality of
Campos dos Goytacazes and 34,884
in São João da Barra.
The territory of the municipality of
São João da Barra (AID) is
subdivided into 6 districts. The
headquarters district is the most
populous, concentrating 29% of the
population. The districts of Atafona,
Grussaí, Pipeiras and Barcelos
concentrate, respectively, 21%, 19%,
17% and 14% of the population of
the municipality. The district of
Cajueiro, which stands out for its
proximity to the Port of Açu, has the
lowest population concentration, less
than 1%.

Life Condition
According to the Municipal Human
Development Index - HDI-M, the study
area showed a trend of increasing the
quality of life of the population, between
1991 and 2010. In that period, Campos
dos Goytacazes went from low level of
development in 1991, 2000, and the
high in 2010.

São João da Barra had a similar
evolution, going from the very low
level of development in 1991,
down in 2000, and average in
2010. The FIRJAN Municipal
Development
Index
IFDM
showed a trend of improvement in
the
development
of
these
municipalities, although small.

Evolution of the HDI in the study area

Rio de Janeiro

Rio de Janeiro Capital

Campos dos
Goytacazes

São João da Barra

Evolution of the Municipal and State Human Development Index
Source: Atlas of Human Development in Brazil - UNDP

Employment and Income
In 2010, the Economically Active
Population (EAP) of the study area
corresponded to 224,212 people.
Approximately 90% of the PEA carried
out some type of work (paid or not). In
2013, the IIA had 108,111 formal jobs:
about 90% in the municipality of
Campos dos Goytacazes. These
vacancies were mainly concentrated in
the sectors of commerce, services and
public administration.

The unemployment rate in the
area of study has oscillated in the
last decades, with the general
trend increasing.
In 2010, approximately 38% of
the population of Campos dos
Goytacazes did not have a source
of continuous income or received
only benefits; in São João da Barra
33% of the population was in this
situation.

In São João da Barra 32% of the
population received up to 1 minimum
wage and 20% received between 1 and
2 minimum wages; while in Campos
dos Goytacazes 27% of the population
received up to 1 minimum wage and
19% received between 1 and 2
minimum wages.
Economic Dynamics
In 2010, Campos dos Goytacazes'
GDP share was 8.6% in the state total,
the same as in 2014, reaching 10.4% in
2012. São João da Barra contributed in
2010 with 1.4 % of state GDP, reaching
1.8% in 2011, but returning 1.2% in
subsequent years.
It is observed the predominance of
the industrial sector in the composition
of GDP, with the services sector being
the second largest share in the
composition of the GDP of the
municipalities of the IIA. Agriculture has
little expression in the composition of
the GVA of municipalities

In
both
municipalities,
sugarcane was the main product.
Fishing is also an important activity
in the IIA, with both sea and
freshwater being used (rivers and
lagoons).
Both municipalities of the IIA
have industrial districts, idealized
by the Industrial Development
Company of the State of Rio de
Janeiro - CODIN. In São João da
Barra, the Industrial District of São
João da Barra - DISJB was
established in an area near the
Açu Port, thus forming the Port of
Açu Logistics and Industrial
Complex - CLIPA.
The participation of the services
sector in the production of GDP in
the municipalities of the IIA is not
so representative, however, in the
generation of formal jobs is
considerable,
especially
in
Campos dos Goytacazes.

São João da Barra - value added Gross

Farming

Industry

Services

Evolution of the Municipal and State Human Development Index
Source: Atlas of Human Development in Brazil - UNDP

Government

Total

 Porto do Açu
Porto do Açu is a logistic project, whose implementation was started by LLX
Logística SA in 2007. The operation started in 2014 and is currently under the
management of Prumo Logística SA The port complex of Porto do Açu covers
an area of 90 km², which is divided into two terminals: T1 and T2. It has 17 km of
pier and up to 23 m deep, with capacity to receive up to 47 vessels
simultaneously.
In an area adjacent to Porto do Açu, CODIN promoted the installation of
DISJB, in order to boost the incentive to industrial development. These areas
together form the CLIPA, where will be installed offshore industries, metalmechanical pole, storage base for liquid bulk, shipyards, petroleum treatment
base, thermoelectric, logistical yard, naval repair terminal, among others.

Public Equipment and Services
Education
In the municipalities of the AII, the
illiteracy rate has been reduced in the
last decades, however, it remains
higher than the state average,
especially in São João da Barra,
which in 2010 had about 10% of its
population in this condition. The
population over 25 years old is
predominantly
uneducated
or
incomplete elementary education,
representing 47% of this population
in Campos dos Goytacazes and 60%
in São João da Barra.

The AII has 814 educational institutions,
90% of which are in Campos dos
Goytacazes.

Educational establishments in Barra do Açu (above) and
Atafona (below).
Source: Own Collection, August 2016

 Health
The general mortality of the
population over the last years has
shown a downward trend in Campos
dos Goytacazes, while in São João
da Barra it has increased. The infant
mortality rate observed a reduction
tendency in both municipalities.

The municipality of Campos dos
Goytacazes stands out for the amount of
equipment directed to the health area,
bringing together 17 hospitals, as well as
offices, specialized clinics, UBS and other
equipment. In São João da Barra there are
39 health facilities.

Rio de Janeiro
North of RJ
Campos dos Goytacazes
São João da Barra

Evolution of the general mortality rate in the study area.
Source: Values calculated based on MS/SVS/CGIAE - Mortality Information System – SIM

Healthcare unit in Barra do Açu.
Source: NOVOA Consultoria Ambiental (2016)

Healthcare unit in Barcelos.
Source: NOVOA Consultoria Ambiental (2016)

 Leisure and Culture
In the municipality of São João da
Barra, tourism and leisure activities
are mainly related to natural
attractions such as beaches and
lagoons.

Some equipment is exclusively dedicated
to tourism, such as the Gastronomic Pole of
Grussaí, located on the edge of the beach,
on Avenida Atlântica.

