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INTRODUCTION

This Environmental Impact Report (RIMA)
presents a summary of the main
information and conclusions of the
Environmental Impact Study (EIA) of the
Novo Tempo Thermoelectric Power Plant
(UTE), planned to be implemented in the
municipality of São João da Barra, in the
north of the state of Rio de Janeiro within
the Açu Logistics and Industrial Complex
(CLIPA).

on E-07/002.00212/2015. INEA issued the
Technical Instruction (IT) DILAM/CEAM
no. 11/2015 for the preparation and
presentation of the EIA/Rima of UTE
Novo Tempo. The Technical Instruction
presents the procedures of the licensing
process in the environmental body and
technical guidelines for the preparation of
the studies.

The project is made up of a thermoelectric
plant powered by natural gas and its
extramural structures (gas pipeline, sea
water
adductor
and
collection,
transmission line and effluent emissary).

The
environmental
studies
were
developed by a multidisciplinary team
formed by coordinators and consultants
from Tetra Tech, and also had the
collaboration of public, technical and
scientific institutions of the State of Rio de
Janeiro, which contributed with the
provision of information and support
during the process elaboration of the
EIA/Rima.

This report is a fundamental part of the
environmental licensing process, which
for this project began with the protocol of
the application for Preliminary License
(LP) for the enterprise, done at INEA on
08/01/2015, creating the Environmental
Licensing Process
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WHAT IS THE EIA/RIMA?

For the installation of enterprises that may
generate significant impacts on the environment
and the population, such as industries, mining,
dams, power plants, among others, the Brazilian
Federal Legislation, through resolutions of the
National Council of the Environment (Conama)
no. 01/86 and no. 237/97, requires the
elaboration of the Environmental Impact Study,
called EIA, and its respective Environmental
Impact Report, Rima.
The EIA is a technical instrument that brings
together studies of various specialties, which
are called diagnostics, covering the Physical
(soils, water, air), Biotic (flora and fauna) and
Socioeconomic (population, income, economy)
systems and provide the basis for the
identification of the consequences of the
implementation of a project on the natural
environment
and
the
community.
The
Environmental Impact Report (RIMA) is a
document that reflects the conclusions of the
EIA and should be presented in an objective
and adequate way for its comprehension by the
population in general. Together, these two
documents will compose the EIA/Rima of UTE
Novo Tempo, an indispensable instrument for
the environmental licensing of an enterprise of
this size.
Based on this information, the environmental
licenses for the enterprise may be issued. The
name of this process is Environmental
Licensing. The environmental licenses in Brazil
are: the Preliminary License (LP), which
authorizes the continuity of the feasibility studies
of a certain enterprise, in a certain place; the
Installation License (LI), which authorizes the
start of the installation works and the
Operational License (LO), which authorizes the
operation of the enterprise.

These environmental studies are then
carried out so that the State, through its
competent environmental agency, the State
Environmental Institute (Inea), and other
interested parties, such as the local population
for example, can evaluate and discuss the
feasibility of the project UTE Novo Tempo and
know the main changes, positive and negative,
that it can cause in the environment, society
and economy of the region, as well as the way
that the company responsible for the project will
control or compensate for negative changes
and enhance positive changes.
In general, the EIA is prepared considering
the following main steps:
1 - Detailed description of the implementation

and operation of the enterprise, highlighting
activities that may cause environmental
impacts;
2 - Diagnosis of the environmental, social,

cultural and economic conditions found in the
region that could be affected by the project;
3 - Evaluation of the changes that may occur

in the environment during the implementation
and operation of the project. These changes are
called environmental impacts;
4

-

From

the

identification

of

these

environmental impacts, actions are proposed in
the form of programs and measures to eliminate
or reduce negative changes and increase the
effect of the benefits arising from the enterprise.
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These
actions,
measures
and
programs are the responsibility of the
entrepreneur, in this case the GNA, and
supervised
by
the
competent
environmental bodies, in this case Inea.
After the evaluation and approval of the
EIA by the environmental body, the
Preliminary License (LP) is issued, always
remembering that this LP does not
authorize the
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start of enterprise implementation, but
states that the project is feasible from the
environmental point of view, including the
choice of its location. It is important to
emphasize that this LP is the first step for
the entrepreneur to incorporate the
suggestions and complaints of the
population directly involved.

WHO IS THE ENTREPRENEUR?

GNA is a company formed by Prumo
Logística S.A. and Porto do Açu Operações
S.A., and its objective is the purchase and sale
of liquefied natural gas (LNG) or from offshore
production; processing and treatment of natural
gas; and generation, transmission and
commercialization of electric energy.
Prumo, the parent company of GNA, is a
Brazilian company that operates in the
infrastructure and logistics sector. It is currently
building and developing the enterprises
complex Porto do Açu, located in São João da
Barra, in the north of the state of Rio de
Janeiro.
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KNOWING THE ENTERPRISES

The UTE Novo Tempo will be an
industrial plant totally dedicated to the
generation of electric energy from the
burning of Natural Gas (1), with the
purpose of supplying the national energy
market, through the National Integrated
System (SIN) of electricity, connecting to
this system by transmission lines to the
substation Campos dos Goytacazes/RJ.
For the full operation of
the
thermoelectric
plant,
the
so-called
Extramural Structures will also be
implemented, used to receive gas (Gas
Pipeline), water (Adductor), discharge of
industrial effluent (Submarine Emissary)
and transmission of energy (Transmission
Line) of each generator unit of UTE Novo
Tempo.
The thermoelectric plant and its
complementary structures are planned to
be implanted in an area of approximately
75 hectares, owned by Prumo and fully
inserted in the Macrozone for Economic
Development (MDE), more specifically
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in the Special Section of Porto do Açu
(Sepa), according to the terms of the
Master Plan of São João da Barra
(Municipal Law no. 357/15), being also
located in the urban perimeter, according
to the Law of Urban Perimeters of São
João da Barra (Municipal Law No. 358/15).
The accesses to the enterprises will be
provided by the road system and
infrastructure already in place in Zipa,
while the external accesses will be given
mainly by BR 356 and RJ 240, Zipa's main
link with the municipalities of Campos dos
Goytacazes/RJ and São João da Barra/RJ.
The UTE Novo Tempo will be composed
of two identical electric power generating
units, called UTE-1 and UTE-2, which
together will be able to generate 3,100 MW
of energy, which is necessary to supply a
city of more than 600 thousand inhabitants
or approximately twenty municipalities like
São João da Barra/RJ.

In addition to the generating units of the UTE
Novo Tempo, other parts of the project are: the
Gas Pipeline, responsible for bringing natural
gas to each of the generating units; the
Adductor, responsible for capturing and carrying
sea water; the Submarine Emissary for the
disposal of industrial and sanitary effluents, and
the Transmission Line (LT), which will transport
the electric power generated at the UTE Novo
Tempo to the Açu Substation, currently being
implemented at Zipa.

(1) Natural gas is a gaseous fuel
composed of light hydrocarbons and is
considered clean and environmentally friendly
because of its high purity. It also has
economic advantages due to its efficiency and
safety in relation to other types of fuels.
Natural gas has characteristics suitable for
use as fuel in industrial, commercial and
residential installations and as a raw material
in chemical, steel and fertilizer industries.

The configuration chosen for the UTE Novo
Tempo uses two power generating units of the
type combined cycle (2), each of which (UTE-1
and UTE-2) will be composed of 3 gas turbines
with a generator, 3 boilers of heat recovery and
1 steam turbine with generator, with a total
generation capacity of 1,550 MW. The
Combined Cycle option, in which gas and
steam turbines are associated, contributes to
increased efficiency in power generation and
provides the production of electricity at reduced
costs.

(2) Combined Cycle: Combined cycle type
plants use associated gas and steam turbines
in a single industrial plant, both of which
generate electricity from the same fuel
burning. In order to do that, the heat in the
gases leaving the gas turbines is recovered,
producing the necessary steam to drive the
steam turbine.
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The plant will operate using natural gas as
raw material, conducted from the LNG
Terminal at Porto do Açu licensed for UTE-1
and UTE-2. It will be transported to UTE 1
and 2 through dedicated gas pipelines, about
2.5 km long and capable of delivering up to
6.5 million cubic meters of gas per day each.
The energy generated in the UTE Novo
Tempo will be transmitted by two dedicated
transmission lines, each with 3.5 km long and
345 kV voltage up to the Açu substation, from
where it will be connected to the Campos dos
Goytacazes substation and from there to the
National Interconnected System (SIN).

Transmission Line in the Clipa area.

The water to be used for the cooling of the
UTE Novo Tempo towers will be captured at
sea and will also be conducted by dedicated
adductors to each of the generating units of
the plant, with a total consumption of around
8,350 m3/h.
The industrial and sanitary effluents
generated by the plant will be treated and also
launched at sea by means of pipelines called
submarine emissaries, about 2.5 km long.
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LOCATION OF THE ENTERPRISE

Key
Water body
Water course
Municipal Headquarters
Municipal boundary
Paved road
Unpaved road
ADA - Directly Affected Area
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WHY BUILD A THERMOELECTRIC
PLANT
The choice to build a thermoelectric plant powered by natural gas takes into account the current
Brazilian energy scenario, whose energy demand has been increasing significantly, and it is necessary
to direct the planning in order to increase this supply and its energy efficiency through new alternatives
that are not hydroelectric power plants, which lead to significant socio-environmental changes in their
deployment and operation territories.

The discovery of large reserves of natural
gas along the Brazilian coast, notably in the
Campos and Espírito Santo basins associated
with the Pre-Salt, makes it possible to diversify
and increase the Brazilian energy matrix, from
the generation of electric energy using this
source, which is cleaner and with greater
efficiency, and also functions regardless of
adverse climatic factors.
In this sense, the implementation of UTE
Novo Tempo aims to diversify not only the
energy matrixes of the State of Rio de Janeiro
and Brazil, but also to guarantee a greater
reliability in the supply of electric energy to new
investments in the region and in the country.
Its implantation could contribute to the
arrival of new industries in the region, and
consequently to the creation of jobs,
consolidating the commitment of the companies
GNA and Prumo,
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with the economic and socio-environmental
development of São João da Barra and its
related region.
The
proposed
location
for
the
implementation of the project is strategic, being
totally inserted in an industrial area, called the
Industrial Zone of Porto do Açu (Zipa), near a
licensed LNG terminal, a 345 kV substation, an
operational port system and the coast line for
water abstraction, as well as logistics facilities
with the natural gas exploration fields of the
Campos and Espírito Santo basins.
The planned investment for the entire
project (UTE and extramural structures) is
around 6.2 billion reais, with a forecast of
generating 5,000 direct jobs in the works phase
for all plant units and 300 direct jobs for its
operation at full load.

HOW WILL THE
IMPLANTATION HAPPEN?
For the implementation of the UTE
Novo Tempo, all the support infrastructure
already licensed and installed in the areas
of Porto do Açu will be used, consisting
basically of road accesses, construction
sites, workshops, material stores, offices
and
temporary
basic
infrastructure
equipment, highlighting the system of water
supply and sanitary sewage, and the
installation of housing at the construction
site is not planned, as labor will be hired
from people living in the region.

First, the terrain will be cleared, which
consists of removing the plant layer from
the soil. Afterwards, the earthmoving and
ground leveling activities will be performed.
The total area for installation of the project
will be 75 hectares for the two generating
units, and it is estimated the withdrawal of
196,000 m2 of vegetation cover. The
installation area of the development is
composed by flat terrain, and large volumes
of cut and landfill are not foreseen.
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With the completion of the ground leveling, the installation stage of the foundations and
the equipment and systems of the first generating unit, the UTE-1, will begin.

Example of electromechanical assembly of UTE equipment
The pipelines of each generating unit
(pipeline, water collection and effluent
emissary) will not be buried. They will be
aerial, sharing the same service lane and
in some stretches they will be supported by
structures called piperacks(3).

(3) Piperack - It is a metal or concrete
easel to support pipes.

