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1.  WHO IS RESPONSIBLE FOR THE ENTERPRISE?   
 
POLIBRASIL RESÍNAS is a Brazilian company actually formed by the association of two large 
groups, Suzano Petroquímica S.A, enterprise of the Suzano Group and Basell Brasil, fully 
controlled of Basell International Holding (association of Basf and Shell groups), holders of equal 
parts of the company’s capital.   
 
Polibrasil began its activities in 1978 when it inaugurated the first factory of polypropylene of Latin 
America, in Mauá, in the state of São Paulo. The following year, the Camaçari unit, in Bahia, 
started its activities. The production of composite polypropylene begun after the acquisition of 
Norcon Dupont's unit, in Camaçari, in the year of 1993.    
 
 
Polibrasil was the pioneer in the production of polypropylene and is presently the market leader in 
Brazil and in Latin America, and The group Suzano is present in several industrial enterprises in 
Brazil, has pioneered the development of technology for cellulose and has a significant 
participation in the petrochemical sector in Brazil since 1974.  
   
In September of 2005, by means of a shareholders' agreement already disclosed by the press, 
Polibrasil totally belongs to the group Suzano Petroquímica.    
     
In Duque de Caxias, in Rio de Janeiro, the unit directly responsible for the maritime terminal, 
begun the industrial operations in September of 1992, with the denomination Braspol Polymers 
S.A. Production capacity was then 110.000 tons of polypropylene per year, using propylene from 
REDUC, petroleum refinery of Petrobras Group.   
   
The resins possess wide use in packing, in the production of domestic artifacts, textile industry 
and, given its non-toxic characteristics, are also used in the pharmaceutical industry, among 
others. The polypropylene composite has its chief market in the automobile industry.   
   
Polibrasil possesses a corporate office in the city of São Paulo and the three industrial units, 
strategically located, have the following production capacities.   
   
Unit   
Capacity of Production (t/ano)   
                                                                        Resins                                Composite  
Mauá-SP                                                       300,000                                      0   
Camaçari-BA                                                 125,000                                     24,000   
Duque de  Caxias-RJ                                    200,000                                      0   
Total                                                              625,000                                    24,000   
   
The total work force of the three industrial units has 465 employees, been that 83 of them were 
allocated in Duque de Caxias Unit. This Unit also has 79 third parties employees. 
 
The product of Polibrasil are thermoplastics resins of polypropylene, with commercial  name of 
“Prolen” and  polypropylene composites. The products are marketed in the national market for 
about 550 customers and exported for more than 40 countries, with gross revenue, in 2004, over 
R$ 2,4 billion.   
   
Among the main equipments of the productive chain, are included: reactors, purification and 
distillation columns, filters, scales, boilers, pumps and compressors.   
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The production of resins is continuous and that of composites is in batches. The specification of 
the products is defined according to their application.   
   
Special attention is given to environmental issues and safety, in all the units. The company has 
thus achieved certified excellence, as described below. In the same way, the commitment to 
socially responsible action has been placed at the top of the hierarchy of management policies.     
   
The Integrated Management System for Quality, Environment and Health & Safety of Polibrasil 
possesses the certifications ISO 9001, ISO 14001, ISO/TS 16949 and OHSAS 18001 as a way to 
demonstrate its compromise with sustainability and continuous improvement of performance. 
 

 Certificate ISO 9001,  for Quality Management System for all company operation since of 
year 1993; 

 Certificate ISO 14001, for Environmental Management System since of year 2000  for the 
three units Camaçari, Duque de Caxias and Mauá; 

 Certificate OHSAS 18001, Occupational Health and Safety Assessment Certificate. 
Polibrasil it was one of the first Brazilian companies to receive this certificate. 

 
Polibrasil develops processes as well as internal and external procedures to assure the 
identification, interpretation and application of applicable regulations and standards with all 
interested parts. It also guarantees the preparedness of the industrial units, the integrity of their 
assets and the proper maintenance and calibration of dosing and measurement equipment, the 
monitoring of the critical processes, the preventive, predictive and corrective maintenance 
schedules, and the development of engineering projects following best methods and practices. 
 
Some highlights of the activities developed by Polibrasil are in place.   
   
Environment, Health and Safety   
   
All the units operate with the due environmental licenses and other pertinent legal authorizations. 
The unit of Polibrasil in Duque de Caxias possesses the License of Operation no.177/2002 (valid 
for 5 years starting from referred date issued by the State of Rio de Janeiro environmental 
authority (FEEMA - State Foundation of Environmental Engineering). A copy of this License is 
enclosed.    
   
The environment and the safety of employees, collaborators and communities deserve special 
attention in the units of Polibrasil. As the provisioning of the inputs and raw materials to guarantee 
the continuous production of resins require the storage of toxic and inflammable products as well 
as fuels inside the industrial plants, possible impacts from Polibrasil´s operations are controlled 
and minimized by means of the application of an integrated management system – Quality, 
Environment, Health& Safety and by implementation of Responsible Actuation Program.   
 
The liquid effluents and atmospheric emissions are controlled with the application of more rigorous 
standards than those of Brazilian regulations. The solid residues are selectively collected and 
stored and have proper destination in all the units.  
 
The products generated by the customers from the polypropylene are not toxic and their eventual 
impacts are limited to material accumulation and visual pollution. Polibrasil also participates in the 
Plastivida recycling program, of the Plastics Environmental institute, that seeks to motivate 
recycling in the society. 
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 Polibrasil is also a member of the program for Socially Responsible Action, ABIQUIM - Brazilian 
Association of the Chemical Industry. This program seeks the execution of a wide set of health, 
safety and environmental conservation actions.  
 
Polibrasil also relates directly to the communities. The communities' needs are mainly identified by 
means of the Advisory Community Council and the Managerial Associations: Group Synergy 
located in Mauá (APOLO), COFIC - Committee of Industrial Fomentation of Camaçari, 
ASSECAMPE - Association of Campos Elíseos's Companies, in Duque de Caxias and National 
Advisory Council of ABIQUIM. 
 
All received requests are analyzed in accordance with the company’s policies of socially 
responsible action.  Acting in partnership with local authorities, Polibrasil also offers support in the 
implementation of socially relevant projects.    
 
The employees' and collaborators´ well-being is one of the bases of the operational efficiency of 
Polibrasil. Programs of Health, Safety and Environmental Conservation are priority areas just as 
the programs for personal and professional development. 
   
All the applicable special requirements for the safety of direct employees and the work force of the 
companies which render services to Polibrasil are established by means of careful analysis of the 
risks of all activities in the work environment, for the definition of control and protective measures. 
Safety's special requirements include: collective and individual protection, process safety, 
emergency control, radiological protection, and intense training activities defined in the “Program of 
Training & Development ".   
   
Technology  
   
Using the most modern technologies, Polibrasil always acts in the vanguard of the sector. 
Technological development is used as an as important means to keep the leading position in the 
expansion of the polymers markets. Pioneer in the production of polypropylene in Latin America, 
Polibrasil was also the first plant in the world to produce random co-polymers, with LIPP 
technology, in the unit of Duque de Caxias in the State of Rio de Janeiro. All its units - Camaçari, 
Duque de Caxias and Mauá - use state-of-the-art technology in the production of the several 
polypropylene varieties.    
   
Innovation   
   
The polypropylene of Polibrasil is present in the whole range of final products of the market. The 
company also fosters new applications, acting as a development agent. To innovate is always the 
slogan that orients Polibrasil´s performance in the most different levels and activities. But it has 
special importance for the body of engineers and technicians who act in close partnership with 
customers in the research and in the development of products.    
   
Products   
   
Polypropylene of Polibrasil is formed basically by three groups of products:   
   
Homopolymers (homo)   
Obtained exclusively by polymerization of the propylene, with excellent brightness and rigidity 
characteristics.    
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Heterophases Copolymers (heco)    
Incorporating, in a specific way, ethylene molecules to the production process, a product with 
excellent rigidity, malleability and impact resistance is obtained, which is used extensively in the 
production of automobile parts, rigid packing and industrial applications.    
   
Random Copolymers (race)   
Incorporating, in a random way, ethylene molecules to the production process, a material is 
produced that allies excellent visual properties, as brightness and transparency, and lower fusion 
temperature. The Random copolymer is used in the production of domestic utensils and other 
products that demand high transparency.    
   
Polypropylene Composites   
The composites are obtained by the addition of minerals, impact modifiers and pigments to the 
polypropylene. They enlarge the range of applications, serving specific functions that demand 
different properties. For that, Polibrasil offers total technical support to the customers, allowing the 
development of products with exclusive characteristics and designed for specific applications.    
   
All the units operate with pallets and big-bags. For the customer, the system provides for cost 
optimization as well as for the automation of the handling processes and of the storage of the 
resin.    
 
Below are some examples of manufactured products using polypropylene produced by Polibrasil: 
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2. WHERE IS LOCATED THE ENTERPRISE? 
 
The enterprise is located in the Bay of Guanabara, shown in the following Illustration 2.1 as part of 
the State of Rio de Janeiro context. The Bay of Guanabara possesses a perimeter of 131 km 
occupying about 16% of the total 800 km coast extension of the State of Rio de Janeiro.    
   