Grussaí Gastronomic Tourist Center
Source: NOVOA Consultoria Ambiental (2016)

Outdoor gym in Cajueiro.
Source: NOVOA Consultoria Ambiental (2016)

Pier access to Grussaí beach
Source: NOVOA Consultoria Ambiental (2016)

Playground in Pipeiras
Source: NOVOA Consultoria Ambiental (2016)

Soil Use and Occupation
The IIA has a predominantly rural
occupation of fields, pastures and
temporary and perennial crops. Cutting
the territory west-east, lies the bed of the
Paraíba do Sul river, which crosses the
city of Campos dos Goytacazes, located
in a central position in the IIA, and flows
into the sea at the northern boundary of
the municipality of São João da Barra .
In the southern portion of the IIA, next to
the border of the municipality of
Quissamã is the Feia Lagoon, Brazil's
second largest freshwater lagoon.

Other lagoons are in the eastern
range, which are the Açu, Salgada,
Veiga, Iquipari and Grussaí lagoons,
among the sandy cords, in the territory
of the municipality of São João da
Barra.
In the southwest part of the
municipality
of
Campos
dos
Goytacazes, there is a territory of more
preserved vegetation corresponding to
the Desengano State Park. In the
northern part it is possible to observe a
large number of small fragments of
vegetation.

In general, the urban nuclei develop
along the main highways of the region.
The road network is well structured and
branched,
being
responsible
for
connecting Campos dos Goytacazes
with several municipalities in the area. In
São João da Barra, the road network is
not as dense or branched, and the
existing roads are connected only with
the municipality of Campos dos
Goytacazes.

The area where the project will be
implemented is located in the Açu Port
area. The Industrial District of São João
da Barra, near the port, is still not very
busy. Next to the port is the RPPN
Fazenda Caruara, created on the
initiative of the company Prumo
Logística Global, in 2012, in an area of
4 thousand hectares dedicated to the
preservation of the restinga.

Left - Residential occupations in the district Headquarters (at the top), in Atafona (left) and Grussaí (right).
Right - Commercial area next to São João da Barra City Hall (left) and commercial area located on Liberdade
Avenue in the district of Grussaí (right) and "empty" area around the Açu Port and a plaque with the DISJB
perimeter (below).
Source: NOVOA Consultoria Ambiental (2016).

Infrastructure
The IIA road system is composed of
federal, state and municipal roads, the
main ones being the BR-101 and BR356 highways, the latter being the main
access road to the municipality of São
João da Barra. Also noteworthy are the
highways RJ-196 and RJ-240 which are
both responsible for connecting the
municipality of São João da Barra to the
municipality of Campos dos Goytacazes.
The energy supply is carried out by
Ampla Energia e Serviços S.A,
belonging to the Enel Group. The
service of the population by this service
is close to universalization.
The water supply also goes towards
universalization. The water supply
service is developed by Águas do
Paraíba S/A - CAP, in Campos dos
Goytacazes; and in São João da Barra,
by the State Water and Sewage
Company - CEDAE.
The sanitary sewage in Campos dos
Goytacazes is also carried out by Águas
do Paraíba S/A - CAP, but 36% of the
population still uses rudimentary fossa
and 14% septic tank. In São João da
Barra, sewage services are provided by
CEDAE, but 60% of the population still
use the rudimentary cesspit as a means
of eliminating the waste produced
Solid waste collection services are
close to universalization.

Cultural Heritage
In the municipalities of the AII 30
goods of recognized historical value
were identified, however, only 24 are
registered with one of the responsible
bodies.
The municipality of Campos dos
Goytacazes has 22 historic assets, six
of which are registered by the National
Historical and Artistic Heritage Institute
(IPHAN), nine by the State Institute of
Cultural Patrimony (INEPAC) and
seven by the Council for the
Preservation of Municipal Architectural
Heritage (COPPAM). In São João da
Barra there are eight goods of historical
value, one of which is listed by IPHAN,
one registered by INEPAC and six
goods of historic value recognized by
the Municipal Government, but which
do not have any administrative
measures aimed at its preservation.

ENVIRONMENTAL PROGNOSIS
The following are the environmental prognoses of the areas of influence, with and
without the implementation of the project, to allow an evaluation of the environmental
changes that will take place against a future scenario, compatible with the horizon of
its implementation.
The construction of the scenarios considered the diagnoses of the physical, biotic
and socioeconomic means previously presented, as well as the reflections in these
environments and in the development of the region of the implementation of the
envisaged environmental plans and programs.
As parameters of comparison, some attributes considered representative in the
definition of future scenarios were also considered, namely:

 Seawater quality
 Conservation of habitats
 Generation of jobs and income
 Load handling capacity
 Air quality

Future Environmental Scenario Without the Enterprise
The future scenario of the Açu Port
region and the Industrial District of São
João da Barra without the project will be
a constant and continuous development,
given
the
numerous
investments
programmed for the region.
This region of the north coast of Rio
de Janeiro is already undergoing
profound transformations since the
beginning of the implementation of the
Port of Açu Logistics and Industrial
Complex, implying in greater demands
of the performance of the public power
in the conservation and protection of
natural environments of greater fragility
and in the planning of the use and
occupation of the soil in general.
The main justifications for the
implementation
of
the
Açu
Regasification Terminal is the prospect
of increased demand for natural gas in
the Brazilian energy matrix, as well as
the lack of capacity to import other
products derived from oil exploration,
such as LPG, naphtha, gasoline etc.

Regarding
the
importation
of
petroleum products, the implementation
of the terminal will help to reduce the
existing demand for places of
importation of these products, reducing
the risk of the lack of these products in
the national market.
Regarding the environmental quality
of the coastal and terrestrial areas
where the Açu Regasification Terminal
is to be implemented, in the case of
non-implementation, it tends to evolve
as foreseen in the licensing of the colocated enterprises, mainly the DISJB
and the South Terminal licenses, the
which are responsible for the main
structures related to CLIPA.
In this way, the Açu Regasification
Terminal
Non-Implementation
Hypothesis would prevent the use of an
area with port vocation and already
adapted to receive this type of project,
depending on its strategic location and
the expected operational conditions,
stagnating the potential of capacity
increase of natural gas in the region.

Future Environmental Scenario with the enterprise
The future scenario of the Açu Port
region, including the DISJB, with the
project will not differ much from the
scenario without the project, since the
investments and projects foreseen for
the region are of amplitude and scope
significantly
larger
than
the
implementation of Açu Regasification
Terminal.