Make note where the pipeline system of the
UTE (pipeline, emissary and adductor) will
pass,

The works phase will last 39 months with a forecast of 2,400 jobs during the peak.
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HOW WILL THE
OPERATION BE?
The choice of thermoelectric power
generation
technology
was
made
considering technical and operational
aspects. Thus, it can be considered that the
UTE presents characteristics such as: high
efficiency and reliability, high safety and
efficacy, ease of maintenance, low
operational costs and operational control
systems.
Each of the generating units of the UTE
Novo Tempo will be independent and
composed of three gas turbines, three heat
recovery boilers and one steam turbine.
Together they will be able to generate
3,100 MW, and they are expected to
generate about 130 jobs for each unit. UTE
Novo Tempo gas turbines

The effluents generated in this phase will
be domestic (mess room, restrooms, etc.)
and industrial effluents (purge of the cooling
tower, effluents contaminated with oil, etc.).
Each generating unit will have its

will have dry combustors called Dry LowNOx Combustors, whose technology allows
a better blend of air and fuel, thereby
reducing emissions of nitrogen oxides.
Due to the high water consumption
required for the tower cooling system
(around 8,350 m3/h), the UTE Novo Tempo
was designed to use seawater in this
system, not compromising the water
availability in the region. For the other
processes of UTE Novo Tempo, freshwater
consumption of about 150 m3/ha is
expected to be collected in deep wells.

own treatment system of domestic and
industrial effluents, and after treatment,
these will be discarded at sea through the
submarine emissary of each unit.
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ENVIRONMENTAL
DIAGNOSIS

The environmental diagnosis presented
below was developed based on the
characteristics of the project and the
evaluations about the study area of UTE
Novo Tempo.

environment being studied: physical (soil,
rocks, terrain, water, air, noise), biotic
(fauna, flora and areas of environmental
relevance) and socioeconomic (population,
culture, infrastructure and economy).

These study sites are called Areas of
Influence and it is in these areas that the
environmental impacts can be observed.
The delimitation of these areas may vary
according to the

Thus the team of experts who developed
the EIA studies worked with the following
areas of influence (study areas):

● Area of Indirect Influence (AII): the areas
that will suffer indirect impacts of the
implementation and/or operation of the
enterprise, defined according to each topic
addressed, using as far as possible
geographical boundaries and/or landscape
units, allowing systemic and integrated
analysis of themes;
● Area of Direct Influence (AID): includes
areas that will directly impact the
implementation and/or operation of the
enterprise, including not only the site, but
also an outline,
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beyond the areas that will be affected by
the activities of the enterprise. In the same
way that it was conceptualized for AII,
geographical limits and/or landscape units
were used as far as possible.
● Directly Affected Area (ADA): This area
comprises the perimeter of the entire
territory that will be effectively used for the
implementation and operation of the
enterprise, including the support areas of
the construction site. The ADA is the same
for all environments.

AREAS OF INFLUENCE
ON THE PHYSICAL
ENVIRONMENT

The physical environment presents
different parameters (soils, rocks, terrain,
water, air and noise) that are used in the
definition of the influence areas. Because
they consider

different and specific factors, 2 parameters
were used for the delimitation of the
influence areas, which are described
below.

Climate and Air Quality
Regarding
air
quality,
the
characteristics of the conceptual design
and the region of insertion and the
experience of the team in similar studies
were considered, being defined:
● Area of Indirect Influence (Ali): This
area was delimited according to the basin
area studied for the modeling of
atmospheric dispersion, considering a
radius of 51 km from the exhaust chimney
of the UTE, and;

● Area of Direct Influence (AID): for this
area with a 10 km radius was considered
from the geographic coordinates of the
atmospheric emissions sources of UTE
Novo Tempo. This area was defined as the
result of the atmospheric dispersion
modeling, considering the values of the 30
largest short period concentrations and the
10 largest long period concentrations for
the parameters of NOx, CO and HC.
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AREA OF INFLUENCE FOR CLIMATE AND AIR QUALITY

Key
ADA - Directly Affected Area
AID - Area of Direct Influence (10 km radius)
AII - Area of Indirect Influence (Radius of 51km)

RIMA – UTE Novo Tempo

Noise, Geology, Geomorphology, Pedology,
Hydrography, Hydrogeology and Marine
Environment

● Area of Indirect Influence (Ali): The
AII is located in the right portion of the
Paraíba do Sul river, having as main river
the channel of Degredo/Rio Água
Preta/Rio Doce and lakes of Taí, Grussaí,
Iquipari, Salgada and Açu.

Macrozone of the Industrial Zone of São
João da Barra.

The AII of the Marine Compartment
was defined according to the result of the
effluent
dispersion
modeling,
conservatively considering a radius of
approximately 5 km from the effluent
disposal point, encompassing the South
Terminal Access channel to Barra do Açu
(to the south), and to the north, extending
the limit of

For the Marine Compartment, the AID
was determined according to the results of
the effluent dispersion modeling, defining a
3 km radius due to the configuration of the
effluent dispersion plume, which is
concentrated between the Access Channel
to the South Terminal (north pier), to the
south, and to the north, the Porto do Açu

● Area of Direct Influence (AID):
Iquipari basin plus the access channel,
near Barra do Açu.
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AREAS OF INFLUENCE ON THE PHYSICAL ENVIRONMENT

Key
ADA - Directly Affected Area
Area of influence of the Continental Compartment
AID - Area of Direct Influence
AII - Area of Indirect Influence
Influence Areas of the Marine Compartment
AID - Area of Direct Influence
AII - Area of Indirect Influence
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PHYSICAL ASPECTS

Knowledge of all aspects of the Physical Environment is extremely important for
understanding the relationship between the enterprise and the environment, enabling
environmental improvements and identifying possible impacts that may occur with the
implementation and operation of UTE Novo Tempo. The environmental characteristics of
the Physical Environment observed are described below.

CLIMATE
The region where UTE Novo Tempo is
to be installed has its climate characterized
as hot and humid tropical, with dry winter.
The total rainfall is about 1,000 mm, with
approximately 110 rainy days per year.
The dry season is defined by winter (June,
July and August) and rainy season is
defined
by
summer
(November,
December, January).

All the studied periods indicate a
strong predominance of winds varying
between the north and the northeast. Only
at dawn do the east-southeast winds
become more significant. Winds, in
general, are weaker during dawn and
morning, when the highest (although low)
lulls were recorded.
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Air Quality (dust)

The diagnosis of air quality in the region of
the enterprise was performed through the
interpretation of data obtained from a
continuous monitoring station installed near
Caruara Farm. Through these data it was
possible to verify that the region currently has
satisfactory levels of air quality, meeting current
standards in Brazil.

Noise
The studies on the noise levels were
carried out using the existing monitoring
data in the region of the enterprise. The
readings indicated that the main sources of
noise are vehicle movement and wind
action, and noise levels (day and night)
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found in the region are within the limits
established by legislation for predominantly
industrial areas.
Still, it is important to say that the
nearest residential core is 4 kilometers from
the region of the enterprise.

Soil, Rocks and Terrain
The Influence Areas of the enterprise are
composed of flat and gently undulating lands
associated with the Paraíba do Sul River and
Baixada Campista Sandy Strands, accompanied
by vegetation of restinga and wetlands.
The terrains associated with the Sandy
Strands present undulating terrain, with low
slopes, parallel sandy ridges and depressions of
swampy land, called interstrands. In the sandy
strands we can see Neosols and Spodosols,
which are sandy soils with low natural fertility.
This sandy characteristic and low slope of the
terrain favor the infiltration of rainwater in the
slightly higher areas, which prevents erosion
processes, thus favoring human occupation.

The Baixada Campista consists of clayeysandy or clayey sediments, presenting flooded,
depressed, flat, poorly drained soils with the
presence of groundwater close to the surface. In
these lands we found soils associated with
valley
and
floodplain
(Gleissols
and
Organosols). Due to the low slope, Baixada
Campista is formed mainly by ponds, canals and
temporary floodwaters during the rainy season,
which can hamper civil and drainage works.
These lands are the most fragile in the
processes of interference and occupation of
man due to the presence of areas subject to
floods in the rainy season.

Hydrology
The area of UTE Novo Tempo is located on the
Upper Aquifer, which is characterized by a
pocket of sediments of marine origin with greater
risk of contamination. This happens because of
its proximity to the surface and its free
characteristic, interconnected with rivers,
streams and ponds present in the region.
For the study of groundwater quality, 5 well
water samples were analyzed in the region
during the year 2014,

in the dry and rainy season. Amongst all water
parameters analyzed, only the number of fecal
coliforms and manganese were above the
values of CONAMA Resolution 396/08.
Manganese is commonly found in water in the
region due to soil characteristics. Coliforms were
found in only one well during one of the
monitoring campaigns conducted, indicating a
specific contamination.
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Water Resources and Surface Water Quality

In AID, due to the low slope, the drainage network consists basically of ponds, channels and
temporary floodwaters during the rainy season. The drainage found in AID is represented by
the Iquipari lagoon and the Veiga lagoon. In AII we find the Paraíba do Sul river, the Grussaí
and Iquipari lagoons, the lagoons Salgada, Taí, Veiga and Açu; besides the river Doce/Água
Preta/Canal do Quitingute. The implantation of artificial drainage channels is worth
mentioning.

Artificial drainage channel implanted in CLIPA.
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The low slope of the land of the
enterprise prevents the occurrence of
erosive processes, however it is a land
with risk of suffering floods. Regarding the
quality of surface waters (rivers, streams
and ponds), the waters of the Iquipari
lagoon and the Veiga lagoon were
analyzed during the dry and rainy season

of the year 2014. In the analyzed results,
some parameters outside the standards
established by Conama Resolution 357/05
were found. These disagreements can be
explained by the existence of organic
matter, suspended solids and mainly by
the natural properties of the soil.

MARINE ENVIRONMENT
The marine environment of the region of
the enterprise presents winds from the
Northeast, associated with good weather
conditions, and the southwest winds are
associated with disturbances caused by the
passage of air masses.
During winter, the directions of marine
currents presented a pattern in the
Northwest/Southeast axis, with the highest
frequencies of observations with velocity of
approximately 0.3 m/s. While in the summer
the direction with the highest frequency of
observation was Southeast, with velocities
varying between 0.2 and 0.3 m/s.

The average value of average sea
water temperature is 24.10 °C, while the
minimum value found for winter was 20.99 °C
and for summer it was 23,40 °C.
For the evaluation of the quality of
marine waters and sediments 5 points
distributed in the region of the enterprise
were analyzed. Only the polyphosphate and
ammonia nitrogen parameters were found to
be above what is allowed in Conama
Resolution 357/05 for class 1 saline surface
waters. For the sediments, the same water
points were analyzed and all parameters
analyzed were in accordance with Conama
Resolution 454/12 - level 1.
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AREAS OF INFLUENCE ON THE
BIOTIC ENVIRONMENT

● Area of Indirect Influence (AII):
restinga strands of the North Fluminense,
limited on the north by the Paraíba do Sul
river; to the West by the course of the Doce
river or channel Quitingute; to the south by
Lagoa do Açu; and to the east by the beach
line. In AII there are included the lagoons of
Grussaí, Iquipari, Taí, Salgada, Veiga and
Açu.
Thus, as for the physical environment,
the marine portion of the indirect influence
area was defined according to the result of
the effluent dispersion modeling. However,
moderately, we considered a radius of
approximately 5 km from the point of disposal
of the effluents, including the access channel
to the South Terminal to Barra do Açu (to the
south) and, to the north, to the industrial zone
of Macrozoning of São João da Barra.
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● Area of Direct Influence (AID): restinga
strands of northern Fluminense, limited to the
north by the Lagoon Complex Grussaí Iquipari; to the west by the course of the river
Doce or Quitingute channel or by the existing
roads in the region; to the south by Lagoa do
Açu; and to the east by the beach line. AID
includes the lagoons of Grussaí, Iquipari,
Salgada, Veiga and Açu, as well as the
RPPN Caruara and most of the enterprises
already implemented or under construction
that form the Logistic and Industrial Complex
of Porto do Açu (Clipa), including the
Industrial District of São João da Barra
(DISJB).
For the AID of the marine portion, as well
as for the physical environment, a radius of 3
km was moderately defined from the effluent
disposal point, encompassing, in the south,
the entire access channel of the South
Terminal, and, to the north, the Porto do Açu.

AREA OF INFLUENCE ON THE BIOTIC ENVIRONMENT

Key
ADA - Directly Affected Area
Area of influence of the Continental Compartment
AID - Area of Direct Influence
AII - Area of Indirect Influence
Influence Areas of the Marine Compartment
AID - Area of Direct Influence
AII - Area of Indirect Influence
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ASPECTS OF THE BIOTIC
ENVIRONMENT

The purpose of the study of the biotic
environment was to study the vegetation of
restinga (3), associated fauna (animals) and
areas of environmental relevance in the
influence area of the project. These studies
helped to evaluate the impacts and to
elaborate environmental programs, the latter
aiming to contribute to the conservation of
the environment and the reduction of
interference caused by the implementation
and operation of the enterprise in the area.