In a regional context1 the Bay of Guanabara receives an hydrographic contribution area of about 
4.080 km2 where about 8.2 million inhabitants distributed in 15 municipal districts presently live. 
The hydrographic area includes the totality of the territories of the Municipal districts of Duque de 
Caxias, São João de Meriti, Belford Roxo, Nilópolis, São Gonçalo, Magé, Guapimirim, Itaboraí and 
Tanguá and, partially, those of Rio de Janeiro, Niterói, Nova Iguaçu, Cachoeira de Macacu, Rio 
Bonito and Petrópolis. 
 
Figure 2.1 – Location of the enterprise in the macro regional context 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GUANABARA BAY 

 
Main Characteristics of the Bay of Guanabara   
   
The Bay of Guanabara, represented ahead in the Figure 2.2, possesses a total surface of 389 km2, 
from which 328 km2 is water surface and 56 km2 are referred to the surface of the 42 existing 
islands. Its estimated water volume is 2 billion of m3.   
   
 

                                                 
1 Project PLANAGUA SEMA/GTZ of Brazil-Germany Technical Cooperation – FEMAR, 1998 
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The average depth is of 5.7m, reaching the maximum value of 58m in the proximities of the 
entrance section. The main channel, along the north-south direction, is approximately 20 km long 
with 15 to 20m depth and 3km width.   
    
Figure 2.2 – Macro Location of the enterprise in the Bay of Guanabara   
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For its physiographic characteristic the Bay of Guanabara constitutes a main entrance portal for 
the coastal zone and the sea. The Bay of Guanabara shelters the second sea port of the country 
with 16 petroleum terminals, 2 military naval bases and 32 shipyards of small, medium and large 
tonnage. It currently presents an annual movement of more than 6,000 ships and 5 fishing 
colonies.  
   
The Bay of Guanabara is also used as a waterway interconnecting the cities of Rio de Janeiro, 
Niterói, Paquetá and São Gonçalo, with a movement of 100,000 people a day.   
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The management of the Department of Hydrograph and Navigation (DHN) of the Brazilian Navy  
measured maximum water stream velocities around 1.5 m/s at the first 5 m from the surface of the 
water in the main channel during the high tide and during the sizígia  tide conditions. As the Bay 
enlarges in the south-north direction the velocities of inflowing tide decay to values between 0.4 
and 0.6 m/s to the east and north of the Governador Island. In the most interior areas close to the 
mangroves regions, to northwest and east, the speeds can drop below 0.3 m/s in the periods of 
low tide where low circulation occurs. 
 
Pollution Sources and Quality of the Waters   
   
The hydrographic contribution area of the Bay of Guanabara, where presently live and operate 
about 8,2 million inhabitants and 6.000 industries shelters 25 basins and more representative sub-
basins, whose main water courses serve as a way of transportation of most of the pollution 
generated in the continent that flows to the bay through each respective stream’s mouth.    
  
The main source of pollution in the Bay of Guanabara is generated by the disposition of several 
treated and non treated industrial effluents. Based on studies accomplished between 1991 and 
1993 (Agreement between FEEMA and JICA (Japan International Cooperation Agency), it has 
been estimated a load of domestic organic effluent of 383 t/d of BOD and about 80 t/d of industrial 
effluent distributed within the municipalities of the contribution basin. The western and 
northwestern areas of the Bay generate about 78% of the total domestic organic load and 70% of 
the industrial organic contribution.   
 
The results contained in the FEEMA/JICA study previously mentioned show that most of the 
important parameters of water quality of these of fresh water bodies presented violations in terms 
of Class 2 standards, considering as reference Res. CONAMA 20/86 (presently substituted by the 
Res. CONAMA 357/05, which maintained similar parameters for most regulated parameters). The 
Dissolved Oxygen - DO, for example, presented values lower than 1.0 mg/l against a reference of 
5 mg/l, while the Biochemical Oxygen Demand - BOD reached 24 mg/l, against a reference of 5 
mg/l. 
 
Since 1994 the Anti Pollution Program of the Bay of Guanabara – PDBG, financed by IDB 
(Interamerican Development Bank) and OECF (Overseas Economic Cooperation Fund of Japan) 
has entered in course for investments in infrastructure of basic sanitation, involving projects, 
construction and expansion of treatment stations, emissaries, collecting network, as well as 
projects and systems for urban solid residues until the year of 2010. The program has helped to 
improve areas of larger urban concentration of the bordering municipal districts of the Bay of 
Guanabara. However, the program has had successive construction delays and most of the 
collecting network as well as projects associated to urban solid residues have not been built. 
 
The waters of the Bay of Guanabara at the station GN-20 located in the vicinity of the terminal 
under consideration, the average concentrations petroleum hydrocarbons (measured as oils and 
greases), Kjedahl nitrogen, ammonia, phosphorus and heavy metals also presented several 
violations in relation to reference parameters.   
   
The low circulation allied to the daily load of pollution and sediments, has induced the existence of 
areas without biological activity (dead area) in regions of the Bay of Guanabara mainly at its 
western/northwestern portion. 
 
Due to the delay of construction of the collecting network and treatment stations planned by the 
PDBG we can consider that the current situation, without new publishing, is similar to the FEEMA 
and JICA studies developed between 1991 and 1993, meaning that only 15% of the sewage 
produced by the population of the Bay of Guanabara contributing basin is treated.   
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Superficial Sediments   
   
In relation to sediments several studies have been accomplished by FEEMA2 (1980/1986, 1997) 
and FEEMA/JICA3 (1991/1993) for the area of the Terminal and Transfer Pipeline Plan 
represented by the sampling station of GN20 (between the Governador Island and Iguaçu River– 
close REDUC). They showed maximum concentrations of 0.004 mg/g (Cadmium); 0.55 mg/g (total 
chromium); 2.4 mg/g (zinc); 0.12 mg/g (lead); 0.12 mg/g (copper) and 0.0025 mg/g (mercury) in 
anthropogenic fraction (<200 mesh), fraction of present metal in sediments with more facility of 
being absorbed by the aquatic life, reaching the man through the alimentary chain.   
   
The accomplished studies concluded that in spite of the non existence of quality patterns for 
sediments with relation to heavy metal and of its high concentrations observed, particularly at the 
western/northwestern regions of the Bay when compared with the remaining, it can be affirmed, 
through analyses accomplished in fish and mollusks, that such contents are still below the 
advisable limits for the World Organization of the Health – WOH and the Food and Drug 
Administration – FDA.   
   
Mangroves    
   
Mangroves are ecosystems of arboreal formation, characteristic of the sheltered coasts of the 
inter-tropical strip, located in soils of recent formation and conditioned to the tide variations. The 
distribution of this vegetation is controlled mainly by the climate, tidal regime, salinity and 
substratum type, to which it has been adapted in morphologic, physiologic and reproductive terms. 
They are better developed in low energy environment, with muddy soil containing high organic 
matter content. Its degree of structural development is a function of the answer of the species to a 
sum of environmental factors, which can vary in intensity and occurrence frequency.   
   
The vegetable species occurring in mangroves are typically tolerant to salted waters, being 
developed at the protected coastal zones, plains or muddy beaches and at the margins of rivers in 
several parts of the world. To these vegetable species other components of the flora and of the 
microscopic and macroscopic fauna are associated. They are adapted to a substratum periodically 
flooded by the tides and with great salinity variations. 
 
The mangroves are considered natural nursery so much for the characteristic species of this 
environment, as for fish and other animals that migrate for the coastal areas during at least a 
phase of their life cycle, as for spawning. Its function as natural nursery for several species of this 
ecosystem as fish and others animals’ shellfishes derives of its structural organization: its intricate 
radicular system offers shelter and food for larvas of fish and others. Oysters and eatable crabs 
stay in mangroves during all its vital cycle,  
   
The mangroves are natural sources of renewed nutrients that have an important role in the ecology 
of the coastal area, including the protection and stabilization of the coastal line. They are adapted 
with high temperatures during the whole year and high precipitation. They are the most prominent 
coastal ecosystems in tropical and subtropical areas of Caribbean, Latin America and Africa. From 
mangroves are obtained products such as wood, charcoal, honey, oil, tannin, animal protein, etc., 
which are explored by the population that live nearby. 
 
 

                                                 
2 One Evaluation of the Quality of the Rio de Janeiro’s Coastal Waters – Project PLANAGUA SEMA/GTZ of Brazil-
Germany Technical Cooperation – FEMAR, 1998 
3 Idem 
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These mangrove systems have found in the Bay of Guanabara an ideal place for their 
development because of the large areas of swamps. In the 18th century mangroves reached4 a 
surface of 257 km2 from a total surface of the Bay of Guanabara of 454 km2, meaning 57% of the 
total surface.  
 
Large sections of the original mangrove ecosystem have been destroyed. A map of the Guanabara 
Bay in the beginning of the 20th century shows that many downtown areas of the City of Rio de 
Janeiro itself were built on mangrove and swamp ecosystems. The largest regional sanitary landfill, 
Metropolitan Sanitary Landfill, is located in Duque de Caxias, lies a few kilometers to the Northwest 
of the maritime terminal, receiving 6,000 tons of garbage per day, and was built on original 
mangrove. 
 