The implementation of the Açu
Regasification Terminal will integrate
this development process, contributing
to the expansion and strengthening of
the port infrastructure of the northern
coast of the state of Rio de Janeiro, as
well as the supply of local and regional
demands for gas and oil products and
for power generation.

In this way, there will be a constant
and continuous development of the
region, supported by the numerous
planned investments, be it for the
strengthening of the port sector and
associated transport infrastructures, or
for support and support to the activities
related to the projects planned for the
DISJB. Significant changes will be
observed, especially in the urban
environment and regional infrastructure
systems,
with
implications
for
conservation
and
environmental
protection.

Due to the prospect of increasing
demand for natural gas in the Brazilian
energy matrix, it is expressed the need
to implement new LNG (Liquefied
Natural Gas) import and regasification
terminals, such as the structure to be
implemented. The inclusion of LPG and
oil products in this project is also
justified due to the possible consumers
within the Port of Açu, but also to take
advantage of the structure that will
already be implemented for the LNG
movement, being more economically
and environmentally advantageous
than building a terminal only for the
handling of these products.

Comparison between future scenarios
The following table presents a comparative synthesis of the environmental prognoses,
with and without the enterprise, in relation to the parameters previously mentioned.
Parameter

Scenario without the Enterprise

Water and sediment
quality

Maintenance of the current conditions,
if the levels of supervision and control
are maintained.

Conservation of
habitats

The areas of restinga related to the
ADA of the development should
maintain the current conditions,
considering that this area undergoes
several forms of environmental
pressure, including the implementation
of projects already planned.

Conservation of
terrestrial fauna and
aquatic biota

Generation of jobs
and income

Import capacity of
LNG and petroleum
products

Air quality

The terrestrial fauna and aquatic biota
present in the area to be influenced by
the undertaking will maintain the
current or predicted condition in the
licensing of the main structures
implemented or planned

Scenario with the Enterprise

Maintenance of the conditions, if the levels of
supervision and control are maintained.
Generation of thermal boom, which will be
restricted to the vicinity of the area occupied by
the terminal.
A portion of the vegetation will be suppressed,
reducing the restinga area related to the ADA of
the project. However, there are initiatives
regarding the conservation and recovery of
restingas already in progress by PRUMO, which
would cover areas of this venture. In addition, a
portion of APP affected by the implementation of
the project will be duly compensated

The terrestrial fauna present in the ADA will be
impacted by the suppression of vegetation; and
the aquatic biota occurring near the Offshore
Terminal may also be impacted by the
implementation and operation of the planned
structures. However, several initiatives related to
biodiversity conservation are under way, and
others are still foreseen by this study. With the
application of these actions, it is expected that
the maintenance of the current quality of
terrestrial fauna and aquatic biota.

Increase in employment and income
levels due to the new investments
planned for the region and consequent
stimulation of the economy.

Potential increase in employment and income
levels because of the new investments planned
for the region, and consequent stimulation of the
economy.

Insufficiency of adequate structures for
the import of LNG and petroleum
products

Supply of adequate structures for the import of
LNG and petroleum products

The quality of the air will be maintained
with the current condition, or that
predicted with the implantation of the
collocated enterprises

In general, air quality will be maintained with the
current condition, or that predicted with the
implementation of the co-located projects, and
there may be emissions of hydrocarbons
restricted to the vicinity of the project

As can be inferred from the
previous table, the scenarios with
and without the enterprise are very
similar, either in the contribution to
the process of regional development
or in the conservation of the
environment. This is because the
project under analysis is only one
among the various activities and
investments planned for the region,
which are articulated by the regional
development planning headed by the
public power, and which has been
portrayed in the various policies and
land use planning.
Most of the impacts of expected
occurrence with the implementation
and operation of the Terminal are
already comprised of the licensing of
the main structures of the complex,
mainly for the implementation of
DISJB and T2.

The synergistic or cumulative
effects on the natural environment
are thus those that overlap with those
expected for the other projects
planned or implemented, since its
area
of
intervention
already
integrates the areas planned for the
expansion of port, port back area and
industrial port activities.
On
the
other
hand,
the
implantation will have synergic or
cumulative effects on the port's
handling capacity, the capacity to
import gas and oil by-products, and
its consequent stimulation of the
energy generation from a matrix still
little explored in the country.

ENVIRONMENTAL IMPACT
Impact assessment is carried out
by means of a forecast of the direct
and indirect interferences that the
actions related to the planning,
implementation and operation of the
enterprise
produce
in
the
environment,
in
its
physical,
biological and human dimensions.

To support the identification of the
repercussions of activities and
processes on the environment, these
were broken down according to the
phases in which they occur, namely:


Planning: phase in which
preliminary studies of the
technical, economic and
environmental viability of the
project are developed, its
design, studies and surveys
and field, and the first actions
of dissemination;



Implantation: stage of civil
works and other physical
interventions in the area to
be directly affected by the
project, aiming to provide the
necessary conditions for its
operation;



Operation: stage in which the
enterprise starts to operate,
through
the
reception,
regasification, storage and
distribution
of
products,
circulation
of
vessels,
marketing and transportation,
operation of control systems,
etc.

Environmental
Impact
Assessment
Methodology
for
Identification and Evaluation of
Impacts
The concepts of environmental
impact, environmental aspect and
environment, used in this study are in
accordance with those presented in
the Brazilian standard ABNT NBR
ISO 14001, which are:


Environment – surroundings,
including air, water, soil, natural
resources,
flora,
fauna,
population,
and
their
interrelationships.;



Environmental
aspect
–
element of the activities,
products or services of an
organization that can interact
with the environment;



Environmental impact – any
adverse
or
beneficial
environmental change resulting,
in whole or in part, from the
environmental aspects of the
organization.

Criteria for evaluating impacts

Location

Significance

Nature

Origin

Relevance

AII- Area of Indirect
Influence; AID – Area of
Direct Influence; or ADA –
Directly Affected Area.

Low (B), Medium (M) or
High (A), resulting from the
analysis of the relativity of
the impact generated, in view
of the other impacts, of the
current environmental
framework and the prognosis
for the area

Positive (+), when resulting
in improved environmental or
life quality, or negative (-)
when resulting in quality
damage or loss.

