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1 INTRODUCTION

1.1 MOTIVATION

Brazil has an extensive network of rivers and lakes, approxiyn&®.000 km in length,
distributed over twelve river basins. Despite the availability ofstmetwork, currently only
about 21.000 krhof the 29.000 km of navigable rivers are part of the logistic sysfEne
waterwaysare currently used to transport25 million tons of cargo and 6 itfion passengers
per year. This participation reflecésverymodest share of Inland Waterway Transport (IWT) in
the current cargo transportabout 5% when compared with the rail (30%) and road (58%0).
passenger transport IWdlsoholds alimited share compared to road and air traffic.

The Brazidn Federal Government intends tenhancethe IWT sector and consequently

contribute to the sustainable development of th@ 2 dzy” édddbrya Thereforgthe Ministry

of Transport (MT)started thed Lyt I YR 2 GSNB I & & ipJuNa2013Thd O t f | yé
t £ Iy Qao incrkase thedamount of cargo that is transported on the Brazilian waterways.

This Inland WaterwaysStrategicPlancontains recommendations for the development of a
sucessfullWTsystem

1.2 VISION

The economy of Brazil is growing fasthis growth ismainly due to export of
commodities/basic productand, aiming atfacilitating this growth, the country needs an
excellent transport system, in which all the modalities arellwmaintained, efficiently
managed and strongly linked. Inland Waterway Transport (IWT) needs to be supported to
become a serious alternative mode of transport in the Brazilian transportation network.

Waterway transportshould be themost interestingmode for long distance transport. It is
cheap, energy efficient and environmental friendly and safe and reliable transport to transport
large amounts of good3-he railwayis also a good alternative for certain connections, but this
mode is less easy to acceder new users or requires large investmentso build the
connection.Road transport is interesting for short distances, less than 250knthoseroutes

with lack of waterway or railway connectiorearby The waterway should be used as much as
possiblejf available.

Essentiaklements for a successful inland waterway transport worldwide are a well maintained
waterway, sufficient cargo that is suitable to be transported by barges, a supportive
government system and a wallganized safe and up to standd transport system, within a
supportive social and environmental framework.

This Strategic Plan is based on four elements of the following vision:
1. Strengthen the IWT t@onsolidatethe economy of Brazil

Improvement of the system will contribute to the mpetitiveness of Brazilian products on the
world market. Due to the lack @ effectiveand reliablelWT system) many commodities are

'ANTAQ, NAVEGACAO INTERIOR, SUPERINTENDENCIA DE NAVEGAGZASNINSPERINVZ2012
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currently transported mainly by road and rail, while waterway transport couldnime
efficient (cheaper) andhore sustanable.In addition,an efficient IWT system wilinprove the
passengertransport serviceas awhole. The Brazilian transport sector has to deal with an
increasing demand to transport bulk carfmr large distances, mainly to be exported via sea
ports. This cargo should ideally be transported via inland waterways. Agricultural products
(soy, wood, pulp), iron ore, ethanol are some extent alreadpeingtransported by barge in
Brazil. Improving thelWT for these cargo typegorms a basis for a solid inlandaterway
system.Furthermore,waterwaysusers groupcould be enlarged by transporters of regional
cargo and passenger transpo&n example is container transport,-ro transport, or a more
intensive passenger transportation network.

2. Start from a basis ofurrent users

Facilitate and encourage the current users that can be the pioneers for largerlg¢alén
Brazil. These current users form the basis for the strategic plan. They are the transporters of
the rapidly growing flows of agricultural productsoy, wood, pulp), iron ore, ethanol that
need to be transported on large distances to sea portsefgort. Producers and shippers of
these commodities have the best fitting demands in terms of speed, reliability and costs. These
companies can set an insipig example for otherdng distance or regional based cargo flows.
Concerning passenger transport, improvement of the IWT transport system should start with
current operators, inclined to lead the way.