The anthropic action during the urban expansion to habitation for low income population, including 
vegetation suppression for landfill for quarter construction and carcoal production until the present 
time took to a devastation not only of the surface of the Bay of Guanabara, reduced in 15% - from 
454 km2 to 389 km2 - but mainly the mangroves that were reduced from 257 km2 to 80 km2 - about 
69%.  
 
As the urban expansion was developed in the west and northwest region of the Baia de 
Guanabara, are in these regions where located the main degraded mangrove area.  
 
The Terminal is located in the northwest of the Bay of Guanabara, where practically do not exist 
fishing activities. In the mangrove swamp region (where existing the tide’s influence) the unique 
activity is related with crabs’ hunter.   
 
Around of 70% of 80 km2 of existing mangrove area is concentrated in its majority in the eastern 
area of the Guanabara Bay - Area of Environmental Preservation of Guapimirim. 
 
In spite of the recognized importance of the mangrove only since 1975 this ecosystem has been 
considered as permanent preservation of the vegetation by federal law that it instituted the National 
Forest Code. 
 
 
 
 
    

                                                 
4 Amador,E.S - Bay of Guanabara and Peripherical Ecosystems: Men and Nature. –Reproarte Editora; 1997 
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3. WHAT IS THE ENTERPRISE? 
 
It is a maritime private terminal for receiving propylene for the unit of Duque de Caxias of Polibrasil, 
with a frequency of 8 ships/month and a transfer pipeline with about 12 km of extension, linking the 
terminal to the Polibrasil Unit in Campos Elíseos, district of Duque de Caxias.  
 
The maritime terminal is located to the north of the Island of Boqueirão, in the Bay of Guanabara 
and the pipeline crosses that portion of the Bay in the Northwest direction until arriving at the 
propylene storage area of Polibrasil, according to Figure 3.1 below, that presents the location of 
the enterprise in the context of its area of influence.  Between the water in-take channel of REDUC 
and the Iguaçú River to the right of the figure, lies to REDUC, Petrobras oil refinery in Rio de 
Janeiro.  
   
Figure 3.1 – Location of the enterprise in the context of its area of influence 
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Figure 3.2 – Aerial View of the enterprise region 
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Figure 3.3 – Transfer pipeline crossing Petroflex area in the direction of Polibrasil’ industrial 
plant and highlights view, in enlarged scale, the actual area of Polibrasil´s industrial plant 
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4.  WHICH ARE THE PURPOSE AND THE OBJECTIVES OF THE MARITIME TERMINAL?  
 
Presently, the supply of propylene is accomplished by three ways. The directly supplying from 
REDUC, through a multi-purpose Petrobras pipeline shared by REDUC, Petroflex, Transpetro, and 
Polibrasil companies, that originates in the Maritime Terminal of Redonda Island in the Guanabara 
Bay and  trucks loaded at the Petroquímica União - PQU, located in Mauá, São Paulo. These 
trucks carry propylene for more than 500 km and cross areas densely inhabited to reach the unit of 
Polibrasil in Duque de Caxias.  
 
The supply by multi-purpose Petrobras pipeline which also carries LPG and others products, on 
the other hand, causes frequent problems of contamination of the polymer grade propylene 
necessary to Polibrasil production. In addition to this problem, there is also the need to maintain 
safe stocks for the continuous production of polypropylene, which, given the priorities of pipeline 
operation by PETROBRAS, is not always met. 
 
The current logistics of road supply, in spite of Polibrasil´s safety measures, presents social  risks - 
propylene is a dense, flammable gas, with hazardous characteristics similar to LPG – as this risk  
growth if the supply of propylene by trucks will be made in order to support the expansion 
production capacity to 360,000 tons/year of polypropylene. This expansion carries out an increase 
of trucks trips/month from the actual 109 to 417, growth of 380%. 
 
The implementation of the maritime private terminal and of the propylene transfer pipeline, under 
Polibrasil’s operation and maintenance certificate standards, will allow the direct and safe supply of 
significant amounts of propylene by sea, without increase of the current risks, allowing better 
control of the quality of the raw material and ensuring a more reliable supply. These are essential 
prerequisites for the sustainable expansion of polypropylene production in Duque de Caxias, which 
will generate more qualified jobs as well as more taxes for the municipal district, the State and the 
Union.   
   
The Terminal and the Transfer Pipeline are essential for increasing the safety and reliability of 
propylene supply and, therefore, essential for the increase of the capacity of polypropylene 
production to 360.000 ton/year in Duque de Caxias. This increase will meet market growth in its 
fullness and will enlarge the direct and indirect social and economic benefits of Polibrasil.   
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5.  HOW WAS THE LOCATION OF THE MARITIME TERMINAL AND PROPYLENE 
TRANSFER PIPELINE DEFINED? 
 
For the definition of the location of the maritime terminal and transfer pipeline, the following factors 
were taken in consideration:    
   

 Ship type -  defines the necessary local depth, the access characteristics, and the 
maneuver areas; the maximum draft of 8.5 m leads to a necessary depth of 9.5 m for 
access, sailing, maneuvers, and docking;   
 

 Proximity to Polibrasil;   
 

 8 " pipeline route for transfer of the propylene to Polibrasil; and   
 

 Qualitative differential environmental aspects related with transfer pipeline route. 
  
Maritime Terminal 
  
Location Alternatives  
 
Four alternatives locations were pre-selected as shown in the Figure 5.1ahead. Alternatives A and 
B due to its proximity to Polibrasil, no land area with community crossed by pipeline (safety and 
environmental aspects) and alternatives C and D due to proximity of maritime operations, shown 
viability of new terminal regarding  ship approach and docking maneuvers aspects.   
 
Alternative A   
   
This is the location closest to the plant and of the existing right-of-way of PETROBRAS’ pipelines. 
However, it doesn't present necessary natural depth, requesting dredging for the implementation of 
the terminal. As it is an area of low energy in the back of Bay, it is subject to sedimentation 
processes, requiring a permanent maintenance dredging program, with high operational costs. 
This alternative was therefore discarded.   
   
Alternative B   
   
This location is to the north of the Island of Boqueirão (about 1 km), immediately above the 
restricted area defined by the Navy (forbidden area to civilian activities, fishing, navigations, etc…) 
and is 8.5 km straight line distance from the area occupied by Polibrasil and Petroflex. The depth is 
greater than 9.5 m, the minimum necessary to accommodate the largest ship expected to use the 
terminal.   
   
Docking alignment was determined considering the regime of winds in the area and the indications 
of the currents contained in the “charts of tide currents “of the Bay of Guanabara, published by 
DHN – Hydrographic and Navigational Management Department, of the Ministry of the Navy.  
 
In spite of the lack of normal commercial maritime operations and conditions this alternative allows 
for easy access by large ships, as confirmed by the Association of Bay “Praticos” (i.e. Official Ship 
Captains Association - who take control of ships entering Guanabara Bay in order to guarantee 
safe navigation and docking). The necessary nautical signs to define the extension of the existing 
navigation channel (which serves the Navy terminal Admiral Tavares, second pier) in an extension 
of approximately 8 km, has already been studied and analyzed by DHN. Signs for both the area for 
maneuvers and the zone of anchoring of the ships will also be implemented. 
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Figure 5.1 – Location  Alternatives 
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Alternative C   
   
This area is located between the terminals Admiral Tamandaré - main and secondary pier - of 
PETROBRAS, and would have the same alignment of the said. This location is of easy access, 
and presents depth greater than 9.5 m. However, the Association of Bay “Praticos” informed that 
ships dock both in the external and internal sides of the two Petrobras piers, than this location was 
abandoned due to difficulties of maneuvers and access.   
   
Alternative D   
   
This area is 1.5 km from to the south of the terminal Admiral Tamandaré (main pier) of Petrobras, 
and would be aligned with the same. This location is of easy access and presents depth greater 
than 9.5 m, the minimum necessary to accommodate the largest ship.    
   
Polibrasil’ plant is approximately 15 km in a straight line from this location, and the pipeline would 
have to cross 1.5 km of dense population land in the Governor's Island. In case the pipeline were 
to avoid the safety and institutional restriction, this extension would reach 18 km.   
   
Selected alternative   
   
Alternative B was selected as the most appropriate. This area presents the following advantages 
over the other alternatives:   
   

 greater proximity to the plant (except for alternative A, discarded due to natural depth), 
causing the smallest investment in pipeline and construction;   

 lack of interference with existing facilities and terminals;   
 appropriate and compatible natural  depth;   
 doesn't require permanent dredging; and   
 Doesn’t require land crossing of densely inhabited areas, therefore causing smaller social 

and environmental risks.   
    
Alternative Port Facilities 
 
Four alternatives were studied for the port facilities, to know:   
   

 single floating buoy;   
 four floating buoys;   
 fixed platform with docking dolphins and floating buoys for ship alignment; and   
 fixed platform with docking and ship alignment dolphins.   