Direct (Dir), when it is due to
generating action (1st order)
and indirect (Ind), when it is
the consequence of another
impact or action (2nd or 3rd
order).

Small (P), medium (M) or
large (G), resulting from the
evaluation of its meaning and
its ecological and social
dynamics in relation to the
current dynamics.

Temporality

Duration

Immediate (Im), when it occurs
simultaneously to the activity or process
that generates impact, or Medium/Long
Term (ML), when it manifests beyond
the duration of said activity or process.

Temporary (T), when it occurs in a
clearly defined period, or permanent
(P), when manifested during the useful
life of the enterprise; Cyclic (Ci) when
the effect manifests in determined time
intervals.

Specialization

Localized (L), when spatial coverage is
defined and localized, or Regional
(Reg), when it occurs in a disseminated
form through space, Strategic (E) when
the environmental component affected
has relevant collective or national
interest.

Reversibility

Reversible (R) when it is possible to
adopt measures that reestablish the preexisting environmental condition, or
irreversible (Ir), when the change
cannot be reverted by control or
mitigation actions.

Magnitude

It indicates the intensity of the impact in
the face of a certain environmental
factor or area of occurrence, being
classified qualitatively as Small (P),
medium (M) or large (G)

MAJOR IMPACTS
The identification and analysis of the impacts resulting from the implantation and
operation of the Açu Regasification Terminal pointed out as highly significant impacts
those associated to interferences in the aquatic communities, during the implantation
and operation. These impacts are:
 Increasing
Invasive
Invasive Species:

and

The structures of the pier are
configured as a new consolidated
substrate that can attract fouling
fauna, including invasive species;
such
as
orange
cup
coral
(Tubastraea coccinea), recorded
through the primary surveys carried
out in the areas of influence of the
enterprise, and the golden mussel
(Limnoperna fortunei), which was not
registered in the enterprise area.
The alteration in the physical
configuration of the environment
provides new habitats attracting
sessile organisms associated with
the consolidated structures such as
mussels,
macroalgae
and
hedgehogs, also serving as a feeding
and refuge environment for fauna.
The increase in fouling species
cannot be confused with increased
diversity, since with the change of the
physical habitat of sand to habitats of

Tubastrae coccinea (Orange cup coral)

rigid structures disadvantages and
reduces the diversity of sessile
organisms associated with the bottom
sediment and therefore is considered a
negative impact.
However, the increase in the
availability of refuge and feeding habitat
for local species can be considered a
positive impact.
 Changes in Aquatic Communities
(Offshore):
Several phytoplankton groups, such
as dinoflagellates and phytoflagellates,
as well as some diatomaceous species,
the richest and also important group in
abundance of organisms in the region,
can proliferate, under conditions mainly
determined by an increase in nutrient
concentrations,
increasing
their
biomass in levels that can make them
harmful by the deterioration of the
physical-chemical characteristics of the
water column or by the generation of
toxins, affecting the local biota and
being able to generate economic
losses.

Hippocampus sp (Seahorse)

Mytilidae

The release of seawater slightly
cooler than the local water in the
mixing zone may cause changes in
the thermal stratification of the water
column, changes in gas solubility and
in the physiological behavior pattern
of the species (respiration, for
example). which may limit or
accelerate the growth of organisms
and interfere with reproductive
processes.
In addition, organisms confirmed
to occur in the enterprise area,
especially
cetaceans
and
ichthyofauna, may suffer disruptions
and changes in behavior due to noise
and vibrations in the marine
environment to be generated by the
activities
of
the
terminal
implementation and operation, such
as disorientation of a route, if you
lose your group, stress, change in
the reproductive behavior, change in
the movement pattern, among
others.

Manta birostris (giant oceanic manta ray).
Source: CPEA (2016).

The presence of threatened
species in the area of influence of the
enterprise, which may be more
sensitive to the disturbances, are the
following: the South African whale
Eubalaena
australis
and
the
humpback
whale
Megaptera
novaeangliae, which are migratory,
and the resident dolphins Sotalia
guianensis, the bottlenose dolphin
Tursiops truncatus, the Atlantic
dolphin Stenella frontalis, and the
porpoise
Pontoporia
blainvillei.
Among the fish, the white catfish
Genidens barbus is listed in the
Federal Endangered Species List
(EN - Endangered) and the Gymnura
Altavela Butter Streak is categorized
as "Critically Endangered" (CR Critically endangered).

Chelonia mydas (green turtle)
Source: CPEA (2016).

Interference in the road system and traffic was also considered of high
significance, even if the main form of transport of LNG is by sea or by pipeline,
the transport of LPG and by-products should be done by trucks with an
estimated flow of 48 trucks/day.
This impact is more significant due to its cumulative effect with the other
projects that will be implemented in the region, being essential the
implementation of the Logistics Corridor of the Industrial District of São João da
Barra - DISJB, which will divert traffic from CLIPA directly to BR-101, relieving
traffic on BR-356 and RJ-240 highways.

POSITIVE IMPACTS

 Expansion in the supply of jobs
and income:

 Guaranteed supply of power
generation inputs:

Even if the enterprise mobilizes a
relatively small contingent of labor, it
will positively contribute to the supply
of job opportunities and income
generation, directly and indirectly,
benefiting the population. As the
region is in continuous process of
installation of new enterprises, the
local workforce can be reused in the
various work fronts that will be
presented during the implementation
process, promoting a movement of
employees who, over time, will be
trained in progressive form.

The guarantee of the supply of
inputs for the generation of energy
will favor the development of the
Industrial Logistics Complex of the
Port of Açu, attracting new ventures
for the region. As is well known,
energy supply is one of the
constraints to the implementation of
industrial activities, which will now be
guaranteed by the operation of the
Regasification Terminal, which will
have as its main client the UTE Novo
Mundo, which will supply the entire
CLIPA. This will be an important
factor in stimulating the development
of the region.

 Increased security in the supply of inputs to the local and regional
market:
Likewise, not only the supply of inputs for the generation of energy, the
operation of the Açu Regasification Terminal will increase the conditions of
distribution of inputs to the local and regional market, with greater fluidity and
efficiency.