(3) Restinga: is the name given to an
ecosystem of the Atlantic Forest biome that
belongs to the group of pioneer formations
under exclusively marine influence. It
comprises the flora and fauna that occurs
on beaches, dunes, dune valleys and on the
sea terraces that were carved during and
after the last ice age. Restinga soils (quartz
sand + a layer of humus) are predominantly
sandy, salty and poor in nutrients.

The diagnosis of the biotic environment
is divided into: (i) Continental compartment
(or Terrestrial Environment), where the
vegetation, terrestrial animals and littoral
lagoons were studied, and areas of
environmental relevance,

and (ii) the Marine Compartment (or Marine
Environment), where marine animals were
studied. The most relevant results obtained
by the present study will be presented
below.
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TERRESTRIAL ENVIRONMENT
Vegetation
in the project area, also called a census
survey, which consists of the recording of all
existing vegetation, in this case remnants of
shrub restinga and isolated trees.

In general, the native vegetation of the
area of influence of the project, consisting
mainly of restinga of isolated shrubs on sandy
strands, is impacted by the action of man,
with emphasis on agriculture, livestock and
the installation of the industries that form the
Logistic and Industrial Complex of Porto do
Açu (Clipa), which have recently been
implanted in the region at a faster rate.

According to the lists of threatened flora
at the national (MMA Ordinance No.
443/2014) and global (IUCN and CITES)
level, five threatened species were found in
the area of the project, presented in the table
below. No endemic and rare species of flora
were recorded.

The studies were carried out according to
the total vegetation survey method currently
used

SPECIES OF THREATENED FLORA IDENTIFIED IN THE AREA OF THE ENTERPRISE
SPECIES

SITUATION

SOURCE

Cereus Fernambucensis

-

CITES

Pilosocereus Arrabidae

ALMOST
THREATENED

CITES/IUCN

Melanopsidium Nigrum

VULNERABLE

ORDINANCE 443

Manilkara Subserícea

LOW RISK

IUCN

Melocactus Violaceus

IN DANGER

CITES/IUCN/ORDINANCE 443
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Fauna
The study of terrestrial fauna was performed based on surveys in the literature on mammals,
birds, reptiles and amphibians of the region, as well as the fishes of coastal lagoons, which are
fauna groups used as indicators of the quality of the environment. These will be described below.

Mammals
The survey of secondary data revealed in the
project area 19 species of mammals
distributed in 14 distinct families, which shows
that the restinga environments investigated
has a mammal richness similar to that
expected for other similar areas.
The vast majority of mammals in the literature
consulted were recorded through

Footprints of Lontra longicaudis found near the
Veiga lagoon (Source: CRA, 2010).

interviews with residents and from the method
of identification of traces, for example the
otter (Lontra longicaudis).
Some species of mammals deserve special
attention because they are threatened
species, such as the otter (Lontra
longicaudis), the oncilla (Leopardus trigrinus)
and the maned sloth (Bradypus torquatus

Forest fox (Cerdocyon thous). Source: Ecologus,
2013.

Coastal lagoon fishes
Regarding the coastal lagoons located near
the project area, specifically the Veiga and
Iquipari lagoons, it can be said that the most
abundant species are common and usually
occur in several
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other coastal regions of the Southeast, which
suggests that the conditions of these lagoons
are favorable to the occurrence of species of
wide distribution and that they have facility to
live in altered environments.

Birds
The secondary data collection revealed 89
89 bird species in the study area, distributed
in 14 orders and 33 families. Among the
latter, we can highlight families associated
with the humid areas (Ardeidae and Rallidae)
and
open
areas
(Columbidae
and
Emberezidae). In general it can be
emphasized that the studied environments
harbor a diversity of birds with wide
geographic distribution.
The number of species recorded in the
study area is lower than that found in other
restinga areas of the State of Rio de Janeiro,
such as Maricá and the National Park of
Restingas de Jurubatiba, but in general equal
to or higher than those found in nearby areas.

Brazilian tanager (Ramphocelus bresilius), an
endemic species of the Atlantic Forest (Source: CRA,
2010).

The diagnosis of the birds that occurred in
the project area recorded endemic species,
that is, species that occur only in a certain
region, such as the Brazilian tanager
(Ramphocelus bresilius) and the blackbacked tanager (Tangara peruviana).

Reptiles and Amphibians
Reptiles and amphibians comprise the
species of snakes, lizards and toads. Overall,
the project area harbors many reptiles and
amphibians similar to that found in other
restinga environments.
The literature consulted revealed 15
species of reptiles, divided into 10 families,
and 11 species of amphibians, divided into 4
families. The great majority of the species in
the consulted literature was registered
through interviews with residents, and only
two were identified through

Tropidurus torquatus, a species commonly found
in the study area (Source: CRA, 2010).

field sightings such as the tropical house
gecko (Hemidactylus mabouia) and the
Amazon lava lizard (Tropidurus torquatus).
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Areas of Environmental Relevance
Some
areas,
depending
on
their
environmental, cultural, tourist and landscape
characteristics, require special protection
measures. The present study identified, near
the enterprise, four Conservation Units (UC),
two of which are Sustainable Use, such as
the Lagamar Environmental Protection Area
(APA) and the CEHAB APA, and two of
Integral Protection, the State Park of Lagoa
do Açu and the Private Natural Heritage
Reserve (RPPN) Fazenda Caruara.
Other types of areas relevant to the
environment were (i) the Permanent
Preservation Areas (APP) of the Veiga lagoon
and the Marine Turtle Nesting Areas, the
latter being overlain to the Açu beach, (ii) the
Priority Areas for Conservation (APC),
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represented by APC Farol de São Tomé, with
extremely high biological importance, APC of
Foz do Rio Paraíba do Sul, with high
biological importance, and APC of the Marine
Turtles, whose marine area is of very high
importance, and (iii) the Biosphere Reserve of
the Atlantic Forest, created by UNESCO.
The areas mentioned above require
environmental management actions that may
contribute to its conservation. In some of
these areas, private sector resources are
already applied, such as those destined to the
RPPN Fazenda Caruara and Atlantic Forest
Biosphere Reserve. The TAMAR Project,
aimed at sea turtles, has also received
financial resources.

PRIORITY AREAS FOR BIODIVERSITY
CONSERVATION

Key
ADA - Directly Affected Area
Priority Areas for Biodiversity Conservation
Extremely High
High
Priority Area of Maritime Importance
Very high
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MARINE ENVIRONMENT
In the last 10 to 5 years, the environmental quality of the marine environment under the
influence of the UTE Novo Tempo has changed due to the implementation and operation of a
large number of projects in the region. In this context, it is possible that marine animals have
already undergone the most significant environmental changes, reflecting their biodiversity and
dynamics.
The groups of marine animals studied were the communities of fish, plankton, benthos
(invertebrates), and mammals and sea turtles. Below we will be described mainly the fish,
mammals and sea turtles registered in the project area.

Marine Fish
The literature review revealed the
occurrence of 114 fish species in the marine
area under the influence of UTE Novo
Tempo, distributed in 52 families and 17
orders. From this literature, if we consider
only the numbers related to the fishing
monitoring, we can say that the most
representative species were the bigtooth
corvina (Isopisthus parvipinnis), the Stellifer
brasiliensis (Stellifer sp.) and the banded
croaker (Paralonchurus brasiliensis), which
together

totaled more than half of the specimens of fish
sampled (51%).
A portion of the registered marine fish is
threatened. We can highlight six species in
the most critical situation, the school shark
(Galeorhinus galeus), the angular angelshark
(Squatina guggenheim), hidden angelshark
(Squatina occulta), largetooth sawfish (2
distinct species) (Pristis perotteti and P.
pectinata) and Brazilian guitarfish (Rhinobatos
horkelii)

Mammals and Marine Turtles
In general, the marine mammals
correspond to the dolphins, porpoises and
whales, which share the marine environment
with the turtles. According to the literature, the
following mammals were recorded in the
project area: Guiana dolphin (Sotalia
guianensis), common bottlenose dolphin
(Tursiops truncatus), humpback whale
(Megaptera novaeangliae) and pygmy sperm
whale (Kogia breviceps).
All species of Brazilian sea turtles are
found in the
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project area. They are the green sea turtle
(Chelonia mydas), which is the most common;
the loggerhead sea turtle (Caretta caretta),
which is among the most spawning; the
leatherback
sea
turtle
(Dermochelys
coriacea), which reaches the largest sizes;
the hawksbill sea turtle (Eretmochelys
imbriacata), with a long life cycle; and the
olive ridley sea turtle (Lepidochelys olivacea),
distributed mainly between the States of Rio
de Janeiro and Ceará.

AREAS OF INFLUENCE ON THE
SOCIO-ECONOMIC ENVIRONMENT

● Area of Indirect Influence (AII):
municipalities of São João da Barra and
Campos de Goytacazes. It is considered that
this area will generate greater expectations
related to the effects of the implantation of a
new enterprise, and that the majority of the
labor mobilized and the necessary inputs for
the construction and operation of the
enterprise
will
come
from
these
municipalities.
● Area of Direct Influence
municipality of São João da Barra.

(AID):

The delimitation of the municipality of São
João da Barra to compose AID was defined
following the established pattern of
environmental studies, which adopt the
municipal area as territory to analyze the
impacts of direct influence of the enterprises.
This delimitation occurs because the
municipality represents the local power
authority, receiving, thus, the charges and
the contributions of the enterprise facilities.
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AREAS OF INFLUENCE ON THE SOCIO-ECONOMIC ENVIRONMENT

Key
ADA - Directly Affected Area
AID - Area of Direct Influence
AII - Area of Indirect Influence
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ASPECTS OF THE
SOCIOECONOMIC
ENVIRONMENT
The study of the socioeconomic
environment analyzes the economic, social
and cultural issues that guide the
development of the region and the daily life of
its inhabitants. The recent investments in
Porto do Açu, where the UTE Novo Tempo
will be installed, has generated in recent
years

a population and economic growth. For the
socioeconomic
environment,
the
municipalities of São João da Barra and
Campos dos Goytacazes were studied. The
following
will
describe
the
main
socioeconomic aspects of the influence area
of the enterprise

Population Dynamics
The municipalities of São João da Barra
and Campos dos Goytacazes presented
growth in the last decades (1991-2010). São
João da Barra presented a faster pace of
growth, of 18.3% between 2000 and 2010,
against 13.9% of Campos in the same period.
Both municipalities are predominantly urban,
although 21.5% of the population of São João
da Barra is rural

- a number higher than the national average
(16%) - rural life being one of the fundamental
characteristics of the municipality.
This progressive increase in population is
strongly related to the exploitation of oil and
more recently to the investments made in the
scope of Porto do Açu, which led to the
attraction of workforce to that region.
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Economic growth
The growth experienced by the
municipalities of São João da Barra and
Campos dos Goytacazes in the last decade
(2002-2012) reached great proportions.
Considering the Gross Domestic Product
(GDP) as an indicator, Campos dos
Goytacazes grew 475% and São João

da Barra 2508%, while the state growth was
194%. In 2012, the participation of the
municipalities in the state economy was very
relevant, Campos occupied the 2nd position
of the State in relation to the GDP and São
João da Barra the 16th.

Use and Occupation of Soil
Regarding land use and occupation of
the Area of Indirect Influence (AII),
approximately 50% of the land is covered by
agricultural areas, with 34.3% of pasture and
14.8% of planted areas. In São João da
Barra, more specifically, natural vegetation
occupies about 45% of the lands, with a
predominance of restinga (40%), followed by
forest vegetation (4.5%) and mangrove
(1.2%).
In the area closest to UTE Novo Tempo,
we must highlight the Industrial Logistics
Complex of Porto do Açu, in which the project
is located, with a diversity of industrial and
port projects. Also to the south is the
community of Barra do Açu - the closest to
the UTE and

the onw with urban characteristics, such as
the presence of paved streets, small lots and
social facilities. In addition to Barra do Açu,
the presence of human settlements is
observed only about 5km west of the ADA, in
small communities (Mato Escuro and Água
Preta) along the RJ-240 highway. The rest of
the region is occupied by areas of restinga
associated with pastures and also areas of
restinga in different successional stages, in
which the RPPN Fazenda Caruara stands
out.
Lastly, the Directly Affected Area (ADA)
of the UTE Novo Tempo is located in
industrial area according to the macrozoning
and municipal zoning.