   
   
For the selection of the terminal type to be installed, a multi-criteria matrix was applied. It consisted 
of scores and weights for each criterion, in accordance with its relative importance, obtaining a 
total score for each alternative. This analysis allows the hierarchization of the alternatives, 
reflecting an integrated technical, economic and safety aspects point-of-view.   
 
The Evaluation Alternative Matrix was established with the parameters: Safety, Operational 
easiness, Construction easiness, Time Schedule, Investments Cost and Maintenance aspects. 
 
The alternative with a fixed platform and dolphins scores higher due to the weights given to safety 
and operational easiness.  
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The positive safety aspects regarding platform and dolphins are related with great resistance to 
ship movement caused by Bay’s water movement, reducing the efforts of coupling devices 
between ship and propylene pipeline and installation of safety system against fire, independently  
of ship facilities, reduce the accident risk and if happen, mitigation of consequences. The platform 
will have permanent vigilance even without operation.  
 
The operational easiness is associated with support infrastructure area regarding safety equipment 
and activities, operation and maintenance, besides the lower maintenance cost. The dolphins allow 
faster and safer docking operations and product transfer than single floating buoy or four floating 
buoys. This advantages associated with the investment cost level, were determinant in the results 
of the multi-criteria matrix evaluation.  The Figure 5.2 below shows the basic layout of the platform 
and docking system. 
 
 
Figure 5.2 – Lay-out of docking system 
 

 
 
 
 
Propylene Transfer Pipeline  
 
Alternatives Routes 
 
Two alternative routes were analyzed. Alternative 1, is the Straightforward Route, uses the central 
portion of the mangrove area between REDUC`s water-intake channel and the river Estrela. The 
Alternative 2, is near of the REDUC`s water-intake channel, crosses the mangrove area in 
Petroflex`s site, in a parallel line to REDUC`s water-intake channel, some 200 meters east of 
same. Figure 5.3 ahead shows the two alternatives routes using a recent SPOT satellite image. 
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Figure 5.3 – Propylene Transfer Pipeline Alternatives Routes  
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Alternative 1  - Straightforward Route 
   
This alternative was analyzed considering the conventional construction of the pipeline crossing in 
the central area of the mangrove, assuming that the soil would offer adequate support, allowing 
conventional road access by trucks and equipment. This alternative would be economically 
attractive given the use of conventional equipment and techniques. There would be no need for 
special off-shore support and specialized equipment. 
 
This route would compensate its longer length with reduced conventional construction costs, but 
the mangrove area does not support such techniques, whilst a flooded ditch solution would face 
severe construction problems, due to the lack of sufficient flow in permanent water channels.  
 
Besides such problems, this alternative would also divide the mangrove area in two separate 
portions, and would interfere with a dense micro drainage system in the central part of the 
mangrove as well as with rock outcrops close to the elevation of Island of Morro Grande, with 
greater environmental impact. 
 
As shown in the pictures below, this alternative would have to cross several intermittent drainage 
channels which are the very arteries of the mangrove ecosystem, as well as two streams which 
start close to REDUC’s water-intake channel and flow in the direction of the river Estrela. The in 
loco verification of land support conditions demonstrated the impossibility of conventional 
construction methods, later confirmed by specific tests. One can only cross the area on foot where 
there are trees, using their horizontal roots and branches. As one approaches the drainage 
channels it is only possible to advance using wood planks or tree branches.  
 
In the swamp-areas, with lower vegetation, it is not possible to walk.  
 
Picture 5.1 – Alternative route 1 – crossing the central portion of the mangrove 
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Alternative 2   
 
The Alternative 2 considers the pipeline route close of to the channel, with a distance  of the   200 
m of the margin of the channel in the  Petroflex’ side. This alternative for the method of 
construction of the release in flooded ditch, doesn't need access route for construction or 
inspection when in operation, what reduces the area of deforestation to the minimum, limited the 
technique of opening of the ditch where the tube will be seated. This distance of the margin of the 
channel allows avoiding the inconvenience of the periodic dredging of the channel (what can take 
to collapses and the traffic of embarkations in the channel).  
 
In this alternative the pipeline has a total length of 12 km, being 10.2 km buried, 7.9 km in the 
marine part and 2.3 km in the terrestrial part, including 1.8 km in growth of mangroves area. In the 
other 1.8 km final until Polibrasil, the pipeline follows aerial road for the industrial area of Petroflex.   

Selected alternative   

Alternative 2 was selected on the basis of its technical feasibility and smaller environmental impact 
on the mangrove ecosystem.    
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6.  WHAT IS NECESSARY TO IMPLEMENT THE MARITIME TERMINAL AND 
PROPYLENE TRANSFER PIPELINE? 
 
Terminal and Auxiliary Facilities   
 
As described previously, the type of selected terminal was Platform with Dolphins for docking 
operations and will be built in the area whose central coordinates are 22o46'20"S and 43o10"55'W. 
Dredging won't be necessary since the area presents appropriate depth, compatible with the ships 
which will dock at the terminal.   
 
The Maritime Terminal, represented by the Drawings 6.1 (lay-out) and 6.2 (sections) ahead, it will 
be constituted by an operation platform with a total area of 288 m2 (12m x 24m), two fastening 
dolfins and two mooring dolfins. The following facilities will be installed on the platform: substation, 
administrative room with bathroom and sanitary treatment, propylene unloading mechanical arm, 
transfer pumps, small tank (0.7 m3) of diesel oil - with respective contention dike - for the 
emergency generator that feeds one of the fire extinguisher pumps, fire extinguisher pump with 
electric motor and installation for sending/receiving the instrumented PIG device (Figures 
6.1.A,B,C). When in operation through the pipeline this device develops measurements of 
corrosion, geometry, wall thickness, haul of internal cleaning avoiding the need of permanent 
access for maintenance and inspection activities. Human intervention is not required for inspection 
and for maintenance the human intervention access will be temporary and locally defined by the 
PIG operation.  
 
Figure 6.1A - Corrosion PIG        Figure 6.1 B -  Cleaning PIG      Figure  6.1 C - Geometric PIG  

)      
   
Construction will follow the sequence of activities below:   
   

 Stakes will be hammered by specialized boats   
 Pylons and platform floor will be formed and receive concrete on-site  
 Arms and inserts will be placed; 
 Office and other facilities will be erected;   
 Docking and ship handling equipment will be installed; and   
 Pipeline work, pumps and instrumentation will be placed. 

 
Construction and commissioning is expected to be completed within 11 months.  
 
Propylene Transfer Pipeline   
   
Construction and placement of the pipeline of 8 inch diameter and 12 km length  will be based on 
API (American Petroleum Institute) 5L GRB and in DNV (Det Norske Veritas) - Rules for 
Submarine Pipeline Systems. The carbon steel pipes will have cathodic protection by imprinted 
current. The selection of the material for the pipe took in consideration the physical and chemical 
characteristics of the propylene and PIG use.  
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The pipe will be simply placed on the bottom of the Bay, launched from specialized support boats 
capable of welding the pipeline segments. A polyethylene anti-corrosive coating with 3.0 mm is 
specified for the total pipeline length.  
   
The pipeline in both, submarine and terrestrial sections will be built in 12 months, in parallel with 
the construction of the maritime terminal. 
 
A general sketch of the release of the pipe in the mangrove area is presented in the Figure 6.2 
ahead.   
   
Investment Cost and Direct Job 
 
The total investment cost to Terminal and Propylene Transfer Pipeline was estimated in US$ 7.0 
millions dollars and some 200 qualified direct jobs will be created for the construction stage. 
  
Considering inter-sectorial relationships, construction and operation will have significant direct, 
indirect and acceleration effects on local and regional economic activities.  
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Figure 6.2 - General sketch of the release of the pipe in the mangrove area 
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7.  WHAT IS NECESSARY TO OPERATE THE MARITIME TERMINAL? 

Ship Docking   

The operational frequency of the Terminal will be 2 ships dockings per week, one ship at a time 
and only one side of the platform, as shown in the Figure 7.1 ahead.  This frequency will increase 
only 2% of the traffic of ships in the Bay of Guanabara, actually estimate in 115 ships per week.                         

Table 7.1 below shows the main characteristics of the ships which will bring and unloading 
propylene in the Terminal. 
Table 7.1 – Ship Characteristics 

 

NOME LENGTH PROW 
FRONTAL 
LENGTH TGW DRAFT 

STORAGE 
TANKS 

   (m) (m)  (m) (t)  (m) (m3) 
METALTANQUE III 114.00 17.60 9.80 5222.00 5.50 6.118 
METALTANQUE IV 123.98 17.60 9.80 8934.50 5.50 7.200 
METALTANQUE V 123.98 17.60 9.80 8934.50 5.50 7.200 
 
The following items are necessary for unloading propylene:   
 

 a support boat of support of the type " caçapau ", for personnel's transport and small items, 
with the two operators responsible person unloading in loco; 

 a  barrier to avoid dispersion from oil spillage from ship as shown in Figure 7.1 ahead and 
communicate  to contracted emergency- in- sea company that has operation in Terminal;  

 a support boat for the Bay Navigation Experts and attendants, 3 (three) teams with 2 (two) 
attendants each, acting simultaneously in the dolphins and in the platform;   

 2 (two) tugs for mooring and demooring; 
 2 (two) platform operators. 