 Increased tax collection:

 Stimulation of economy:

The installation of the Açu
Regasification Terminal will directly
imply the collection of taxes, with
direct benefits to the capacity of
investment and maintenance of
services
by
the
municipal
administration.

The increase in the level of income
in the region, coupled with the
demand for activities to support the
works
(lodging,
food,
leisure,
commerce and local services), will
lead to the development or
expansion of existing businesses in
the region, with positive effects in the
stimulation
of
economy.
The
incidence of several other activities in
the region, whether of implantation or
operation,
will
cumulatively
strengthen the development of
economic activities in the medium
term, with positive effects on the local
economy.

Indirectly, the stimulation of the
economy
associated
with
the
development and expansion of
economic activities to support the
enterprise, will also allow an increase
of the collection to the municipality,
increasing its capacity of action.

OTHER IMPACTS
 Physical Environment
Change in Air Quality
Impact Assessment: In the implementation phase, this impact will be restricted to
the ADA, being of a negative nature and of direct and immediate occurrence to the
activities and processes related to the works; is regional because it suffers the action
of the winds and can be carried to other areas, reversible by the adoption of measures
of control and temporary, because when the works cease, there will be no emissions
of particulate material to the atmosphere. During the works, it will be an impact of
small magnitude, small relevance and low significance.
In the phase of operation, the impact may occur in the area covered by the IDA,
because in this case we are talking about gases that have a greater dispersion than
the dust of works; is of a negative nature, caused directly by the operational activities,
regional because it is carried by the wind to other areas; its occurrence is immediate to
the actions of the activities and processes that generate this impact; is reversible and
temporary, because if the terminal terminates its operations, the impact will cease to
exist. When the enterprise is analyzed separately, it will be an impact of small
magnitude, small relevance and low significance, since none of the standards
established by Brazilian legislation is exceeded.
Triggering Erosive Processes
Impact Assessment: This impact may occur in the ADA, has a negative nature,
due to potential environmental damage; being its direct origin, being directly related to
the implementation of the enterprise. Its duration is temporary, as the impact will
cease with the end of activities. The temporality is immediate, since the impact has the
potential to occur as soon as the works of installation of the Regasification Terminal
are started. Spatialization is localized because it is possible to clearly indicate where
the impact will occur. It is a reversible impact because it is possible to take measures
that maintain environmental conditions close to those pre-existing. Due to its nature
and potential limited scope, it is characterized as an impact of small magnitude and
small relevance. It is still considered of low significance due to its restricted scope,
relatively simple management and degree of reversibility.

 Physical Environment
Change in the Quality of the Soil
Impact Assessment: This impact may occur in the ADA. It is of a negative nature,
given the loss in the environmental quality of the soil. It has direct origin, since it is
directly related to the activities developed in the area. Its duration is permanent, as the
loss of soil quality will remain even when the operation of the Terminal has ceased. In
terms of temporality it is classified as immediate, since it will occur as soon as the
process that generates the impact develops. Spatialization is classified as localized
because it is possible to spatially delimit any contamination. It is a reversible impact
because it is possible to recover the soil through corrective measures. The magnitude
is classified as small, and is also characterized as of small relevance, due to the
restricted area potentially impacted. The impact is also classified as of low significance
due to its small coverage, low interaction with other environmental factors related to
the work and degree of reversibility.
Change in the Quality of Marine Surface Waters
Impact Assessment: This impact may occur in the AID/IIA, considering all the
environmental aspects that may be influenced by it. It is an impact of a negative
nature; of direct origin. Although for some activities the impact has a temporary
duration, especially those related to the implantation phase (earthworks, civil works,
etc.), in general it should be considered permanent, considering mainly the activities
related to the operation, such as, the discharge of effluents and launching of cold
water (thermal boom). Its occurrence is immediate to the actions developed in the
works and regional spatialization. The impact is reversible, with discontinuation of
activities.
Considering the extent to which the boom can reach in certain situations, as well as
the volumes of cooled water to be launched, in addition to other activities with potential
to change the quality of surface water, such as the discharge of effluents during the
implantation and operation, and increase of turbidity mainly in the implantation phase,
the magnitude, relevance and significance were considered averages.
Change in Groundwater Quality
Impact Assessment: This impact may occur in the ADA. It has a negative nature
due to the loss of environmental quality due to the impact; direct origin, because it is
directly linked to generating activities; duration, since it is restricted to the deployment
stage. being possible to measure its duration; medium or long term, since this impact
may occur sometime after the execution of the generating activities; localized
spatialization, because it is possible to spatially delimit any contamination; because it
is possible to take measures that restore the pre-existing environmental framework; of
small magnitude and relevance due to its limited spatial coverage (restricted to the
ADA); and low significance due to relatively simple management and degree of
reversibility.

 Biotic Environment
Loss of Plant Cover and Interference in APP
Impact Assessment: This impact covers the ADA. It has a negative nature, as it
corresponds to the loss of native vegetation, the soil seed bank and interventions in APP; is
of direct origin, due to the cut of the vegetal individuals and removal of the superficial layer
of the soil; its duration is permanent due to the impossibility of recovering the structure of the
ecosystems removed and the original characteristics of the communities. It is immediate,
since it will occur during the activities of suppression and implantation of the terminal, being
also located (directly reaches the ADA). It is irreversible in the terminal, in the easement
range of the pipe-rack of the pipelines and in the place of implantation of the bases of
support of the pipe-rack, since the occupation and use of the areas by these structures will
not allow the regeneration of the ecosystem. However, because the pipe-rack is a
suspended structure, supported in its bases, the vegetation can regenerate below the same,
being the loss of vegetal cover reversible in these places.
Impact magnitude was considered average. Its relevance is average for the ecological
importance of Restinga in the state of Rio de Janeiro and for its representativeness for the
conservation of biodiversity. Finally, considering that the Açu Port area is destined for the
development of port, logistics and power generation activities, the impact in question has
medium significance.
Interference in Priority Areas for Conservation
Impact Assessment: This impact covers the ADA and AID. In the case of the ADA is
negative, of direct origin, permanent, immediate. Its spatialization is localized, and is
characterized as irreversible. In the case of AID, it is negative, of an indirect, permanent,
immediate origin. Its spatialization is regional and irreversible. In both ADA and AID, this
impact is of medium magnitude due to the size of the intervention area (36ha), of medium
relevance, considering the ecological importance of the impacted ecosystems and the
relevance they would have for conservation, and thus of average significance.
Interference on Earth Fauna
Impact Assessment: This impact may occur in the area covered by the ADA, where
vegetation suppression will occur; of a negative nature, since it is the loss of individuals of
the fauna; direct; permanent; located; its occurrence is immediate to the actions developed
in the works; is irreversible; (35.91ha), of medium importance, considering the occurrence of
endemic and endangered species in the ADA and AID, since they can move to the ADA,
and considering also the presence of similar environments in the IDA that will provide
shelter and resources for the scavenged specimens, thus being of medium significance.