Employment and Income
The number of registered workers has
grown significantly in recent years, reaching
47% in Campos and 51% in São João da
Barra in 2010, still lower than the national
average of 53%. This reveals the historical
informality of the regional economy, as well
as the lack of structure and fragility of the
labor market.
Nominal average income also increased
significantly between 2000 and 2010,
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reaching R$ 1,256.60 in Campos and R$
960.54 in São João da Barra, during the last
year. When analyzing the average yields by
district in São João da Barra, however, a clear
difference can be noticed. In Grussaí - a
tourist district and home to families with
higher purchasing power - the income is R$
967.74; while in the district of Pipeiras - the
most rural of the municipality and where the
project is located - this value is R$ 612.6.

Public Equipment
In São João da Barra, the availability of
urban equipment and access to public
services are more problematic in rural or
urban communities distributed in the 6
districts that make up the municipality. Most
of the equipment is concentrated

at the headquarter or in the district
headquarters, which means that more remote
communities - such as those located in the
south and southwest part of the municipality
(Pipeiras) - have at most elementary schools,
garbage collection and, in some cases, a
health center.

Sectors of Economy
Regarding the sectors of the economy
that are responsible for generating income,
the economic matrix of both municipalities is
very similar and has the industrial sector as
the flagship of the economy, accounting for
77% of the Value Added (VAC) of Campos
and 81% of São João da Barra.
The service sector accounts for 17% of
the VA of Campos and 13% of São João da
Barra, while public administration accounts for
about 5% of the VA of both municipalities.
Agriculture, once the most important sector of
the municipalities, mainly because of the
sugar cane plantation, currently represents
less than 1% of the economy of the
municipalities.
The agricultural and livestock activities,
although not of great relevance

regarding wealth generation, are important for
the subsistence of families and even for the
cultural aspects of the population. In the
municipality of São João da Barra, 89% of the
productive rural properties practice family
farming, in which the planting of pineapple
stands out, which together with the cattle and
the milk occupy a position of greater
prominence in the sector. In the same sense,
fishing, both on the coast and in the various
lagoons in the municipality, is a traditional
activity in AID and, although not of great
importance for the economy, it is part of the
survival of many families, and it also has
having the character of recreational activity for
residents and tourists.

Life conditions
One of the ways to analyze the living
conditions of the population in a region,
municipality or country is by an indicator
called the Human Development Index, the
HDI-M, which is composed of three
dimensions: income, longevity and education.
Thus, observing this indicator we could
observe in the studies performed

that there was an improvement in living
conditions in the municipalities of Campos
and São João da Barra in recent years,
however, they are still below the national
average. This indicates the inability of
municipalities to reverse economic gains in
policies that can really change the living
conditions of the population

Basic sanitation
Another indicator that reveals the lack of infrastructure in these municipalities is sanitation,
especially sanitary sewage. In Campos, only 42% of the households are connected to the general
network, while in São João da Barra, 23% are connected to the network and 63% use a
rudimentary ditch.
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USE AND OCCUPATION OF SOIL IN THE IMMEDIATE
SURROUNDINGS OF THE ENTERPRISE

Key
ADA - Directly Affected Area

Beach sand

Immediate Surroundings - 8km radius

Restinga

Use and Occupation of Soil
Urbanized Area (Residential)

Restinga Associated with Agricultural and
Livestock Uses

Urbanized Area (Logistic-port)

Flooding Area
RPPN - Farm - Caruaru
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ENVIRONMENTAL
CHANGES
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HOW THE ENVIRONMENTAL CHANGE
EVALUATION IS PERFORMED?

The main changes or environmental impacts
that may occur during the implementation and
operation of the UTE Novo Tempo are
described below, together with the actions for
environmental management of each expected
impact. For identification and evaluation

Enterprise Characterization

Definition of Influence areas

Diagnosis of Physical, Biotic
and Socioeconomic
environments

Relevant Legislation

Identification and Evaluation of
Impacts

Co-Localized Projects

The identification and evaluation of the
potential environmental impacts that the
implementation and operation of the UTE
Novo Tempo may entail in its area of
influence
is
performed
crossing
the
characteristics of the enterprise with the
results obtained

Attributes

Magnitude
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of the expected environmental impacts for the
implementation and operation of the
enterprise, the team responsible for the
elaboration of the EIA evaluated the impact
hypotheses in an integrated way through the
procedures summarized in the following
figure:

Synergy

in the description of the place chosen for its
implantation. Impacts can be evaluated
according to their characteristics (attributes),
magnitude and synergy, which, together with
the degree of resolution of the proposed
measures, reveal their significance.

Resolution of
measures

Meaningfulness

The criteria adopted for the evaluation of impacts were:
ATTRIBUTES

Nature

DESCRIPTION OF ATTRIBUTES
Positive/Beneficial (P): they result in positive effects on environmental factors or parameters, that is,
they improve environmental quality.
Negative/Adverse (N): results in negative effects on environmental factors or parameters, that is, they
cause detriment of environmental quality.

Incidence (Origin
or form of how it
manifests itself)

Direct (DIR): resulting from a simple and direct relationship between cause (action generating the
impact) and effect (environmental impact). Also called 1st order impact. Indirect (IND): they result from
a secondary reaction to the intervention, or when they are part of a chain of reactions, that is, second or
third order impacts.

Duration

Temporary (T): they manifest during one or more phases of the enterprise, and cease upon the
deactivation of the generating action.
Permanent (P): they represent the definitive change of the environment, that is, once the intervention is
performed, the effects do not stop manifesting within a known timeframe. Cyclic (C): they represent
changes that are usually related to activities that occur intermittently.

Temporality

Immediate (IM): Those that manifest at the moment or immediately after the occurrence of the
intervention that generates them.
Short Term (CP): Those that manifest themselves after a short period of time in relation to the
occurrence of the intervention that generates them.
Medium Term (MP): Those that manifest a few months after the action that generated the impact.
Long Term (LP): Those that manifest years after the occurrence of the intervention that generated the
impact.

Scope
Territorial

Local (LOC): change is restricted to the boundaries of the intervention areas of the enterprise (ADA)
and/or its surroundings, in the AID. Regional (REG): change within the limits of the Area of Indirect
Influence (AII).

Reversibility

Reversible (R): Those in which the affected environment returns to original or similar conditions, once
the action generating the impact has ceased or corrective action has been implemented.
Irreversible (I): Those in which the affected environment does not return to the original or similar
conditions, even when the action generating the impact ceases or corrective action is implemented.

Possibility of
Mitigation

Mitigation possible (MIT): There can be measures to reduce or eliminate the effects of intervention on
an environmental component.
Mitigation impossible (N MIT): There cannot be measures to reduce (preventively or correctively) the
effects of the action on a certain environmental component, which makes then non compensable.
Potential ability (POT): There can be measures to enhance the effects of a positive impact on a
particular environmental component.

Probability of
Occurrence

Certain (C): when there is no uncertainty about the occurrence of the impact.
Likely (P): when, based on similar cases and the observation of similar projects, it is estimated that the
impact is likely to occur, but its occurrence cannot be ruled out.

Magnitude

The magnitude refers to the qualitative or quantitative estimation of the size or extent of the impact, i.e.
the intensity of the impact. The framing of an impact in small, medium or large magnitude should
always be justified, pointing out the reference element for framing it in one of the magnitude degrees.
Low (B); Average (M), High (A)

Cumulativity and
Synergism

Possibility of impacts adding up or multiplying. Cumulative impacts are those that accumulate in time or
space and result from a combination of effects arising from one or several aspects. The synergistic
impacts are due to the simultaneous presence of one or more aspects, including other enterprises,
whose association not only enhances its action, but also produces a distinct effect.

Meaningfulness

Significance is the measure of the relevance or importance of the impact to the other impacts and the
environmental characteristics of the affected area, representing a balance between the attributes that
characterized the impact. For the assessment of significance, consideration should be given to the
criteria of magnitude, loss of biodiversity, protected areas or interference with the population. Low (B);
Average (M), High (A)
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WHICH ARE THE MAIN
ENVIRONMENTAL AND SOCIAL
CHANGES CAUSED BY THE PROJECT?

The main environmental impacts foreseen are:
Deployment Phase:
● Change in the air quality
● Change in sound pressure levels
● Increased erosion processes and silting up
streams
● Change in the terrain and surface water flow
● Change in water quality
● Reduction of water availability
● Change in the native vegetation cover
● Change in the dynamics of terrestrial faunal
populations
● Intervention in Permanent Preservation Areas
(APP)
● Increased tax collection
● Stimulation of economic activities
● Creation of jobs
● Increased pressure on infrastructure and public
services
● Traffic interferences
Operational Phase:
● Change in the air quality
● Change in sound pressure levels
● Change in water quality
● Reduction of water availability
● Changes in the composition of the marine biota
● Increased tax collection
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which in general summarizes the impacts,
and if necessary the implementation of
measures. The synthesis matrix is divided by
the Physical, Biotic and Socioeconomic
environments, as well as for the different
phases of the enterprise (Deployment and
Operation).

The environmental impacts identified and
evaluated throughout this chapter are
summarized in the Synthesis Matrix of Impact
Assessment of the Environments, which
presents the impacts, the occurrence phase,
the evaluated attributes, the control measures
and their degree of relevance

IMPACTS OF THE PHYSICAL ENVIRONMENT

Environmental impact

Nature

Incidence

Temporality

Scope

Reversibility

Possibility of
Mitigation

Occurrence

Magnitude

Cumulativity and
Synergism

Meaningfulness

1

Change in the air quality

N

D T

I

L

R

M

C

M

CNS

M

Change in sound pressure levels
N
(ambient noise)

D T

I

L

R

M

C

B

CNS

B

Operation

Implantation

2

Duration

Impact No.

Phases

Attributes

Applicable
Environmental
Programs

3

Change in the terrain and
surface water flow

N

D P

I

L

I

M

C

M

CS

M

4

Increased erosion processes
and silting up streams

N

I

I

L

R

M

P

M

CS

M

5

Change in the quality of inland
and marine surface waters

N

D P CP

L

R

M

P

B

CNS

M

6

Reduction of water availability

N

D T

CP

L

R

M

P

M

CNS

M

1

Change in the air quality

N

D T

CP

R

R

M

C

A

CS

A

Air Quality
Management
Program

2

Change in sound pressure
levels (ambient noise)

N

D T

I

L

R

M

C

B

CNS

B

Program for the
Management of
Solid Waste and
Liquid Effluent

3

Change in the quality of marine
waters - submarine emissary

N

D T

I

L

R

M

C

M

N

M

Marine Water
Monitoring
Program

4

Reduction of water availability

N

D T

I

L

R

M

c

B

CNS

B

Not Applicable

T

Environmental
Management
Program of the
Works (PGAO)
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IMPACTS OF THE BIOTIC ENVIRONMENT

Operati
on

Meaningfulness

I

Magnitude

L

Cumulativity and
Synergism

I

Reversibility
Possibility of
Mitigation
Occurrence

Scope

N D P

Temporality

Change in the native
vegetation cover

Duration

1

Nature

Environmental impact

Incidence

Impact No.

Implantation

Phase

Attributes

CS

B

NM C M

2

Change in the dynamics of
terrestrial faunal
N D P
populations

I

L

I

NM c M

CS

B

3

Intervention in Permanent
Preservation Areas (APP)

I

L

I

NM c

B

CS

B

p M

CS

M

1

N D P

Change in the Composition
N D C CP L R
of Marine Biota

M

Applicable
Environmental
Programs

Environmental
Management
Program of the
Works (PGAO)

Marine Biota
Monitoring
Program

IMPACTS ON THE SOCIOECONOMIC ENVIRONMENT

Creation of jobs

P

R

R

P

C A

Meaningfulness

Cumulativity
and Synergism

Magnitude

Reversibility
Possibility of
Mitigation
Occurrence

Scope

Temporality

Duration

Incidence

D/l T l/C

CS

Program for the
Environmental
Management of the
M
Works (PGAO);
Social
Communication
Program (PCS)

Stimulation of
economic activities

p

I

P

L/R I

P

c A

3

Increased pressure
on infrastructure
and public services

N

I

P l/M L/R I

M

c A CNS A

RIMA – UTE Novo Tempo

Training Program
for Local Labor;
Social
Communication
Program, Program
for the
Environmental
Management of the
Works (PGAO)

A

2

M

Applicable
Environmental
Programs

CS

Implantation

1

Environmental
impact

Nature

Impact No.

Phase

Attributes

Social
Communication
Program (PCS)

IMPACTS ON THE SOCIOECONOMIC ENVIRONMENT

Operation

Implantation

Meaningfulness

Cumulativity and
Synergism

Magnitude

Occurrence

Possibility of
Mitigation

Reversibility

Scope

Temporality

Duration

Incidence

Environmental
impact

Nature

Impact No.