 
 
Transfer Pipeline 
 
Two platform operators will assure the maintenance of all process and safety conditions 
necessaries to carry out the transference of propylene from ship to the storage equipment in 
Polibrasil’s plant. Standards tests of safety devices in the Platform will be developed regularly.   
 
Communication system with radio and cellular available in the platform will contact immediately 
with control room in Polibrasil’s plant  and the internal circuit of TV  will be available to monitoring 
the operations of ship docking, ship to platform pipeline connection and propylene transference 
and used as support to the vigilance monitoring. 
 
 
Vigilance 
 
• Terminal will have 24 hours guard vigilance. 
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Figure 7.1 – Docking ship and barrier against dispersion from oil spillage    
 

 

BARRIER  
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8.  WILL THE MARITIME TERMINAL AND PROPYLENE TRANSFER PIPELINE 
CAUSE ENVIRONMENT IMPACT? 
 
Construction Phase  
 
As established in section 2 of this report, - Main Characteristics of the Bay of Guanabara-, the 
enterprise will be constructed in their north/northwest region where are quiet altered by  the water’s 
quality and sediments, by heavy load from the incoming rivers draining the densely inhabited areas 
of the border of the Bay, by action of non controlled urban expansion with earth moving activities 
and vegetation destruction and slum’s constructions. All these actions and activities was reduced 
69% of mangrove area in the Bay of Guanabara.    
 
The waters of the Bay are quite polluted, some portions, close to the incoming rivers Caju, Meriti, 
Estrela and Iguaçu, have even been declared dead (without biological activity) by FEEMA. In the 
areas of the terminal and transfer pipeline, where low levels of energy and renewal of the waters, 
silting and a heavy load of pollutants, including garbage, from the Iguacu and Estrela rivers are 
combined, water quality fails to meet any reasonable standard. 
   
The rivers of this area are born in the Serra do Mar (Sea Mountain range ) and reaching the Bay in 
the region of the maritime terminal as the Irajá, São João of Meriti, Iguaçú, Estrela, Suruí, 
Roncador and Guapi Açú, amongst others. These rivers crossing all the municipal districts of the 
periphery of the metropolitan nucleus, the suburbs of the Northern part of the municipal district of 
Rio de Janeiro itself amongst others such as Cachoeira de Macacu, Rio Bonito and Petrópolis. 
These areas have suffered intense urban and industrial growth in the last decades. Due to the poor 
conditions of public sanitation the rivers suffer the negative effects of this occupation, receiving in 
its waters all types of pollutants and common garbage that end in the waters of the Bay of 
Guanabara. 
 
Several factors thus have contributed to environmental degradation, which has begun a long time 
before the end of the seventies introduced the processes of environmental control. Though greatly 
improved since this time, the problems of the Guanabara Bay remain as a major challenge. The 
difficulties of implementing the necessary investments in basic sanitation programs and the lack of 
control of urban growth in the border of the Bay, are the main causes of the current situation, in 
spite of the on-going (since 1994) the PDBG. 
  
Particularly the Terminal will occupy a space relatively small and it will just demand the pylon 
foundations, although not having available information about the quality of the water and sediments 
in this space or not accomplished local environmental evaluation, and although the conditions of 
the natural ambient were not altered like mentioned, for that implantation they won't be necessary 
special works of dredging and excavations that could carry out significant damages to the aquatic 
ecosystem, so much in their physical aspects as biotic, or any damage to the remaining artisanal 
fishing activity of subsistence- lonely activity, without location defined, without timing, with fishing 
rod uses -  and today, because of the environmental degradation, this activity is  quite reduced in 
the region.  
 
For own characteristic, the artisanal fishing of subsistence can be practiced in the whole area of 
the mirror of water of the Bay of Guanabara, about 326 km2, as the terminal it will occupy about 
0.000288 km2 of the area of the mirror of water, it can settle down that the impact is direct, 
however insignificant in magnitude, because of the reduction of available area for the fishing. 
 
The platform pylon foundations and basic working area will be concreted on site but all auxiliary 
components will be prefabricated and only mounted on site. Last generation equipment and 
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trained, certified man power will perform the construction services according to an Environmental 
Construction Plan adopted by Polibrasil as an integral part of the contract with the construction 
companies.    
   
It is therefore clear that the main adverse impact of the construction phase will be the crossing of 
the mangrove area by the propylene transfer pipeline. To minimize the impacts and risks, from the 
project phase of transfer pipeline, two alternatives for the route in terrestrial part was evaluated, 
both in a total mangrove area of 5.0 millions m2 as shown in the Figure 8.1 ahead and synthesized 
in the Table 8.1 – Comparison of Impacts and Risks.   
 

Table 8.1 – Pipeline Routes – Impacts and Risks Comparison 
Alternative 1 

Crossing the Central Portion of the Mangrove
Alternative 2 

Route Close to the existing Water intake 
Channel 

 
The option of conventional opening of a right-of-way through 
the mangrove, using flooded ditch, is not technically feasible. 
The conditions of the natural drainage of this portion of the 
area preclude this possibility - few courses of water with 
insufficient volume for the flooding of the ditch. It might be 
possible to create a new channel, with more than 10 meters 
of width, by means of large excavation works requiring 
sophisticated contention, of complex and onerous execution, 
in order to create and maintain a strip flooded during the 
works. In this case the adverse environmental impacts would 
have high intensity and would not be reverted or mitigated in 
the operational phase, given type and the magnitude of the 
constructive interference.   
   
Given the high density and the load support characteristics 
of the area and the absence of significant channels of 
natural drainage, an alternative method was investigated, 
using special vehicles for vegetation suppression and ditch 
opening in soils with low pressure rate. This option was 
proven also unfeasible, since the soil of that portion of the 
mangroves only has 0.06 kg/cm2 of support capacity, 
against a requested minimum of 0.12 kg/cm2.    
   
The only constructive option in this route would involve the 
creation of an embankment strip in the growth of mangroves, 
with significant vegetation suppression and substitution of 
the soil in a width of 8 to 10 meters. This would imply, 
besides the adverse impacts of the constructive stage, the 
creation of a permanent dike preventing the circulation of the 
waters which is essential to the mangrove ecosystem, also 
besides facilitating predatory access. 
 
This alternative presented in the Illustration 8.1 as 
Alternative 1, has smaller total pipeline length than 
Alternative 2, however the route in the mangroves region 
has 2,950m of length and a width at least of 8 m, what takes 
an area of suppression of vegetation of 23,600 m2, besides 
the impact to be permanent for the creation of a permanent 
dike preventing the circulation of the waters which is 
essential to the mangrove ecosystem.    

 
This alternative allows the conventional 
implementation of the minimum strip of right-of-way for 
a flooded ditch, without the need of large excavation 
and vegetation suppression   for the temporary 
creation of a ditch alongside the channel. The area 
has, besides, a less dense portion of the native growth 
of mangroves than that of the central area of the same.  
   
In this case the release of the pipes is made possible 
by push-on, starting from support specialized boat  
parked in the Bay of Guanabara. This method was 
been successfully used by Petrobras on the other side 
of the channel. This ditch would be flooded enough to 
guarantee the flotation of the lines during the 
constructive phase, given the characteristics of the 
natural drainage of the region close to the channel, 
crossed by several courses of water.   
   
After laying the pipes, the flooded strip - initially with 
about 2 meters - will be progressively clogged by 
sediments, which will, in time, allow for the natural 
regrowth of the mangrove vegetation and associated 
fauna. Since instrumented PIG will be used for 
preventive maintenance activities there should be no 
need for direct access to the pipes for a good many 
years. 
 
 Be noticed here that the operational process foresees 
the use of instrumented PIG for preventive 
maintenance, not having need of servitude route for 
direct access to the pipeline for periodic inspections.  
 
This alternative, also represented in the Figure 8.1 as 
Alternative 2, has larger pipeline length than 
Alternative 1, however his route in the mangroves area 
has 2,150m of length and 2 m of width, what takes an 
area of suppression of vegetation of 4,300 m2 at the 
most, besides the impact, to be temporary for the use 
of the technique of flooded ditch, not needing 
embankment for the assembly of the pipeline 
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                                                        FIGURE 8.1 – ALTERNATIVES PIPELINE ROUTES IN THE MANGROVE ÁREA 
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Table 8.1 above demonstrates that Alternative 1, besides greater vegetation’ suppression 
mangrove area than Alternative 2, it carry out high intensity and irreversible permanent impacts on 
the mangrove ecosystem during construction and operation by the creation of a permanent dike of 
earth works for construction and maintenance inspection access. This dike prevents the circulation 
of the waters, which is essential to the mangrove ecosystem, also besides facilitating predatory 
access. This dike is not necessary for Alternative 2. 
 
Alternative 2, using a route parallel to the existing water intake channel, carry out reduced negative 
impacts during construction and will allow for the gradual recovery of the mangrove ecosystem in 
time. The flooded ditch, after the pipeline is in place, will gradually receive sediments and will have 
its width reduced, allowing for the recovery of the original mangrove vegetation and fauna. 
 