 Biotic Environment
Photopollution
Impact Assessment: This impact may occur in the ADA, as it extends over a
strip of beach where spawning may occur. It is an impact of a negative, direct and
permanent nature during both deployment and operation phases. The impact is
localized and its occurrence is immediate to the actions developed in the works and
the operation; is reversible; of small magnitude, to be in a small strip of sand and
considering the mitigating actions of photopollution control in compliance with the
recommendations that will be established by TAMAR, of great relevance because it
is an impact on the reproduction of endangered species and, therefore, mean
significance.

 Socioeconomic Environment
Decrease in workplaces
Impact Assessment: The reduction of employment and income levels in the region,
due to the demobilization of the labor force in the deployment phase, is a negative impact,
directly and immediately associated to the completion of construction and assembly
activities. This is a permanent but reversible impact by adopting measures to replace the
labor force in other opportunities compatible with its qualification. It is an impact of small
magnitude and medium relevance, considering the context where it is inserted, its
significance is average.
Increase in the circulation of vessels
Impact Assessment: The impact on increased circulation of vessels is a negative
impact as it adversely affects environmental conditions; of direct and immediate
occurrence in relation to the activities of the enterprise. In the deployment phase is
temporary, while in the phase of operation is permanent. It is an impact of small
magnitude and relevance and its significance is low in the context of the vessel movement
of the South Terminal of the Port of Açu.

ENVIRONMENTAL
PROGRAMS

MEASURES

AND

There are several measures that aim to increase the viability of an enterprise
in relation to the legal requirements and wishes of the community, so that its
implementation and operation, while implying changes in the environment, are
the most appropriate with environmental preservation compatible with
sustainable development.
According to the characteristics of the identified impacts and the phase of
occurrence, the Environmental Programs are distinguished, in character, in the
following types:
 Compensatory – are intended for
 Control and Prevention –
include actions aimed at the
environmental impacts evaluated as
prevention
and
control
of
negative, but for which there is no
environmental impacts assessed
way to inhibit their occurrence
as negative, but subject to
(irreversible). In view of the loss of
intervention, and can be avoided,
resources and ecological, social,
reduced or controlled. In general,
material, immaterial and urban
they must be implemented before
values, the indicated measures are
the action that deflagrates the
environmental impact occurs;
intended to improve other significant
 Corrective – negative impacts
elements,
with
the
aim
of
that were reversible, such as
compensating the environmental
actions to restore and restore
reality of the area;
existing environmental conditions
prior to interventions;
 Monitoring – includes measures to
monitor and record the occurrence
and intensity of impacts and the
status of affected environmental
components
to
assess
the
effectiveness of the proposed EIA
control and prevention measures and
to provide timely corrective actions.

The following is a summary of the Mitigation, Compensatory Measures and Environmental
Programs to be implemented during the phases of the enterprise. These programs constitute
commitments of the entrepreneur to adapt the activities of the enterprise to the potentialities
and fragilities of the environmental components, always having responsibility for its
implementation and, if necessary, its articulation with other possible agents to formalize the
partnership instruments or transfer of assignments.

Implementation Phase

Impacts

Expansion of the offer of
employment and income

Attraction of population

Loss of Existing vegetation
and Interference in APP

Interference in Priority Areas
for Conservation

Mitigating Measures

Workforce training, targeted at the
local population, to ensure better job
opportunities, both in
implementation phase and operation.

Measures of social communication,
aimed mainly at publicizing the real
work opportunities offered by the
enterprise

Monitoring, directing and controlling
plant suppression activity to avoid
interference in unauthorized areas;
redemption of flora.

Control of plant suppression activity
to avoid interference in unauthorized
areas, rescue of flora and fauna.

Impacts

Pressure on public
equipment and services

Changes in the form of
occupation and use of the
soil

Interference on Terrestrial
Fauna

Triggering erosive
processes

Mitigating Measures

Offer of healthcare services
to the workforce and support
to municipal administration

Social communication
measures aimed at avoiding
population influxes for the
region, attracted by false
expectations of employment
and income.

Measures to control plant
suppression by performing
the rescue and scaring of
existing fauna; solid waste
management measures;
environmental education
actions; measures of traffic
control, signaling.

Orderly planning of surface
cleaning and removal
activities and earthmoving
services (cutting, landfilling
and compaction), and if
possible avoiding rainy
periods and using
techniques that avoid wind
trawling.

Implementation Phase

Impacts

Change in air quality

Change in soil quality

Change in the quality of
surface water

Interference in road system
and traffic

Mitigating Measures

The emissions of dust and
particulates during the works will be
contained by the humidification of
the access roads of the vehicles and
machines used in the activities of
implantation of the enterprise, as
well as by means of the maintenance
and monitoring of the equipment and
vehicles.

Solid waste management, actions to
recover soil quality and
environmental education;
Management, disposal and proper
treatment of effluents; and
environmental education actions

Control of effluents and waste from
construction; Effluent management;
actions to recover water quality;
Establishment of guidelines and
check-list for vehicle and machinery
inspection; implantation of water and
oil separation systems; ;
Implantation and maintenance of
temporary drainage; erosive process
control.

Measures of traffic signaling and
control in access roads, in
partnership with the public authority
responsible for the operation of
access roads, with emphasis on the
local routes of CLIPA, under the
responsibility of the Municipality of
São João da Barra., Educational
actions environmental

Impacts

Change in groundwater
quality

Changes in aquatic
communities (offshore)

Increase in the traffic of
vessels

Photopollution

Mitigating Measures

Implantation of drainage
systems, separation of water
and oil, containment barriers,
equipment maintenance and
water quality recovery
actions; environmental
education actions;

Management of effluents and
solid waste, adoption of
noise and vibration control
measures; establishment of
guidelines and checklist for
pre-inspection of vessels.