Phase

Attributes

Applicable
Environmental Programs

4

Interferences in
traffic

N

D

T

C

L/R

I

M

c

A

CNS

A

Program for the
Environmental
Management of the Works
(PGAO); Program of
Control and Improvement
of the Traffic;
Environmental Education
Program for Workers
(PEAT); Social
Communication Program
(PCS)

5

Increase in tax
collection

P

D
/l

P

M

L

N

N

c

A

CS

A

Not applicable

1

Stimulation of
economic
activities

P

I

P M/L

R

N

x-x

C M

CS

M

Not applicable

2

Creation of jobs

P

D

T

R

N

x-x

C M

CS

M

Social Communication
Program (PCS)

3

Increase in tax
collection

P

D

P M/L

L

N

x-x

C M

CS

M

Not applicable

4

Increase in the
supply of
thermoelectric
energy

P

D

P

R

N

x-x

C

CS

A

Not applicable

C

C

A
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Following are the main environmental changes that may occur in the areas of influence of UTE
Novo Tempo and its Extramural Structures, organized according to the phases of implantation
and operation and the environment in which they manifest themselves (Physical, Biotic and
Socioeconomic), considering the associated environmental control measures.

PHYSICAL MEDIUM
Change in the AIR quality
This impact is mainly associated with the
operation phase of UTE Novo Tempo, whose
main pollutants emitted by the turbines are
nitrogen oxides (NOx) and, in smaller
quantities,
carbon
monoxide
(CO),
hydrocarbons and gases that contribute to the
increase of the greenhouse effect: C02
(carbon dioxide), N20 (nitrous oxide) and CH4
(methane).
In order to evaluate the impact on air quality,
a study of dispersion of pollutants was carried
out based on the atmospheric emissions of
the projects and the atmospheric conditions of
the region.
For the modeling, the standard version of the
AERMOD dispersion model, developed and
recommended as regulatory by the US
Environmental Protection Agency (US EPA),
was used.

regulatory body by the United States
Environmental Protection Agency (US EPA).
Under Brazilian law, air quality in Brazil is
assessed by means of air quality standards
defined by Conama Resolution No. 03/90 as
concentrations of atmospheric pollutants
which, if exceeded, could affect health, safety
and well-being of the population, as well as
causing damage to flora and fauna, materials
and the environment in general.
According to the modeling result, it can be
affirmed that, even in the most unfavorable
conditions of dispersion, the standards
established by the legislation (Conama 03/90)
for the protection of human health, the wellbeing of the population, damage to fauna and
flora, were not reached by the values of
concentrations estimated by the simulation.

Change in the Quality of Marine Waters (Emissary)
In the operational phase of UTE Novo Tempo
there will be the discharge of thermal fluids,
sanitary effluent and contaminated water
(demineralization rejects) in the submarine
emissary. The submarine emissary will
receive treated effluents from the UTE and
will launch them into the sea. The emissary
will be built on the north face of the north pier
of the access channel to T2.
Conama Resolution No. 430/11, which
provides for the characteristics of effluent
disposal,
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indicates that the temperature of the effluent
at the time of disposal must be less than 40
°C and it shall not exceed 3 °C at the
boundary of the mixing zone of the receiving
body (sea). The effluent from the UTE will be
launched at a maximum temperature of 31
°C, with an initial difference between the
effluent temperature and the sea temperature
of 6.6 °C, where in the mixing zone the
temperature has a difference of less than 3
°C.

LOCATION OF THE SUBMARINE EMISSARY

In order to evaluate this impact, numerical
near-field (CORMIX) and distant field
(Delft3D) models were used to determine
the effluent dilution in the marine
environment, verifying the distance, from
the outflow of the submarine emissary, in
which the temperature of the effluent will be
in accordance with the Legislation, with a
maximum difference of 3 °C. The results
were obtained from simulations of the
critical scenarios for the seasonal periods
of summer and winter, without the action of
the wind.
The result of this modeling states that in
just 0.5 meters the effluent

already cools down 3 °C in accordance
with Conama Resolution 430/11. The other
effluents (sanitary and contaminated water)
will already leave the emissary within the
standards of said legislation.
As a control and monitoring action, the
effluent should be treated and monitored in
the ETEs of the UTE before it is released to
the submarine emissary. In addition,
continuous monitoring of the sea water
quality, including its temperature, shall be
carried out to verify any change in its
quality.
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Behavior of the thermal plume during the summer period

Behavior of the thermal plume during the winter period
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BIOTIC MEDIUM
Change in the native vegetation cover
The
works
of
vegetation
removal,
detachments and cleaning of land are the first
work activities to be carried out in the area of
the enterprise. The UTE has a total area of
75.09 hectares (ha), of which 14 ha (18.63%)
are currently covered with vegetation, which
will be subject to the suppression activities
necessary for the installation of the
enterprise.
The structures planned for implantation after
the clearing of the land consider the industrial
plant of the UTE, a pipeline formed by the
pipelines for water adductor, effluent emission
and natural gas distribution, considering the
respective ranges of service, domain and
safety.

Two typologies of restinga vegetation will be
impacted, namely Restinga of the NonFlooded Shrub Type and Restinga of the
Reptant Type, both in Medium Regeneration
Stage.
Besides the suppression of remnants of
native vegetation of restinga, there will also
be the suppression of isolated, native and
exotic trees. Among the latter we can highlight
the species Eucalyptus sp, Euphorbia tirucali
and Syzygium cumini in quantitative terms.
The main control measures for this impact are
contemplated
in
the
Environmental
Management Program of the Works (PGAO).

Change in the Composition of Marine Biota
The discharge of liquid effluents will occur
during the entire phase of operation of UTE
Novo Tempo and the potential impacts should
be more relevant at the launch point of the
submarine emissary since, according to the
results of the dispersion modeling of the liquid
effluent thermal plume, the framing of the
temperature difference between the plume
and the receiving body of 3 °C occurs at a
horizontal distance of about 0.5 m and depth
of 7 m, with the depth of the disposal site
being 9.71 m.
The release of these effluents will be
continuous during the operation phase of UTE
Novo Tempo, scheduled for 25 years, which
may promote the intensification of the
colonization processes of rocky environments
present in the T2 access channel rockets,
notably on the north pier of the north bay.
In addition, this operational aspect of UTE
Novo Tempo (release of liquid effluent

via a submarine emissary) may also promote
potential changes in the behavior of marine
turtle species occurring in the AID of the Biotic
Environment, notably in the frequency of
visitation around the point of effluent
discharge (due to a possible increase in the
supply of food).
The management actions for this impact are
related to the Marine Waters Monitoring
Program and the Marine Biota Monitoring
Program. The following activities are worth
mentioning:
● Monitoring the quality and temperature of
the liquid effluents;
● Monitoring the composition and behavior of
the marine biota, with emphasis on the
planktonic,
benthic
communities
with
consolidated substrate and sea turtles.
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SOCIOECONOMIC ENVIRONMENT
Creation of jobs
The works for the implementation of the
UTE will require the hiring of approximately
2,400 workers in each phase, composed
mainly of plumbers, welders, helpers and
painters. About 380 positions will be destined
at professionals with some higher education
or technical training, such as engineers,
assistants nurses and security technicians.
The impact of job creation is positive and
cumulative, considering the other jobs
necessary for the enterprises in operation or
planned in the Clipa. The generation of

jobs in the implementation phase of the first
phase of UTE Novo Tempo will promote the
increase of the economically active population
employed and, indirectly, it will boost the local
economy.
The benefit to be generated by this
impact can be enhanced if the measures
provided for in the Local Workforce Training
Program are applied. Also, other actions to
manage this impact are presented in the
Environmental
Management
Programs
(PGAO) and Social Communication Programs
(PCS).

Pressure on Infrastructure and Public Services
During the Implantation Phase, the
project will employ approximately 2,400
people in each phase (implementation of UTE
1 and UTE 2), generating indirect jobs,
attracting people from other places and
increasing population. This population growth
could intensify demand for urban equipment
and social services in São João da Barra
(AID) and Campos dos Goytacazes (AII),
such as hospitals, transportation system,
housing infrastructure, basic sanitation,
energy networks, leisure and education
equipment.

Because it is a regional hub, it is
estimated that Campos dos Goytacazes
receives an increase in demand for health
and higher education, and being the second
largest city in the state of Rio de Janeiro, it
will suffer less from this impact. In São João
da Barra, the increase in demand is expected
to occur mainly in the municipal headquarters
and in the main districts - Grussaí and
Atafona, which together with the headquarters
has been receiving this migrant population in
recent years. The actions to manage this
impact are integrated into the Social
Communication Program (PCS).

Increase in the supply of thermoelectric energy
Brazil is experiencing a situation of
electric energy deficit in some regions of the
country, due to the increase in demand and
the current difficulty in servicing consumption,
which has generated an increasing need to
implement new generation and transmission
sources. The implementation of UTE Novo
Tempo will enable, in its first
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phase, the introduction of 1,550 MW in the
National Interconnected System (SIN),
making possible the social and economic
development of the country and corroborating
to reduce the risks of rationing and blackouts.
For this impact, no environmental
management measures are applicable.

ENVIRONMENTAL
MANAGEMENT ACTIONS

UTE Novo Tempo and its extramural
structures can cause positive or negative
environmental changes that were identified
and evaluated in detail in its EIA. From this
analysis, several actions and activities have
been proposed that can control, mitigate,
compensate or even eliminate the negative
changes and potentiate the positive ones, the
main
objective
of
an
adequate
socioenvironmental management for the
proposed enterprise.

for the management, control, monitoring,
compensation and optimization.

Therefore, these actions and activities are
presented by GNA for the management of
the phases of implementation and operation
of UTE Novo Tempo, grouped in programs

The proposed environmental programs for
the socioenvironmental management of UTE
Novo Tempo, summarized in this Rime, are
detailed in Chapter 10.0 - Environmental
Programs of the EIA.

It should be noted that the actions envisaged
in this Rima correspond to a first
socioenvironmental
planning
and
management tool for the UTE Novo Tempo
project, and should be detailed and
expanded throughout the implementation and
operation of the projects.
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ENVIRONMENTAL PROGRAMS
Environmental Management Program of the Works (PGAO)
The PGAO presents the guidelines to be followed by the entrepreneur and their contractors,
during the implementation phase of the enterprise. The PGAO presents the care to be taken
during the work, with the purpose of preserving the environmental quality of the areas that will be
affected and minimizing the impacts on the local and neighboring communities, on the workers
and on the fauna and flora of the region.

Solid Waste Management Program (PGRS)
The PGRS presents the environmental management actions proposed for the operational
phases of the enterprise to ensure that these are properly collected, stored, transported and
discarded, in accordance with the pertinent legal documents. Environmental management of solid
waste is based on the principles of reducing generation, maximizing reuse and recycling and its
appropriate disposal. These measures aim to prevent the contamination of natural resources and
the protection of human health.

Liquid Effluent Management Program (PGEL)
The PGEL, designed for the operation of the project, aims to evaluate the efficiency of the
proposed effluent treatment through analyzes, thus ensuring that the effluent, after its treatment,
is discarded according to legal standards, keeping the waters in appropriate conditions for the
preservation of aquatic environments.
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Air Quality Management Program
The Air Quality Management Program includes the control and monitoring activities of
emissions of air pollutants, air quality and the meteorology of the study area, during the
operation of the UTE Novo Tempo. The program will be developed and implemented based on
the standards established by CONAMA Resolutions Nos. 05/89, 08/90 and 382/2006. This
program includes two subprograms:
- Subprogram for the Monitoring of Atmospheric Emissions;
- Subprogram for the Monitoring of Air Quality and Meteorology

Marine Water Monitoring Program
This Program presents the monitoring actions of the quality of marine waters under the
influence of the effluent discharge by the submarine emissary. The program aims to establish
the procedures to perform the evaluation of the quality of the marine waters, verifying possible
changes in their qualities resulting from the operation of the UTE Novo Tempo submarine
emissary.