The suppression of the mangrove vegetation, for both routes, but quite minimized in the Alternative 
2, has been duly discussed in the environmental studies and in the permitting process. In this 
context was established the Mangrove Recovery Project to be developed in the area directly 
impacted by pipeline route with the objective of damage mitigation. This Program has the following 
activities: 
 

 Inventory of the area directly impacted by pipeline construction route with identification and 
evaluation of vegetation and micro-drainage; 

 Construction of nursery; 
 Transplantation of specimens from the area directly impacted to near safety area and 

seed’s collecting;  
 Initial development of mangrove specimens from the seeds in the nursery; 
 After the final pipeline construction, in the same area, plantation of specimens developed in 

the nursery and recovery de natural drainage; 
 Maintenance and monitoring the plantation until the first flowering. 

 
Since, the execution of the mentioned program recovery the mangrove and the impact will be 
temporary. 
 
As mentioned above, in addition of the Mangrove Recovery Program and as mangrove vegetation 
is protected by law, Polibrasil requested and received from Instituto Brasileiro do Meio Ambiente e 
dos Recursos Renováveis - IBAMA the Authorization to Vegetation Suppression number 016/2005.  
IBAMA is the federal environmental agency with jurisdiction over mangrove areas. One copy of 
Authorization is in the annex.  
 
In this Authorization also was established, as compensation measure, the project of mangrove 
specimen’s plantation in the total area of 5 (five) times the area damaged by the transfer pipeline 
implantation in the mangrove region with maintenance and monitoring until the first flowering.  The 
location area to develop the plantation will be select by Polibrasil and needs to be accepting by 
IBAMA.     
 
Operational Phase  
 
The operation of an enterprise designed and operated as per the described characteristics and 
procedures, in normal situation, will not cause relevant environmental impacts neither in 
environmental nor in fishing activities.  
 
Regarding the fishing activities, the platform has small dimension, 288 m2, with insignificant 
reduction of fishing area and irrelevant increase of the traffic of supply boats to/from terminal over 
actual traffic, less than 2%.  
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Regarding environmental aspects, in normal operation, the liquids effluents generated by the 
maintenance activities can generate cleaning waters of devices of piping, used lube oils and oil 
and grease slurries, which will be stored in drums and transported to Polibrasil, that will be 
responsible directed to proper management to final destination to companies properly qualified and 
authorized by the environmental agency. The same with sanitary wastes from the bathroom in the 
platform of the Terminal. 
 
Solid residues won't be generated in significant amounts in the normal operations of the terminal 
and receiving pipeline. Best practices will ensure that maintenance activities are controlled to 
minimize the generation of residues containing hydrocarbons (gloves, cloths stained by cleaning of 
equipments, changing pump seals, etc…). These will be properly conditioned in sealed drums and 
managed by Polibrasil that will be responsible to proper management to final destination. 
 
Polibrasil will not treat residues from docking ship in the Terminal. By contract each ship has a 
Management Residues Plan that established the classification, local ship storage and the final 
local destination. Since, all residues generated in the ship is transported to the navigation company 
office, where trough standard document ( Manifesto de Resíduo Industrial – MRI) established by 
environmental agency are send to the environment licensed regulatory place to disposable or to 
recovery company in the case of oil residues. 
 
The fugitive emissions during the transfer operation of propylene will be maintained at minimum 
level as requested in the project criteria, by procedures of safety operation and monitoring trough 
the Fugitive Emission Control Program to maintain values lower than 500 ppm.  

With objective of damage mitigation accident with oil spillage in the period of platform operation, as 
shown previously in the Figure 7.1, the ship and platform will be enclose by a barrier to avoid oil 
dispersion from oil spillage and containment to fast removable. Besides barrier, Polibrasil has 
Individual Emergency Plan, including oil spillage accident in sea, with specialized company to 
immediate action by contract.  
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9.  DOES THE IMPLEMENTATION REGION WILL BE AFECTED BY THE 
ENTERPRISE? 
 
As established previously in section 8, the significant impact of construction and normal operation 
of enterprise are related with the suppression of the mangrove vegetation in the right-of-way for the 
transfer pipeline erection. Since for this adverse impact, mitigate from the project phase by 
selected alternative that minimize area of mangrove vegetation to direct impact, there are a 
Mangrove Recovery Program and compensation and mitigation measures defined in the 
Authorization for Suppression of Vegetation, number 016/2005, requested by IBAMA, copy in the 
annex, that includes plantation of mangroves specimens in areas to be approved by himself.  
  
All adverse impacts however will be mitigate by the best practices and specific programs in the 
terms of Environmental Impact Study (EIA) and included in the licensing process as: 
 

Programs Objectives 
Mangrove Recovery Program Impact mitigation of transfer pipeline over 

mangrove vegetation 
 

Environmental Compensation Program Plantation of specimens of mangrove 
vegetation in the area 5(five) times great than 
the area impacted by pipeline implantation   
 

Environmental Construction Program Supervision and audit control of construction 
company activities to minimize negative 
environmental and social impacts regarding: 
 
Management programs of solids residues, 
Sanitary and oily effluents and atmospheric 
emission of equipment, machinery, cars and 
bus in the construction site infrastructures.   
 
Environmental control program for construction 
and implantation activities in mangroves areas. 
 

Fugitive Emissions Control Program Monitoring of the fugitives emissions in the 
Terminal operation 
 

Solids Residues Control Program Supervision and control of generation and 
disposables solids residues from Terminal 
operation 
 

Liquid Effluents Control Program Supervision and control of Generation e 
Disposables liquid effluents from Terminal 
Operation 

  
During the enterprise implantation will have small increase of vehicles circulation for material and 
equipment transportation to Terminal and pipeline construction and erection and service boat 
related with activities in the Bay of Guanabara, that are acceptable when compared with actual 
terrestrial and maritime traffic conditions in the region. This impact, despite negative, is 
insignificant, the terrestrial local traffic (industrial area of Campos Elíseos in Duque de Caxias) is 
great than 2,000 vehicles/day, same result is established when compared the increase of two boat 
daily trips during terminal construction with actual maritime traffic day in the region of 115 ship/day.  
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The transfer pipeline erection in part of transition area between aquatic and terrestrial ecosystem in 
region of mangrove vegetation will be negative and significant by the damage in the vegetation in 
area to be erected the pipeline, even limited by the erection methodology of flooded ditch. This  
impact, however is temporary by execution of the Mangrove Recovery Program and  specific 
activities of maintenance that, respectively, will create original conditions for fast and  permanent 
growing  mangrove vegetation recovered without human interference using instrumented PIG 
through the pipeline for technical inspection. This device is launched or recovered in the PIG 
station of terminal platform.   
 
As previously mentioned, in normal operation the enterprise won't generate atmospheric pollutants, 
except fugitive emissions (volatile organic compounds will always be present in installation 
involving connecting and disconnecting pipes and devices) but will be controlled at the minimum 
level allowed by the best project practice and operation of terminals of liquefied gases in less 500 
ppm by specific control program, while the waste waters will always be collected and treated 
according legislation in the Sanitary Treatment Unit installed in Polibrasil plant. Solid residues will 
not be generated in the normal operations of the terminal and transfer pipeline.  
 
The fishing activities, today non commercial and reduced as already mentioned, even with the Anti 
Pollution Program of the Bay of Guanabara – PDBG activities and the discontinued of predatory 
fishing with explosive obtained by Petrobras information and educational campaign in fisherman’s 
colonies during last years, once the enterprise will not contributed for reduction of water quality of 
the North/Norwest aquatic ecosystem of Bay of Guanabara.   
 
Not hill have relevant alteration of esthetic of natural landscaping, considering the localization and 
the technical characteristics of Terminal, with small dimensions in a context of others maritime 
terminal and the storage installation of fuel in the nearby islands. 
 
The activities of commercial navigation, sport and amusement will not suffer any damage or loss. 
due to the localization of the Terminal and the technical management of the Department of 
Hydrograph and Navigation (DHN) of the Brazilian Navy. 
 
Therefore, except for the positive social and economic impacts, notably in what respects safety 
and the economic multiplier effect of the construction and operation of the project, no significant 
change in the physical, chemical or biological properties of the natural environment are expected. 
   
It is an investment of US$ 7.0 million, with the direct generation of 200 jobs during the construction 
and erection works. Operation and vigilance will involve at least more 12 permanent jobs, all 
qualified at technical or university level, with monthly wages averaging of R$ 3,000. Direct taxes 
during construction, calculated in a conservative way, will reach at least US$ 950 thousand, 
distributed among the 3 government levels. Direct taxes at local level will reach a total of at least 
US$ 100 thousand during construction, but it should also be considered, however, that state taxes 
(ICMS – circulation of merchandise) and national taxes (IPI – industrial production and IR – 
personal and corporate income) are partially redistributed to states and municipalities where they 
have been generated.   
   