Signaling of the navigation
channels and meeting the
standards of the navy,
besides social
communication actions for
information on the flows
associated to the terminal
and care to be observed in
the navigation in the region.

Control of traffic mainly at
night, to avoid the
occurrence of artificial light
on the beach, in addition to
other photopollution
mitigation actions in order to
meet the requirements
demanded by TAMAR.

Implementation Phase

Impacts

Expansion of the offer of
employment and income

Change in the quality of
surface water

Mitigating Measures

Workforce training, targeted at the
local population, to ensure better job
opportunities, both in
implementation phase and in
operation.

Establishment of guidelines and
checklist for the inspection of
vessels; Management of solid waste,
Management, transport and proper
treatment of effluents;

Impacts

Changes in aquatic
communities (offshore)

Increase in the traffic of
vessels

Change in soil quality
Increase in encrusting and
invasive species

Change in air quality

Interference on Terrestrial
Fauna

Adoption of measures to control
invasive organisms.

During the operation, fugitive
emissions from LNG storage tanks
will be contained using gas return
systems, sending fugitive emissions
back to the tanks.

Actions of education and
environmental awareness. Control of
traffic mainly at night, education
actions and environmental
awareness. Adoption of noise and
vibration control measures,
educational actions and
environmental awareness. Solid
waste management.

Interference in road
system and traffic

Photopollution

Mitigating Measures

Establishment of guidelines
and checklist for the
inspection of vessels;
Adoption of noise and
vibration control measures,
effluent and solid waste
management.

Signaling of the navigation
channels and meeting the
standards of the navy,
besides social
communication actions for
information on the flows
associated to the terminal

Waste management
solids, actions to recover soil
quality and environmental
education

Measures of traffic signaling
and control in access roads,
in partnership with the public
authority responsible for the
operation of access roads,
with emphasis on the local
routes of CLIPA, under the
responsibility of the
Municipality of São João da
Barra., Educational actions
environmental.

Control of traffic mainly at
night, in order to avoid the
occurrence of artificial light
on the beach, in addition to
other photopollution
mitigation actions in order to
meet the requirements
demanded by TAMAR.

Environmental Programs

Purposes

Work Management Program

This is a monitoring Program, which checks how the works are being carried out, and
enforcing measures to improve the procedures and minimize or prevent the occurrence of
environmental impacts related to the activities of the implantation.

Air Quality Monitoring Program

This program has the objective of monitoring and identifying possible impacts on air
quality during the construction and operation of the project, quantitatively assessing its
influence on neighboring communities.

Surface Water Quality Monitoring Program

This program aims at the periodic evaluation of the physical and chemical
characteristics of the waters in the areas of influence of the enterprise, in view of the
possible impacts resulting from its implementation and operation.

Groundwater Quality Monitoring Program

The objective of this program is to present the guidelines to be followed to ensure that
the activities carried out during the works and operation of the Terminal do not result in
the degradation of the quality of groundwater resources.

Plant Suppression Monitoring Program
and rescue of fauna and flora

Terrestrial Wildlife Monitoring Program

Marine Biota Monitoring Program

The main objective of this program is to monitor and guide the activities related to the
suppression of vegetation in relation to the execution of the cut in an adequate and safe
manner, avoiding any interference outside the ADA; to the direction of the suppression, in
order to facilitate the development of the activities of rescue of flora and fauna; and the
correct sorting of the vegetal material generated, aiming to mitigate and/or control the
direct and indirect impacts of the activity and its effects on the environmental components
involved in the activity.

This program aims to monitor possible effects arising from the impacts of the
implementation and operation of the Açu Port Regasification Terminal on terrestrial
communities. The monitoring of parameters and ecological descriptors of these
communities as richness, abundance, frequency of occurrence and diversity, should
provide elements that allow the identification and occurrence of these impacts on the
terrestrial fauna, allowing the elaboration of strategies aimed at the mitigation and
compensation of these.

This program aims to monitor possible effects arising from the impacts arising from
the implementation and operation of the Açu Port Regasification Terminal on aquatic
communities. The monitoring of parameters and ecological descriptors of these
communities should provide elements to identify the occurrence and dimension of these
impacts on the aquatic biota, allowing the elaboration of strategies aimed at the mitigation
and compensation of these.

Environmental Programs

Cetaceans and Chelonians Monitoring
Program

Purposes

The main objective of this program is to monitor the structure and composition of the
cetaceans and chelonians to follow the natural changes and possible impacts arising from
the implementation and operation activities of the enterprise.

Social Communication Program

The main objective of the Social Communication Program is to establish
communication strategies and actions that enable a dialogue between the entrepreneur
and the population to be able to provide up-to-date, clear and qualified information about
the enterprise.
In addition, the general objective of this program is to create a continuous
communication channel between Açu Port and society, especially the population of the
municipality of São João da Barra.

Environmental Education Program

The general objective of this program is to promote and stimulate the environmental
awareness of those involved in the installation and operation of Porto do Açu
Regasification Terminal and the Area of Direct Influence.

Workforce Training Program

The Local Workforce Training Program aims to identify and qualify local people to hire
local labor in the phases of implementation and operation of the enterprise, to promote
their insertion in the labor market, the impact of migration and the pressure on the
respective infrastructure.

Road System Control and Improvement
Program

The Program for Control and Improvements in the Road System will have the same
objectives related to the Traffic Control and Improvement Program already in place at
Porto do Açu.

Noise Monitoring Program

This program has the objective of monitoring the noise levels emitted during the
construction of the project, quantitatively evaluating its influence in the neighboring
communities.