Marine Biota Monitoring Program
The main purpose of this program is to monitor the quality of the marine environment under
the influence of the project during the operational phase, mainly due to the launch of thermal
effluents, with a forecast duration of 25 years. The main specific purpose of the program will be
to evaluate the composition and behavior of the marine biota, with emphasis on the planktonic,
benthic (invertebrate) communities of consolidated substrate and sea turtles, since, with the
beginning of the operation of the plant and the release of effluents, an increase in temperature
is expected in the marine environments used by these organisms in the vicinity of the
submarine emissary.
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Program for the Control and Improvement of Traffic
The Program for the Control and Improvement of Traffic has as main objective to discipline and
monitor the vehicular traffic generated by the implementation and operation activities of the
enterprise under study, through the proposal of maintenance strategies and improvements of
the road network related to the conditions of comfort and safety of pedestrian users. It should be
noted that such measures are already being implemented by CLIPA, so that this program aims
at completing existing measures.

Environmental Education Program for Workers
The general purpose of this program is to stimulate workers through environmental education to
promote protection and preservation of the environment and improvement of their quality of life.
The program aims to stimulate the sustainability of economic and social activities through
educational actions that can contribute to the preservation of the natural, local and regional
environment, creating conditions of awareness of the population and workers about their
environmental reality. In addition, it intends to make the workers incorporate the concern with
the environment in their daily activities, contributing to the sustainability of the enterprise in its
deployment and operation phases.

Social Communication Program
The Social Communication Program aims to present the strategies and actions of positioning
and relationship to be developed by Gás Natural Açu Ltda. together with the audiences of the
UTE Novo Tempo project in the deployment and operation phases. All actions of this program
are based on the premises of dialogue and transparency, allowing the constant interaction with
all the public directly affected by the project or other parties involved, throughout its
implementation and operation.
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ENVIRONMENTAL
PROGNOSIS

The Environmental Prognosis has the
purpose of creating future scenarios
considering the physical, biotic and
socioeconomic
environments,
the
implantation and non-implementation of the
proposed project, seeking to group the
positive and negative potential impacts of the
interferences foreseen by UTE Novo Tempo,
as well as of co-located projects.
This analysis subsidizes measures for
the control and monitoring of environmental
aspects

that are significant to minimizing adverse
environmental impacts, compensating for
environmental impacts with mitigation
impossible, maximizing positive impacts and,
as a differential, for the control for adverse
manifestations of synergistic impacts.
The structure of the forecasting
scenarios was based on the following
information:

(i) - Diagnosis of the environmental quality of the influence area of the enterprise;
(ii) - Identification of the relevant short-, medium- and long-term impacts;
(iii) - Integrated synthesis of these potential impacts related to the phases of
implementation and operation of the enterprises and their impact on the development of the
region
The main results of the environmental study for each environment are summarized below,
considering the cumulative and synergistic impacts.
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PHYSICAL MEDIUM
Terrain
The greatest changes in the physical
environment during the implementation of the
project will occur due to the earthmoving
activities, the cleaning of the land and the
removal of vegetation that protect the land.
These activities may cause erosion, change
in water and soil quality, and affect artificial
drainage systems and Veiga lagoon.
However, with the adoption of measures

proposed in the Work Control Program, no
increase in the significance of impacts is
anticipated. In addition, the location of UTE
Novo Tempo is located within an already
consolidated industrial area of CLIPA and will
have structuring systems (basic sanitation,
road, drainage, energy) and environmental
controls already in operation.

Noise
Regarding
noise
emission,
the
implementation of the UTE will not bring
about major changes, and only the monitoring
of the

noise levels is provided. It should be noted
that noise levels are currently below the limits
established by current legislation.

Atmospheric Emission and Air Quality
As for the air quality standards of the
influence areas, there would be no significant
changes of the current levels, which are
below the limits established by current
legislation, with the implementation of the
projects.
In the case of the isolated operation of
UTE Novo Tempo, according to the studies of

atmospheric modeling and in all situations
analyzed, concentrations of pollutants do not
violate air quality standards. For its joint
operation with other licensed enterprises in
Clipa, only the established standards for the
concentrations of NOx (short period) and
Total Hydrocarbons (HCT) are violated.

Quality of Marine Waters
Still in the phase of operation of the UTE
the generation of thermal effluents will favor
potential effects of temperature variation in
the water, limited to a few meters from the
release point of the submarine emissaries.
Such long-term conditions (25 years of
operation and temperature difference of 6.5
ºC) may promote changes in certain
ecological aspects of the marine biota, such
as presence, behavior
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and richness of species more tolerant to
thermal stress.
As for the thematic diagnoses of the
Physical and Biotic Media and their respective
potential impacts, the non-execution of the
proposed enterprises creates prognostic
scenarios directly dependent on the future
projects for this area, and the trend is the
consolidated occupation of CLIPA by medium
and big industrial units.

BIOTIC MEDIUM
Considering the parameters of the Biotic
Environment in the influence area of the
enterprises and the operational processes of
UTE Novo Tempo, no significant changes are
expected from its implantation due to the low
floristic richness and the industrial occupation
process. As discussed, the UTE is inserted in
Zipa's consolidated industrial areas, with
synergistic potential with the current
enterprises of Clipa.
In terms of native vegetation (restinga
formations), with the implementation of
proposed projects, continuity will be given to
the cumulative scenario of Clipa to suppress
vegetation cover and consequent loss of
habitats, decrease of forested areas and
changes in fauna dynamics, for cleaning of
the land and accommodation of the industrial
plant of the UTE and its Extramural
Structures.
From the diagnostic studies and the
occurrence of relevant natural environments
around the projects, there were proposed

environmental control measures aimed at the
conservation of the remaining flora and local
fauna.
Regarding the marine enclosure, the
release of liquid effluents (cooling system,
sanitary sewage and contaminated water), by
means of submarine emissaries, during the
25 years of operation planned for the UTE,
near the north rock of the north pier of the
access to T2, may promote changes (positive
or negative) in marine planktonic and benthic
compositions, as well as in the behavior of
sea turtles.
As for the thematic diagnoses of the
Physical and Biotic Media and their respective
potential impacts, the non-execution of the
proposed enterprises creates prognostic
scenarios directly dependent on the future
projects for this area, and the trend is the
consolidated occupation of CLIPA by medium
and big industrial units.
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SOCIOECONOMIC ENVIRONMENT
As
for
socioeconomic
aspects,
an
improvement in the economy of the
municipality of São João da Barra/RJ and
region is estimated, such as increased
demand for goods and services, hiring of local
workers
and
companies
involved
in
construction, tax collection due to the
implementation phase of UTE Novo Tempo.
In the operational phase of the UTE, the
contributions refer to the generation of electric
energy, associated taxes and the reality of the
economy directly related to the hiring of
employees, although in a smaller number for
this phase, to the nuclei of employees, as well
as to the provision of services by third parties.
These prognostic scenarios have already
been happening in the municipality and
region, arising from the implementation and
operation processes of the current enterprises
of Clipa, and the projected changes, in this
prognosis, in the profile of the
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socioeconomic activities and land use
patterns have already suffered the beneficial
and adverse effects of the industrial
consolidation of Clipa, with emphasis on
urban
growth,
diversification
and
intensification of the service sector, income
generation, mobilization and demobilization of
labor, pressure on public services and
infrastructure, among others.
In this sense, the implementation of UTE
Novo Tempo and its Extramural Structures
presents synergistic prognostic scenarios with
the current enterprises of Clipa in terms of
reflections in the parameters of the
Socioeconomic Environment, giving continuity
to the process of municipal and regional
socioeconomic development, even with less
acceleration of growth, imposed by the reality
of maturity of the projects provided for in the
Strategic
Environmental
Assessment
(ARCADIS-TETRAPLAN, 2008).

NON-REALIZATION OF THE
ENTERPRISE

If UTE Novo Tempo is not implemented, its
proposed site and surroundings would remain with
the current environmental quality, that is,
characterized by areas anthropized by the
consolidation of the industrial expansion of Clipa,
especially the Special Sector of Porto do Açu
(Sepa), aligned with the regional reality of
implementation of new activities and industrial
enterprises in Clipa.
Besides, its non-implementation would lead
to a decrease in the current pace of economic
growth, due to the loss of opportunities for
increased tax collection, direct and indirect
employment and income generation, which
together could promote a significant boost in
economic activities in the municipality of São João
da Barra/RJ.
In terms of electric power generation, UTE
Novo Tempo is a significant opportunity to achieve
self-sufficiency in energy supply to the State of
Rio de Janeiro and specifically to Clipa, increasing
the attractiveness of this industrial complex to new
developments and promoting greater reliability in
the generation and transmission of electric energy
to the country. In this sense, its nonimplementation would eliminate these positive
growth scenarios.
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CONCLUSION

The implementation and operation of
UTE Novo Tempo, planned for the
municipality of São João da Barra/RJ, in the
fields of the industrial area of Clipa, is in full
compliance with the land use and occupation
guidelines established by Municipal Law no.
357/15 (Municipal Master Plan) and by
Municipal Law no. 359/15 (Macrozoning).
The logistics facilities with the natural gas
exploration fields in the Campos and Espirito
Santo basins, the current scenario of
economic expansion and industry in the
Northern Fluminense Region and mainly the
consolidation of the industry of Clipa, justify
the installation of power plants, specially if
they are driven by clean technology fuels
such as natural gas.
Also, its implementation is aligned with
the current development policy of the State
Government of Rio de Janeiro, so that the
option for Clipa to function as a strong
attraction and support for new industrial
activities and enterprises in the North
Fluminense region, with emphasis on the
municipality of São João da Barra/RJ.
Regarding the potential positive and
negative
socio-environmental
impacts
promoted by UTE Novo Tempo, these
depend on several factors and control
technologies that will be implemented in the
different stages of the power generation
process of the plant,
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having as main examples the identification of
the composition of the fuel (liquefied natural
gas); firing and post-combustion removal
technology; the conditions for the dispersion
of pollutants; the installation of an
environmental control system and the
execution of environmental control and
monitoring programs of these identified
impacts.
Regarding socioeconomic aspects, a
significant improvement in the economic
dynamics of the municipality of São João da
Barra/RJ and surroundings is estimated in the
short and medium term, driven by the
induction of demand for goods and services,
by the hiring of local workers and companies
involved with construction, by the increase of
the salary mass and the income and of the tax
collection, due to the phases of implantation
and operation of UTE Novo Tempo.
With the implementation and operation of
UTE Novo Tempo and the implementation of
its environmental programs, confirmed by
GNA's
corporate
social
responsibility
guidelines and considering the analysis of the
environmental impacts resulting from the
project, the proposed projects can be
considered environmentally viable from the
point of view technical team, for the
consultancy responsible for the elaboration of
this EIA/Rima.
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GLOSSARY

A
Abiotic: Place or process characterized by the
absence of life.
Scope: Informs the spatiality or dimension of the
interference caused.
Anthropogenic action: It designates man's
interference with the environment.
Generating actions (interventions): necessary
practices or accidental events, which may be
potentially involved in each of the stages of the
enterprise.
Affluent: Water course, which flows into another
main watercourse, or in a lake contributing to
increase the volume; tributary.
Erosive agent: Any physical, chemical or
biological phenomenon that can act on a
particular rock, disaggregating it.
Toxic agent: Any exogenous substance in
sufficient quantity that, in contact with the
organism, can cause a harmful action, causing
an organic imbalance.

Intervention environment: Generic description
of the location where greater risk of impact
interference is expected. When the compartment
to which the impact is related is anthropic, there
is no proposition of the intervention environment,
since the socioeconomic side interacts with the
natural environment in a generalized way.
Ammonia: Aqueous solution of ammonia,
synthesized from nitrogen and hydrogen,
colorless, basic low, does not cause any
physiological damage to humans and animals.
Large amounts of ammonia can cause choking
of fish.
Amplitude: Represents the magnitude of the
displacement of a wave relative to the average
value. The amplitude is determined by half the
distance between the ridge and the pit, that is,
half the height.

Raw Water: Water that has not yet been
treated.

Granulometric analysis: It is the identification
of the sizes of the sedimentary grains present in
a terrgenic deposit.

Random: Dependent on uncertain factors,
subject to chance.

Anthropic/Anthropogenic: Relative to the
action of the human being in the environment.

Aluvionar: Clastic sediment (sand, gravel
and/or mud) deposited by a river system in the
bed and the drainage banks.

Anthropization:
Modifications
of
environment as a result of human actions.