The Maritime Terminal is located in the municipal district of Rio de Janeiro, and the transfer 
pipeline to Polibrasil in the municipality of Duque de Caxias has its largest part in this municipality. 
This being the case these two municipalities will suffer most of the positive impacts of the 
enterprise, notably the economic effects seen in the light of input-output matrices - direct, indirect 
and induced effects. The final effect on employment and income, as well as the fiscal effect, may 
be multiplied by a factor of 5, depending on the degree of regional acquisition of equipment and 
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services. The hiring of local man-power and the acquisition of equipment from regional suppliers, 
whenever technically feasible, will be preferred by Polibrasil, for reasons of economy. 
   
Figure 9.1 ahead illustrates the location of the enterprise in its regional context, highlighting land 
uses on a recent satellite image. 
 
Than, could be established that are not expected significant changes in the physical, biotic and 
social environmental influence area of the enterprise. 
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10. DOES THE ENTERPRISE COMPLY WITH THE LEGISLATION, APPLICABLE 
STANDARDS AND LICENCING PROCESS? 

Yes. Polibrasil possesses the Operating License no.177/2002 (valid for 5 years starting from 
referred date). A copy of this environmental License is enclosed. The company began operation in 
September of 1992, after complying will all pertinent legal requirements. It was then called Braspol 
Polymers S.A., with a capacity to produce 110,000 tons of polypropylene a year, using propylene 
supplied by REDUC, the Petrobras neighbor refinery.    

The maritime terminal and transfer pipeline have been evaluated by a mandatory Study of 
Environmental Impact in 1996, which then included a capacity increase to 180,000 t/year and the 
construction of an additional sphere for propylene storage. The preliminary license LP was duly 
issued by FEEMA, after public consultation, and the LI - License of Installation, was later issued by 
same authority after the company presented de details of environmental controls and plans, 
according to the regulations in place. 

The maritime terminal and transfer pipeline, at that time, involved Petroflex’s interest, and thus also 
foresaw the installation of a butadiene and styrene pipeline.  The project was thoroughly discussed 
in a public audience requested by the District Attorney (MP) and local organizations and conducted 
by FEEMA (environmental authority of the State of Rio de Janeiro) with the direct participation of 
the MP and of its team of technical support, according to available records.   

More recently and comply with the legislation the LI - License of Installation was requested 
considering a single propylene line to serve Polibrasil, on the basis of a review of the 
environmental studies in what respects the risks of the enterprise.    

Given the suppression of the vegetation in the mangrove area, Polibrasil received a specific 
authorization of IBAMA, federal authority of the national environmental licensing system in Brazil, 
to whom the matter of mangrove suppression is jurisdictional. A copy of this authorization is 
attached to the report.   

Due to the project’s positive impacts in the safety transportation of propylene, the enterprise it has 
been declared of public interest by the Municipality of Duque de Caxias, according to decree 
no.4260 in April 26, 2005. A copy of this document is also attached.   
 
It is thus a fact that the project is in full legal compliance will applicable regulations and 
environmental licensing process. Actually Polibrasil has gone beyond legal compliance, as shown 
previously in section 1, for it possesses a certified integrated management system, covering 
process quality / product (series ISO 9001), environmental management (series ISO 14001) and 
occupational health and safety (OSHAS 18001). Copies of these certificates are enclosed.   
 
Regarding to the overall licensing process of enterprise, as information, is presented  in the Figure 
10.1 a simplified diagram with the stages that are in development to obtain the licenses related 
with the all agency listed  in the Table 10.1 ahead and their integration with Installation License – LI   
of the environmental licensing process to be issued by state environmental agency - FEEMA. 
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TABLE 10.1 – Official Agencies related with the Enterprise Licensing Process 
FEEMA  State of Rio de Janeiro Environmental Agency 
CAPITANIA DOS PORTOS Port Authority –Ministry of Navy  
Prefeitura Municipal de Duque de Caxias City Hall Municipality of Duque de Caxias 
ANTAQ National Agency of Aquaviary Transportation  
ANP National Agency of Petroleum 
RECEITA FEDERAL – Secretary of Incoming  - Ministry of Treasury 
POLÍCIA FEDERAL -  Federal Police Department - Ministry of Justice 
CORPO DE BOMBEIROS –  Fireman Institution - State Secretary of Civil Defense 
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FIGURE 10.1 – SIMPLIFIED DIAGRAM OF OVERALL LICENSING PROCESS OF ENTERPRISE 
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 FIGURE 10.1  cont. – SIMPLIFIED DIAGRAM OF OVERALL LICENSING PROCESS OF ENTERPRISE - 
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11.  ARE THERE RISKS IN THE ENTERPRISE OPERATION? 
 
The risks caused by the project have been analyzed, qualitatively and quantitatively, as required by 
the environmental authority.  
 
In the Preliminary Analysis of Dangers, which aims at the qualitative identification of the most 
critical scenarios, worthy of rigorous simulations in the quantitative analysis, 7 scenarios were 
selected, as shown in the Table 11.1 below.   
 
TTaabbllee  1111..11  ––    CCrriittiiccaall  SScceennaarriiooss  iiddeennttiiffiieedd  bbyy  RRiisskk  MMaattrriixx  MMeetthhooddoollooggyy  
SCENARIOS INICIALIZING EVENTS 

1.1 small leak due to a fissure in the tank of the ship (liquid propylene) 
1.2 large leak due to a rupture in the tank of the ship (liquid propylene) 
1.3 small leak due to a fissure in the tank of the ship (diesel) 
1.4 large leak due to a rupture in the tank of the ship (diesel)   
2.4 large leak due to a rupture in the piperack at the terminal - 8 " (liquid propylene 
3.2 large leak due to a rupture in the submerged pipeline - 8 " (liquid propylene) 

4.2 large leak due to a rupture in the aerial pipeline reaching the spheres - 8 " (liquid 
propylene) 

 
The evaluation of frequencies was followed by the simulation of the consequences of the critical 
accidental hypotheses, by the analysis of the vulnerability of the exposed population. The 
calculations of the individual and social risks of fatalities and the evaluation of their acceptability, all 
according to FEEMA’s technical guidelines, are presented ahead. 
 
TTaabbllee  1111..22  ––    DDeevveellooppeedd  CCoonnsseeqquueenncceess  FFrroomm  AAcccciiddeennttaall  HHyyppootthheesseess  aanndd    
                                              FFrreeqquueenncciieess  ooff  OOccccuurrrreennccee  
Item Scenario Initializing Event Frequency 

   occurrence/y 
1 1.1 small leak due to a fissure in the tank of the ship (liquid propylene) 3.40E-06 
   . Jet fire 6.80E-07 
  · Flash fire 2.69E-08 
  · Unconfined Vapor Explosion 2.72E-10 
  · Atmospheric Dispersion 2.69E-06 
    

2 1.2 large leak due to a rupture in the tank of the ship (liquid propylene) 1.70E-07 
   . Fire Ball 1.79E-12 
  · Flash fire 4.49E-09 
  · Unconfined Vapor Explosion 5.10E-10 
  · Atmospheric Dispersion 4.59E-08 
    

3 1.3 small leak due to a fissure in the tank of the ship (diesel) 1.75E-05 
    Pool fire 1.1E-06 
  · Flash fire 1.57E-07 
  · Unconfined Vapor Explosion 1.48E-09 
  · Atmospheric Dispersion 1.57E-05 
    

 
 
 



   
Maritime Terminal and Propylene Transfer Pipeline

Unidade de Duque de Caxias - RJ

  

  
43 NATRONTECSUMMARY OF ENVIRONMENTAL STUDIES 

TTaabbllee  1111..22  ccoonntt..  ––    DDeevveellooppeedd  CCoonnsseeqquueenncceess  FFrroomm  AAcccciiddeennttaall  HHyyppootthheesseess  aanndd    
                                              FFrreeqquueenncciieess  ooff  OOccccuurrrreennccee  
Item Scenarios Initializing Event Frequency 

   occurrence/y 
4 1.4 large leak due to a rupture in the tank of the ship (diesel) 1.00E-06 
  · Pool fire 6.50E-08 
  · Flash fire 9.26E-09 
  · Unconfined Vapor Explosion 9.35E-11 
  · Atmospheric Dispersion 9.26E-07 
    

5 2.4 
large leak due to a rupture in the piperack at the terminal - 8 " (liquid 
propylene 

3.02E-04 

  · Fire Ball 7.55E-05 
  · Jet Fire 3.78E-05 
  · Flash fire 3.74E-07 
  · Unconfined Vapor Explosion 3.78E-09 
  · Atmospheric Dispersion 3.74E-05 
    

6 
3.2 large leak due to a rupture in the submerged pipeline - 8 " (liquid 

propylene) 1.85E-04 

  · Fire Ball 4.63E-05 
  · Jet Fire 2.31E-05 
  · Flash fire 2.29E-07 
  · Unconfined Vapor Explosion 2.31E-09 
  · Atmospheric Dispersion 2.29E-05 
    

7 4.2 large leak due to a rupture in the aerial pipeline reaching the spheres 
- 8 " (liquid propylene) 3.02E-04 

  · Fire Ball 7.55E-05 
  · Jet Fire 3.78E-05 
  · Flash fire 3.74E-07 
  · Unconfined Vapor Explosion 3.78E-09 
  · Atmospheric Dispersion 3.74E-05 

 
INDIVIDUAL RISK 
 
Acceptability Criteria 
   
The acceptability of individual risk, as established by FEEMA, is defined as:    
     

 In a new installation - the iso-risk curve corresponding to 10-6 fatalities a year cannot 
involve, partially or totally, a sensitive occupation;   

 
 In existing installations - the iso-risk curve corresponding to 10-5 fatalities a year cannot 

involve, partially or totally, a sensitive occupation.   
   