CONCLUSION
The project object of this
environmental impact study, called
Açu Regasification Terminal, will be
implemented within the Açu Port,
which is in the municipality of São
João da Barra, State of Rio de
Janeiro. More specifically, the
enterprise will be in the 5th District of
the Municipality of São João da
Barra, within the limits of the
Macrozone
of
Economic
Development in accordance with the
Municipal Master Plan of São João
da Barra (Law 357/2015) and its
Macrozoning Law (Law 358/2015).
The area of the future venture is
geographically inserted in the Special
Sector of the Port of Açu (SEPA).
Access to the project will take
place
through
a
consolidated
infrastructure for the Açu Port and
the DISJB, and can be done by the
federal highways BR-101 and BR356 and by the state highway RJ240, already in São João da Barra,
until the entrance of Porto do Açu.

The project consists of the
implementation of an LNG terminal made up of offshore and LNG plants
(onshore). The LNG Terminal will be
deployed at Terminal 2 (T2), the
offshore part of which will be located
at North Breakwater (two mooring
berths) where a new mooring pier,
called LNG PIER, will be built. In the
onshore area, the LNG Plant will be
implemented. The offshore and
onshore areas will be interconnected
through pipelines for the transfer of
products.
The Açu Regasification Terminal,
object of this licensing study, was
designed to carry out activities of
receiving, storing, regasification and
dispatching of Natural Gas, using
offshore and onshore infrastructures,
as well as receiving and dispatching
petroleum products.

The enterprise will be constituted
of infrastructure capable of carrying
out the following activities:
 Unloading (from ships), storage
and regasification of LNG
(Liquefied Natural Gas);
 Offloading and transfer of LPG
(Liquefied Petroleum Gas) from
ships, to tank trucks;
 Unloading of by-products from
ships, loading tank trucks and
offloading to other vessels.
Regarding the LNG Importation
and Regasification activities, the
undertaking will be constituted of
offshore and onshore infrastructure
capable of carrying out the following
activities:
 FSRU (Offshore Terminal)
LNG loading for the FSRU through
ship-to-ship
or
side-by-side
configuration, with carrier vessels
called "carriers" (LNGC), LNG
regasification and offloading of GN
from FSRU vessels, as well as
distribution of natural gas through
pipelines.
The LNG transposition between
LNGC and FSRU will be done by
side-by-side configuration (in South
Pier) or ship-to-ship (North Pier).

 FSU (Offshore
Onshore Terminal

Terminal)

+

Loading of LNG for FSU (floating
storage unit) through ship-to-ship or
side-by-side
configuration
with
carriers (cryogenic conditions). In this
case, the LNG will be discharged
from the FSU vessels and the
regasification will be carried out in
onshore installations, with the natural
gas being delivered by pipelines;
LNG offloading between LNGC
and FSU will be done by side-by-side
and ship-to-ship configuration (in
South Pier) or ship-to-ship (North
Pier).
 Onshore Terminal:
It is also possible to stock and
regasify
LNG
using
only
infrastructures in the Onshore
Terminal. In this case, the LNG
carrier will dock in the special berth
for this purpose, being discharged
through cryogenic LNG unloading
arms to the Onshore Terminal via
cryogenic pipelines. LNG transformer
equipment must be cryogenic to
maintain low LNG temperatures.

As demonstrated in the present
Environmental Impact Study, the
proposed implementation of the
project and the environmental control
and protection measures allow to
guarantee the adequate development
of the port and backyard activities
intended in compatibility with the
conservation
and
environmental
protection of the region.
The main conclusions obtained in
this
EIA
indicate
that
the
consequences of its implementation
and operation should not significantly
affect the environment in which the
enterprise is inserted, promoting the
expansion of port, back-office and
industrial activity in a planned and
environmentally sustainable way. In
this way, the identified negative
impacts, although relevant, are
overcome by enabling the activity in
appropriate
environmental
conditions, reinforcing the region's
port vocation and consolidating land
use to foster the sustainable
development of the region.

During the implementation phase,
the expected effects are those typical
of works, and must be controlled
through the guidelines proposed in
the environmental control program of
the works, notably with regard to the
implantation of the site, solid waste
management,
water
resources
protection, control of atmospheric
and
noise
emissions
and
geotechnical control.
Regarding
the
physical
environment, the expected impacts
are mainly associated with the effects
of the implementation of civil works,
since no dredging will be carried out
to implement the project. The design
of the project should not significantly
affect the local hydrodynamics, since
the area foreseen for occupation
already has its physical structure
implanted. The monitoring programs
shall ensure the maintenance of the
environmental quality of the area of
direct
influence
of
the
Açu
Regasification Terminal.

In
relation
to
the
biotic
environment, the expected changes
are concentrated in the suppression
of vegetation, corresponding to about
35.91 ha of restinga. Therefore, there
will be a reduction of habitats for
some species of terrestrial fauna. As
measures to control the suppression
of vegetation will be implemented
programs of rescue and monitoring of
terrestrial fauna, recovery of flora,
destination and use of biomass.
Compensation programs, as well as
the preservation of remnants and
protection of adjacent areas, are
provided as compensation for
vegetation
suppression
and
interference in PPAs. Various control
and monitoring measures will be
developed to deepen knowledge of
the protected environment, such as
the monitoring programs of the flora,
as well as the monitoring of terrestrial
and aquatic fauna.
As
for
the
socioeconomic
environment, the implementation of
the enterprise will contribute to the
expansion of the job offer and
income generation, both in the
implementation phase and in the
operation phase, with repercussions
on the dynamism of the local and
regional economy. To maximize
these effects, we propose a program
to
support
socioeconomic
development, in which we intend to
encourage
the
use
of
the
opportunities created for the local
market, in the supply of materials,
products and services.

The operation of the terminal will
contribute to an increase in tax
collection due to the significant
increase in cargo handling capacity.
As a general conclusion of this
EIA,
considering
the
impact
assessment conducted, it can be
affirmed that potential negative
impacts of greater magnitude,
considering the components of the
physical and biotic means, will occur
in the implementation phase. In the
operating phase, the potential
negative impacts are outweighed by
the positive impacts on the region's
economy and development.
Finally, it can be concluded, based
on the analyzes developed within the
scope of the present Environmental
Impact Study, that the enterprise is
environmentally viable considering
the
environmental
and
social
conditions of the areas directly or
indirectly related to the enterprise
and the environmental impact to be
generated, on the physical, biotic and
socioeconomic levels, provided that
the measures defined in the
environmental programs established
in this study are implemented.
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