Environment: All factors (living and non-living)
that actually affect a given organism or
population at any point in the life cycle.

the

APP: Protected area in accordance with articles
2 and 3 of Law No. 12,451/12, of September 15,
1965 (Forest Code), covered or not by native
vegetation, with the environmental function of
preserving
water
resources,
landscape,
geological stability, diversity, the genetic flow of
fauna and flora, protect the soil and ensure the
well-being of human populations.
Aquifer: Portion of subsoil capable of storing
and supplying water.
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Sedimentation:
Deposition
of
sedimentary material or colluvium material,
resulting in the landing or entrenchment of
lower areas.
Attributes: Set of measurable or
estimable parameters, which qualify each one
of the necessary interventions for the
realization of the enterprise.
Autotrophic: It is said of beings capable
of synthesizing organic matter from mineral
(inorganic) substances and a primary source
of energy such as luminous (photoautotrophic) or chemical (chemo-autotrophic).
Environmental Impact Assessment: A
study carried out to identify, predict and
interpret as well as prevent the environmental
consequences or effects that certain actions,
plans, programs or projects can cause to
health,
human
well-being
and
the
environment.
Risk assessment: Process by which the
results of risk analysis are used for decision
making (Sánchez, 2006).
Avifauna: Set of bird species found in a
given area.

B
Hydrographic basin: (1) Area limited by
water dividers, within which water resources
are drained, through a watercourse, such as a
river and its tributaries. The physical area,
thus delimited, constitutes an important unit of
planning and execution of socioeconomic,
environmental, cultural and educational
activities. (2) All the area drained by the
waters of a main river and its tributaries. (3)
Total drainage area that feeds a given
hydrographic network; geographic space of
support of the water flows of a hierarchical
fluvial system.

marine environment inhabited by organisms
that live fixed (sessile) or free (vacant) on the
bottom of water bodies (oceans, rivers, lakes,
etc.).
Biodiversity: Represents the diversity of
plant and animal communities that interrelate
and coexist in a common space, which can be
an ecosystem or a biome.
Bioindex: Species or group of species
that reflects the biotic or abiotic state of an
environment, the impact produced on a
habitat, community or ecosystem.
Biome: Life set (plant and animal)
defined by the grouping of contiguous and
identifiable vegetation types on a regional
scale, with similar geoclimatic conditions and
a shared history of changes, resulting in its
own biological diversity. Biomes are the great
'living landscapes' existing on the planet,
defined in general according to the dominant
type of vegetation. The Caatinga, the Cerrado
and the Atlantic Forest are examples of
biomes.
Biomass: Total amount of living matter
in an ecosystem or in an animal or plant
population.
Biota: the set of living things in an
ecosystem, which includes flora, fauna, fungi,
protists (unicellular algae and protozoa) and
bacteria.

C

Sedimentary Basin: Place of sediment
deposition.

Cenozoic: Geological era that comprises
the time span from 65 million years ago to the
present day, consisting of three geological
periods known as Quaternary, Neogene and
Paleogene.

Hydric balance: Result of the amount of
water entering and exiting a certain portion of
the soil in a given time interval.

Cetaceans: Species of the order of
cetaceans, mammals adapted to aquatic life;
whales, dolphins, porpoises.

Benthic: Related to benthos. The part of the

Vegetal cover: Expression used in the
mapping of environmental data to designate
types or forms of vegetation, natural or
planted, that cover a certain area.
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Fecal
Coliforms:
These
are
microorganisms that appear exclusively in the
intestinal tract of warm-blooded animals.
Their identification in the water allows to
affirm that fecal matter was present,
translating as "potential risk" for biological
agents, i.e., bacteria, viruses, protozoa and
worms.
Total Coliforms: Group consisting of
bacteria that have been isolated from
samples of polluted and unpolluted water and
soil, as well as feces from humans and other
warm-blooded animals.

along the coast line by the action of marine
agents.
Water bodies: Any collection of inland
waters. The most commonly used term for
fresh water, covering rivers, streams, lakes,
ponds,
dams,
dams,
lagoons,
etc.
(MUNIC/IBGE Glossary, 2002).
Chronological: Divisions of geological
time Era, Period, Epoch.

D

Colmat: Which have received deposits or
overlap of land.

Declination: inclination of the relief in
relation to the horizontal plane.

Colluvium: Soil from slopes, partially
allochthonous of very small transport, mixed
with soils and fragments of rocks brought
from the highest zones, generally poorly
classified and poorly selected.

Decree: written determination, issued by
the head of state, executive power or any
sovereign authority.

Compartment: It congregates the three
large groupings of components, represented
by physical, biotic and anthropic factors.
Components: A set of aspects that will be
directly affected by impacts.
Faunal
composition:
all
animals
belonging to a region or geological period.
Conductivity: In this study the conductivity
is cited as a numerical expression of the
capacity of a water to conduct the electric
current.
Geographic coordinates: a coordinate
system where latitude (angular distance
between any point on the Earth's surface and
the equator line) and longitude (angular
distance between any point on the Earth's
surface and the initial or origin meridian)
values define the position of a point on the
Earth's surface, relative to a reference
ellipsoid (solid generated by the rotation of an
ellipse around the axis of the poles). They are
also called geodetic coordinates or terrestrial
coordinates.
Coastline: Elongated accumulation of
sediments, of sandy, chalky or conchiferous
composition, arranged in parallel

Environmental degradation: (1) Damage
caused to the environment, usually resulting
from man's actions on nature. One example is
the replacement of native vegetation by
pastures. (2) Term used to qualify processes
resulting from damage to the environment by
which some of its properties, such as the
quality
or
productive
capacity
of
environmental resources, are lost or reduced.
Density: Relationship between the mass
of any substance and its volume. In
Oceanography, the density of sea water is a
function of temperature and salinity.
Environmental diagnosis: It is the
evaluation of the influence area of a particular
enterprise.
Diffusion: Scattering or dispersion of the
material
under
the
influence
of
a
concentration gradient, with movement of the
more concentrated solution to the more
diluted one.
DQO: Acronym for Chemical Oxygen
Demand, represents the amount of Oxygen
required for the oxidation of organic matter.
Drainage: Natural or artificial removal of
surface or underground water from a given
area; linear feature
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negative, produced by runoff water, which
models the topography of a region.
Frontal Dune: Sandy deposit parallel to
the coastline, formed by the interaction of
marine and wind processes.
Dune: accumulation of sand caused by
wind action.
Duration/Frequency:
It
establishes
"temporality," or how long the phenomenon
may be observed.
Total Hardness: Property of waters
containing calcium or magnesium salts,
evidenced by the difficulty of foaming with
soaps.

E
Landscape Ecology: Emphasizes the
natural landscapes or the natural units of the
landscape to apply the concepts of ecology
aiming at the conservation and management
of natural resources and biological diversity
for the solution of environmental problems.
Ecosystem: Any unit that includes all
organisms in a given area, interacting with the
physical environment, such that a flow of
energy leads to a defined trophic structure,
biological diversity and recycling of materials
(exchange of materials between living
components). The ecosystem is the basic unit
of study of ecology.
Effluent: Any type of water or liquid
flowing from a collection system, or transport,
such as pipes, channels, reservoirs, and
elevators, or from a treatment or final release
system, with treatment plants and receiving
water bodies. (Dictionary of the Environment
of IBGE).
EIA/Rima:
Legal
Instrument
of
Environmental Licensing, is a constitutional
requirement for the installation of work or
potentially polluting activity of significant
degradation of the environment.
Enterprise: Any and all physical actions
with specific social or economic objectives,

whether public or private, that causes
interventions on the territory, involving certain
conditions of occupation and management of
natural
resources
and
alteration
of
environmental peculiarities.
Endemism: isolation of one or more
species in a geographical space, after a
genetic evolution different from those
occurred in other regions.
Shingles: A mass of stones arranged or
tossed to protect landfills or structures from
the effects of erosion.
Hydro-electric energy: Energy obtained
from the potential energy of a body of water
Surroundings: Area that circumscribes
a territory
EPA: Environmental Protection Agency
Strategy: Ability to apply the means
available to achieve specific objectives.

F
Fauna: Set of animal species of a certain
region.
Phytophysiognomies: Classification of
the types of vegetation observed in different
regions of the planet (example: caatinga,
cerrado (savannah), rainforest, etc.).
Phytoplankton: Set of microscopic
aquatic organisms that have photosynthetic
ability and that live dispersed floating in the
water column.
Phytosociology: Science that treats the
plant communities as to the origin, structure
and relations with the environment.
Flora: Set of plant species (plants, trees,
etc.) of a particular region or specific
ecosystem.
Form of incidence: It deals with how the
intervening action can impact the component,
that is, directly or indirectly.
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G
Natural gas: It is a mixture of light
hydrocarbons found underground, in which
methane has a share of more than 70% by
volume. The composition of the natural gas
may vary greatly depending on factors
relating to the field in which the gas is
produced,
the
production
process,
conditioning, processing and transportation.
Natural gas is a fossil fuel and a nonrenewable energy.
Liquefied Natural Gas (LNG): It is
basically the natural gas which, after being
purified, is condensed to the liquid state by
reducing the temperature to -163 degrees
Celsius.
Geology: Science that studies the history
of the Earth using rocks as tools
Geomorphology: It is the science that
studies and interprets the forms of terrestrial
relief and the mechanisms responsible for its
modeling.
Georeferencing: A process in which a
geographic entity (any data or information that
can be specialized) is spatially referenced to
the terrain by means of its location attributes,
using a known coordinate system.
Gleyssoil: Types of soils made up of fine
sand and clay, from ancient silted marshes.
They are usually associated with paleocanals,
distributed among the flattened hills. This type
of soil is used for agriculture, as they are rich
in organic matter.

H
Habitat: Set of geophysical conditions of
a specific place where the life of a species or
an animal or plant community unfolds.
Herbaceous: Plant that has
consistency and the bearing of grass.

the

Hydrodynamics:
Part
of
Fluid
Mechanics that studies the flow of fluids. It
studies fluids subject to external forces

that induce movement. Since fluids do not
show resistance when subjected to shear
forces, the action of external forces, whether
contact forces or gravitational forces, induces
movement over fluids or parts of fluids not
contained by containers (such as the surface
of the oceans and rivers).

I
IBAMA:
Environment
Resources.

Brazilian
Institute
of
and
Renewable
Natural

IBGE: Brazilian Institute of Geography
and Statistics.
Ithyofauna: (1) Fauna of fish of a certain
region. (2) All fish species of a given region.
One can also speak of a certain medium
(lake, river, etc).
HDI: Human Development Index
Environmental impact: Any change in
the physical, chemical and biological
properties of the environment caused by any
form of matter or energy resulting from human
activities that directly or indirectly affect: the
health, safety and well-being of the
population; social and economic activities; the
biota; the aesthetic and sanitary conditions of
the environment and the quality of
environmental resources.
Impacts: Expected or foreseeable
results, arising from the processes involved in
the implementation and operation of the
enterprise.
Environmental
Adverse
Impacts:
Action resulting in data to the quality of an
environmental factor or parameter
Regional Environmental Impact: Any
and all environmental impact that directly
affects (direct influence area of the project), in
whole or in part, the territory of two or more
states.
Indexes: They are measure indices that
help us understand a particular situation. For
example: the number
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of trees per inhabitant of a municipality
indicates its vegetation cover and is one of
the indicators of its environmental quality.
This number can be compared to the one
recommended and used to decide if more
trees need to be planted. This index will then
measure the success or failure of a
reforestation program.
Anthropogenic influence: It designates
man's interference with the environment.
Inputs: Combination of factors of
production, direct (raw materials) and indirect
(labor, energy, taxes) that go into the
elaboration of a certain quantity of goods or
services.
Weathering: Set of processes of physical
and/or chemical nature that act on the rocks
producing their breakage, decomposition or
both.

L
Water table: Underground water body
that forms in relatively small depth.
Lentic: Refers to aquatic habitats
characterized by calm and still waters (for
example lakes, puddles).
Environmental license: Administrative
act by which the competent environmental
agency establishes the conditions, restrictions
and environmental control measures that
must be obeyed by the entrepreneur,
individual or legal entity, to locate, install,
expand and operate enterprises or activities
that use environmental resources considered
as effective or potentially pollutants or those
which,
in
any
form,
could
cause
environmental
degradation.
(Conama
Resolution No. 237/97).
Environmental
Licensing:
Administrative procedure by which the
competent environmental agency allows for
the location, installation, expansion and
operation of enterprises and activities that use
environmental resources, considered as
effective or potentially polluting, or those that,
under any

way, may cause environmental degradation,
taking into account the legal and regulatory
provisions and technical standards applicable
to the case. (Conama Resolution No. 237/97).
Preliminary License (LP): It is the
document that must be requested in the
preliminary phase of planning the activity,
corresponding to the study phase to define
the location of the enterprise.