Plotting the project individual risk iso-curves on Figure 11.1 presented ahead, shows that the 10-5 
fatalities/year curve doesn't reach any sensitive occupation, and therefore the maritime terminal 
and transfer pipeline are acceptable according to the criterion for individual risk established by 
FEEMA, the environmental agency authority.    
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SOCIAL RISK 
 
Acceptability Criteria 
   
The acceptability of social risk, as established by FEEMA, is defined as:    
 

 In a new installation – the F-N curve should be below or, at the most, tangent to the straight 
line in the lower part of the graph.   

 
 In existing installations - the F-N curve should be below or, at the most, tangent to the 

straight line in the upper part of the graph.   
   
The location of the F-N curve for the maritime terminal and transfer pipeline shown below in the 
figure 11.2 is clearly in the acceptable region for both new and existing installations.   
   
 
 
                                      Figure 11.2 –F-N Curve of FEEMA 
 

Thus, the enterprise’s risks are acceptable according the criteria of Environmental Licensing 
Agency, as the individual and social risks previously presented. 
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The Risks Management Procedures and Safety Guaranties  regarding to enterprise Maritime 
Terminal and Propylene Transfer Pipeline includes the maintenance and periodic inspection of 
equipments, instruments and pipework, by means of preventive and predictive maintenance, a 
Plan of Emergency Response (PAE) for the terrestrial part and a specific emergency response 
plan officially called Plan of Individual Emergency (PEI) for the maritime part, personnel training 
and the conduction of drilling exercises focusing fire fighting and oil spills in the Bay of Guanabara.    
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12.  WHICH MEASURES SHOULD BE ADOPTED BY POLIBRASIL IN THE 
CONSTRUCTION WORKS AND OPERATION OF THE ENTERPRISE? 
 
The main measures adopted by Polibrasil regarding the environmental and safety aspects are 
presented in this section, as programs, for the construction works and operational phases of the 
enterprise. 
 
Construction Works Phase 
 

Programs Objectives 
Mangrove Recovery Program Impact mitigation of transfer pipeline over 

mangrove vegetation with plantation of 
specimens of mangrove vegetation and 
establishment of the natural micro-drainage 
development a natural recovery of the area 
impacted. 
 

Environmental Compensation Program Plantation of specimens of mangrove 
vegetation in the area 5(five) times great than 
the area impacted by pipeline implantation   
 

Environmental Construction Program Supervision and audit control of construction 
company activities to minimize negative 
environmental and social impacts regarding: 
 
Management programs of solids residues, 
Sanitary and oily effluents and atmospheric 
emission of equipment, machinery, cars and 
bus in the construction site infrastructures.   
 
Environmental control program for construction 
and implantation activities in mangroves areas. 
 

Fugitive Emissions Control Program Monitoring of the fugitives emissions in the 
Terminal operation 
 

Solids Residues Control Program Supervision and control of generation and 
disposables solids residues from Terminal 
operation 
 

Liquid Effluents Control Program Supervision and control of Generation e 
Disposables liquid effluents from Terminal 
Operation 

 
The Environmental Plan of Construction, prepared according to international standards and to be 
included in the notebook of obligations of the contractors, will minimize adverse impacts during 
construction and assembly. It should be stressed here that the adverse impact of the suppression 
of mangrove vegetation by the transfer pipeline has been minimized by the selection of the 
alternative route with the smallest possible environmental damage.  
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Operational Phase 
 
As the project doesn't alter the characteristics of the emissions, effluents and residues of Polibrasil, 
the current programs of environmental monitoring should be maintained, covering all discharges 
and pertinent means. In agreement with best practices and following the demands of DHN, special 
measures of marine signaling of the access channel and area of ship maneuvers will be 
implemented, in order to guarantee the safety of commercial ships and of sport / recreation boats 
in the area. 
 
The Risk Management Plan and specifically the Emergency Response Plan of Polibrasil, important 
tools for the prevention of accidents and for the control of their consequences, will be updated and 
reinforced as a result of the more recent analysis of the risks of accidents in the terminal and in the 
propylene transfer pipeline. 
 
Polibrasil will contract specialized company for sea emergency to mitigate the environmental 
impact caused by accident with oil spillage dispersion. As prevention measures examples, the 
moored ships will always receive a protecting barrier for the contention of eventual oil leaks, the 
pipeline will be inspected periodically by instrumented PIG for the verification of its integrity, the 
fire-fighting system will have the necessary resources to face all possible accidental scenarios with 
fire with gases and inflammable liquid and will be tested regulatory. 
 
The Compensation Program, associated to the suppression of the mangrove vegetation, will 
contemplate the plantation of native species in places to be approved for IBAMA, according to a 
project being prepared by Polibrasil. It is to contribute towards the recuperation of critical mangrove 
areas of the border of the Bay, and to help revert the process of degradation of the aquatic 
ecosystems. With the recovery of the natural mangrove ecosystem, its important physical and 
biological functions will make possible the recuperation of biodiversity.  
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13.  CONCLUSION 
 
The significant adverse impacts will occur in the construction phase. The maritime terminal and 
transfer pipeline will be constructed, however, according to a rigorous Environmental Construction 
Plan, which follows best practices, as recommended by the World Bank (Pollution Prevention and 
Abatement Handbook, July, 1998), to mitigate construction impacts of projects.   
    
The main negative impact during construction will be the suppression of mangrove vegetation in 
the area open for the flooded ditch to pipeline implantation. This impact however is local and 
temporary by execution of the Mangrove Recovery Program that with plantation of specimens of 
mangrove vegetation in this area and establishment of the natural micro-drainage development a 
natural recovery of the area impacted. Before the start-up of construction activities the mangrove 
vegetation area and de micro-drainages will be inventoried regarding the natural drainage, density 
and quality of the present specimens. Them, with this information, after the pipeline implantation 
will be possible to develop the plantation with the inventoried specimens to obtain the original 
condition for fast and permanent growing of the mangrove vegetation. 
 
Besides Mangrove Recovery Program, was established with IBAMA as Measures of 
Compensation and Mitigation for the main impact mentioned above, the plantation of specimens of 
mangrove vegetation in the area 5(five) times great than the area directly  impacted by pipeline 
implantation and their maintenance until the first flowering. This Compensation Measure will 
contemplate the plantation of native species in places to be approved for IBAMA, according to a 
project being prepared by Polibrasil.    
  
The enterprise doesn't present significant impact on the environment in normal operation. The risks 
of the more severe hypotheses were analyzed and considered tolerable given the acceptability 
criteria used by environmental agency. Even in the case of the accidents with more severe 
consequences, only the employees of Polibrasil of the neighboring industries and of the military 
installation of the Brazilian Navy in the island of Boqueirão will be exposed.  
 
The communities are not exposed to the consequences of the accidental scenarios. Polibrasil’s 
Preventive and Predictive Maintenance Program includes the preventive measures that may avoid 
any sequence of flaws that characterizes an accidental scenario. Besides that, the Polibrasil’s 
Emergency Response Plan will be revised to control and to mitigate the consequences of any 
accident regarding with the Maritime Terminal and the Propylene Transfer Pipeline.   
   
It is noteworthy that any propylene leak will evaporate and disperse in the atmosphere, with remote 
chances of ignition, without impact in aquatic ecosystem and the impact in the atmosphere is 
temporary and insignificant. 
 
In case of accident with fuel or diesel oil leaks from docked ships, Polibrasil will maintain a contract 
with a specialized company to combat the sea emergency with devices and equipment to 
containment and carry out the oil from water, avoiding the oil dispersion and mitigate the extension 
of environmental impact. 
 
It is important emphasize that as prevention measures of oil spillage dispersion, the moored ships 
will always receive a protecting barrier for the contention of eventual oil leaks that will be contained  
for posterior recovery, avoiding its dispersion.  
   
The enterprise carry-out significant positive social and economic impacts, at local level and in 
regional terms. The construction will have favorable economic and fiscal direct and indirect impacts 
given local acquisitions and the recruiting of temporary labor. The increase of the production and 
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the operation of the Terminal will also imply significant economic and fiscal direct and indirect 
effects on the regional economy, besides the reduction of risks associated with road transport of 
propylene. The receiving of propylene in the new marine terminal and the pipeline transfer to 
Polibrasil represent a significant reduction of the current risks for the communities of Duque de 
Caxias, as well as for the populations of the Rio-São Paulo axis.   
   
The enterprise is perfectly compatible with the environmental and land-use legislation. 
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2. IBAMA Authorization no 016/2005 
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3. Operational License LO no 177/2002 
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4. Certificate ISO 14001 
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5. Certificate OHSAS 18001 
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6. Certificate ISO 9001 
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