M
Magnitude: This attribute quantitatively
establishes the degree of impact interference,
be it positive or negative.
Road network: Set of roads of the
municipality, classified and hierarchical
according to functional criterion (displacement
in the road, circulation between roads, access
to buildings and urban environment).
Pursuant to Federative Law No. 9,503/1997
(Brazilian Transit Code), via (surface where
vehicles, people and animals transit, including
the roadway, sidewalk, shoulder lane, island
and central lane).
Water sources: (1) Any body of water,
surface or underground, used for human,
animal or irrigation supply. The source of
water supply is defined as a river, a lake, a
spring or a well, from the water table or the
deep
sheet
(Environmental
Sanitation
Technology Company). (2) Any extension of
water, surface or underground, used for
human, industrial, animal or irrigation supply.
Environmental management: The act
of intervening in the natural environment
based on scientific and technical knowledge,
with the purpose of promoting and
guaranteeing the conservation of nature.
Riparian forest: Vegetation bordering
the waterways, characterized by species well
adapted to the abundance of water, and
frequent flooding. They are important in
protecting the banks from erosion and in
wildlife maintenance.
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Mitigating Measures: Those designed to
prevent negative impacts or to reduce their
magnitude. It is preferable to use the term
"mitigating measure" instead of "corrective
action," since most environmental damage,
when it can not be avoided, can only be
mitigated or compensated for.
Biotic environment: Set of all the
biological elements that make up the
environment as a whole
Physical environment: Set of all the
physical elements that compose the
environment as a whole (Geology, Terrain,
Soils, Climate, Water Resources, etc).
Socioeconomic Environment: Set of all
the social elements that characterize the
human, economic and cultural conditions of a
given area.
Monitoring: Act of following the behavior
of a certain phenomenon or situation with the
objective of detecting risks and opportunities.
Computational
modeling:
Computational modeling is the area that deals
with the simulation of solutions to scientific
problems,
analyzing
the
phenomena,
developing mathematical models for its
description, and elaborating computational
codes to obtain those solutions.
Numerical model: A set of formulas,
equations and graphical representations that
numerically express ideal situations that
simulate natural conditions.
Piers: Maritime structure rooted in land,
and that can serve as breakwater or dockable
dock.
Morphology: Shape of the surface of a
terrain.
Migratory movements: Periodic or
irregular trips made by certain species of
animals. Migratory movements occur for
different reasons, such as for breeding,
feeding.
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N
Regulatory: Which has the attribution of
setting standards.

O
Organosol: It is a type of little evolved
organic soil with the coloration black, very
dark gray, or brown, and with high levels of
organic carbon. They are strongly acid soils,
with low base saturation.

P
Environmental Quality Standards:
Conditions that limit environmental quality,
often expressed in numerical terms, usually
established by law and under specific
jurisdiction, for the protection of the health
and well-being of men.
Landscape: It is the expression of the
product of spatial and temporal interaction of
the individual with the environment (IUCN,
1984); is a portion of the space resulting from
the dynamic, and therefore unstable,
combination of physical, biological, and
anthropic elements that, when interacting,
form a unique, inseparable and constantly
evolving set (Bertrand, 1971).
Meteorological parameters: Relative to
atmospheric
phenomena,
and
whose
observations make it possible to predict the
weather.
Parameters: It means the value of any of
the variables of an environmental component
that gives it a qualitative or quantitative
situation. Value or quantity that characterizes
or describes a statistical population. In
ecological systems, measure or quantifiable
estimate of the value of an attribute of a
system component.

Percolation: Slow process of passing a
liquid through a filtering material. Used to
designate the passage of water through the
soil.

affect the aesthetic or sanitary conditions of
the environment, and release materials or
energy in disagreement with established
international standards.

Period: Time interval between the
passages, by a fixed point, of two crests or
two caves of a determined swell. The period
of a wave is a function of the conditions in
which it was formed and determines its
propagation velocity in deep waters (phase
velocity).

Environmental Prognosis: Projection of
the probable future situation of the potentially
affected environment if the proposal under
analysis (project, plan, program or policy) is
implemented.

Permeability: It is the ability of the soil or
rock to allow the passage of any fluid through
its voids or interstices. The permeability
coefficient (K) is always determined in
saturated media, given in cm/s or m/s.
pH: It represents the concentration of
hydrogen ions in g/L. A pure (neutral) water
has pH = 7. Values below seven indicate an
acid solution (pH <7) and values above
indicate an alkaline solution, such as sea
water (pH around 8).
Plankton: Set of microscopic organisms
present on the surface and subsurface of
fresh and salt water. Organisms of reduced
size that have negligible locomotion capacity
in relation to the velocity of the currents, being
then carried by them.
Master plan: Basic instrument of
planning of a city and that disposes on its
politics of development, territorial planning
and urban expansion. (Dicionário Eletrônico
Aurélio Século XXI).
Pollutant: Any form of matter or energy
that will adversely interfere with the predefined uses of water, air and soil, previously
defined.
Pollution: It is the degradation of
environmental quality resulting from activities
that directly or indirectly harm the health,
safety and well-being of the population, create
adverse conditions for social and economic
activities, adversely affect biota,

Q
Water quality: Physical, chemical and
biological characteristics related to its use for
a particular purpose.

R
Recharge: The ability of an aquifer to
return the initial amount of water after its use.
Environmental Recovery: it is a series
of attitudes aimed at giving back to the
environment its characteristics, the stability
and the balance of the processes operating in
that determined degraded environment.
Environmental Resource: All matter
and energy that has not yet undergone a
process of transformation and is used directly
by humans to assure the physiological, socioeconomic and cultural needs, both individual
and collective.
Water resources: Surface water or
groundwater available for any use in a
particular region or basin.
Reduction: Process in which a
substance gains electrons in the presence of
oxygen.
Environmental Impact Report (RIMA):
Document that reflects the conclusions of the
Environmental Impact Study, written in
accessible language, so that
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it is possible to understand the advantages
and disadvantages of a project, as well as all
the environmental consequences of its
implementation.
Relevance: It represents a theoretical
summation of the scores awarded to each of
the previous attributes, in order to classify the
expected impacts, in a scale that allows
understanding the degree of interference of
each action.
Terrain: Designation of the various
terrain accidents. Distinction, evidence,
enhancement. Action or effect of releasing.
Edge, protrusion, rebound. Architectural work
or outstanding work. Sculpture or painting, in
which the objects stand out from the surface
of the building or the web.
Residue: Material discarded, individually
or collectively, by human action, animal or
natural phenomena, which can be harmful to
health and the environment when not
recycled or reused.
Restinga: A strand of sand that, starting
from the coast, extends to the sea, whether
always outcropped or only at low tide; sandy
and saline coastal terrain, and covered with
herbaceous and shrubby plants typical of
these places; reef; strip of bush on the banks
of stream or river; strip of wood on the banks
of the river, which, on the occasion of great
tides or full winter, appears, while the ground
remains submerged; common denomination
to shallow depressions, flooded or dry, always
straight, and rigorously parallel to the line of
the coast; strip of sandy land between a pond
and the sea.
Reversibility: For each impact listed, it
determines the possibility of reversion of the
observed negative effects. When positive
impacts are predicted, there is no reason to
assume intention of reversing the results,
either by the Entrepreneur or by third parties.
Environmental Risk: Potential to realize
adverse consequences for human health or
life, for the environment or for material goods.
(According to the Society for Risk Analysis).
Rocks: Natural aggregates consisting of
one or more minerals.
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RPPN:
Heritage.

Private

Reserve

of

Natural

S
Salinity: Measurement of the amount of
dissolved salts in sea water. It was defined as
the total dissolved solids in sea water, in parts
per thousand (%) by weight. Salinity is not
determined directly by evaporating water, but
by chlorination, refractive index, or electrical
conductivity.
Sanitation: Control of all factors of the
physical environment of the man that exert or
can exert a deleterious effect on their
physical, mental or social well-being (World
Health
Organization).
Obtaining
and
maintaining a state of control over natural
forces, or forces created by material progress,
adverse or contrary to the human biological
constitution,
respecting
the
natural
ecosystems and that are necessary to the
ecological balance.
Seasonal: Concerning the seasons of
the year.
Seasonality: Relative to the season.
Transversal section: Segment that
intersects, perpendicularly or not, a defined
area or volume.
Sediments:
Materials
from
the
weathering action on rocks or pre-existing
organisms that undergo transport and
deposition or chemical precipitates.
Silte: Size of grain. See granulometric
scale.
Synergy: Cooperation. Simultaneous
association of several factors that contribute
to a coordinated action. Simultaneous action,
in common.
Soils: They are materials, essential
constituents of the earth's crust, coming from
the in situ decomposition of rocks by the
various geological agents, or by the
sedimentation

unconsolidated of elemental grains from the
altered rocks, with the addition of fibrous
particles of carbonaceous material and
organic matter in the colloidal state.
Substrate: Any object, or material, upon
which an organism grows, or to which it is
attached - substance, or stratum, underlying
that organism; nutrient that serves as the
basis for the development of an organism.
Vegetal suppression: Extinction, elimination,
disappearance of plant cover.

T
Thalweg: Line of greater depth of the
fluvial bed.
Reference Term (TR): Set of criteria
required to perform a given activity.
Terrace: Horizontal or slightly inclined
surface, constituted by sedimentary deposit,
or topographic surface modeled by fluvial,
marine or lacustrine erosion, and limited by
two slopes in the same direction. It can be
classified as marine, lacustrine, fluvial, etc.
Earthmoving: Act to plan, align the
ground to perform a work. It is the preparation
of the ground to build something, that is, to
leave it free from ripples and failures.
Topography: Science that studies all the
geographical accidents defining the situation
and their location in any area. It has the
importance of analytically determining the
measurements of area and perimeter,
location, orientation, variations in relief, etc.
and also represent them graphically in
topographic charts (or blueprints).
Coastal
sedimentary
transport:
Sediment movement caused by waves and
currents,

including both the longitudinal drifts by the
coastal drift and those perpendicular to the
coastline.
Transposition: Action
changing the position.

or

effect

of

Turbidity: Measurement of the degree of
extinction of light in an aqueous solution,
usually resulting from the presence of
suspended solids.
Gas turbine: Also called a combustion
turbine, it is a rotary engine that extracts
energy from a gas combustion stream. It has
a compressor upstream coupled to a turbine
and a combustion chamber.

U
Conservation units: Portions of the
national territory with characteristics of
relevant ecological and landscape value, in
the public or private domain, legally
established by the public authority with limits
defined under special administrative regimes,
to which adequate protection guarantees
apply. Example: National Park, Biological
Reserves, Ecological Stations.
Use and occupation of soil: Set of
activities, individual processes for the
production and reproduction of a society over
an
urban
agglomeration
based
on
individualized locations, combined with their
patterns or types of settlement, from the point
of view of spatial regulation. It can be said
that the use of the soil constitutes the
rebalancing of the social reproduction in the
urban space plan. Soil use is a combination of
a type of use (activity) and a type of
settlement (edification), according to DEÁK
(2001).
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Thermoelectric Power Plant: It is an
industrial plant used for electricity/power
generation from energy released in the form
of heat, usually by the combustion of some
type of renewable or non-renewable fuel.

V

vegetal cover; the local plant communities;
quantitative term characterized by abundant
plants. (2) Total number of plants and plant
parts such as leaves, stems and fruits that
form the cover of a soil surface. Sometimes
the term is used more narrowly to designate
the set of plants that live in a given area.

Flow rate: A certain volume transported
over a period of time (for example liters per
second, cubic meters per hour).

Strand: Mountain slope, from which the
rainwater derives.

Shrub vegetation: Vegetation composed
of shrubs.

Z

Primary vegetation: Vegetation of
maximum local expression, with great
biological diversity, with minimal effects of
anthropic actions, to the point of not affecting
significantly its original characteristics of
structure and species.
Secondary
vegetation:
Vegetation
resulting
from
natural
processes
of
succession, after total or partial suppression
of the primary vegetation by anthropic actions
or natural causes, and there may occur trees
remaining of the primary vegetation.
Vegetation: (1) Set of vegetation that
occupy a certain area; type of
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Environmental Zoning: (1) It is
rational, technical, economic, social
environmental planning of land use. (2)
the planning of land use based on
management of interests and social
economic needs in consonance with
environmental preservation and with
natural characteristics of the place.

the
and
It is
the
and
the
the

Zooplankton: Group or assembly of
animals that live suspended in bodies of
water, being passively dragged by the
movements of the water. It includes, in
addition to adult organisms, eggs and larval
forms. Heterotrophic planktonic organisms
that feed on phytoplankton, debris and
themselves.
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