A list of commodities, current and future, that cdube transported by inland waterways in
Brazil is:

Agricultural products: soy, soymeal, corn, sugarcane, sugar, ethanol, cotton, fertilizers
Wood and pulp

Chemical and oil products

Iron ore, manganese, steel and coal

Building materials and sand

= =4 4 -4 A A

Containers and RdRo trailers

The commodities in this list are to a large extend the same commodities as transported in
Europe or the United Statedhe difference is in the amounts transporteld. Europe the
transport of containers is far more important forlamd navigation compared to Brazil. Other
products,like ethanol, are transported more Brazil.

3. Build the network step by step

This navigability improvement should start with the rivers that are most urgently needed to be
developed for the launching cushers. By providing reliable transport conditions on the
existing waterways, the mode gains credibility among the potential users and can further
obtain cargo flowsOnce the use of waterways has become common practice, other rivers can
be added to the netork. The navigability of the selected waterways needs to be improved by
several measures, like dredging, buildorgexpandingocksand rock demolition.The priority
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of these measures is determined by willingness and opportunities at the regional tel/éha
demand for cargo transport.

4. Build the network together

The waterwayis part of a logistic and institutional system in which many stakeholders play
their role. Therefore, the implementation of the plan should be a joined effort of all
stakeholdersnvolved. Most stakeholders have a positive attitude towards the initiativine
Ministry of Transport (MT) to develop a strategy for IWT, which at several levels should be
used to reach a joined vision. Stakeholder engagement is considered very impiortahe
developmentof the IWT and the successful implementation of the Inland Waterways Strategic
Plan. Therefore, the developent of this Plan considered stakeholder engagement throughout
its strategy.
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1.3 SCOPE

Thislnland WaterwaysStraiegic Plan{IWSPwas prepared in one year and provides a starting
point for lift off the IWT. The analysis on the Brazilian IWT elements was tgraesk research
(assessment and diagnosed stakeholdeconsultations The implementation processf this
planwill provide confirmation and detailing of the recommendations.

ThisIWSPwas prepared omational and regional level In the implementation phase of the

IWSP details like the exact location of terminalghe selection ofproject partners and
stakeholderand cost stimates need to be elaborated in more detail.

During the plan development théMlinistry of Transport (MT) was closely involvdy
participating inworkshops with theARCADIS teaand commentingthe products.

Theresearch topicand the geographical scopegnsidered in the developmempirocess of this
plan, are presented in this chapter

pasEENEg
Py
Y

-
. .
"sgguun®

Figure 1.1 Scope of the project (two steps of policy cycle)

1.3.1 Main research topics

From theassessment and diagnoses$ the current IWT systemit was possible to identify
strengths and weaknesses of the current IWT sector and the opportunities and threats for

future development These servedis the basis for defining the goal and strategies (main
actions / guidelines) of the plan presented in this document.

During the analges of the Brazilian IWT, several studies were done and reported. Previous
reports are:

1. Work Plan Report;

2. Public Consultatioreport: Stakeholder Consultation;
3. Report on Diagnosis and Evaluation;
4

Report on Elaboration and Evaluation of Strategies.
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As the sarting point of the process of developing this plan a participatory diagnosis was
conducted through interviews with some selected groups of stakeholders, which resulted in
the Stakeholder Consultation report. The interestdifferent groups were consided for the
characterization of the current IWT system, combined with a more detailed analysis and
diagnoses of the themes.

The IWT system in Brazil was analydeding the Diagnoses and Evaluation phase in two
levels, the macro and regional levels, amahsidered the following elements: physical river
system, environment and social aspects; economic aspects, transport system and governance
& institutions.

1. Thephysicalriver system andenvironmental andsocial diagnosesanalyzed the main
impedances relaté to navigability conditionshat hinder the use of a waterway or
obstruct navigation on certain stretches of the river. The environmental characteristics
that may, to some extent, increase the level of complexity of the licensing process
required for theimplementation or expansion of waterways were also described.

2. The economic aspects were essential to identify the maifWWT commodities and
passengers flows and consequently determine potential future flows by the year 2031.

3. Thetransportationsystemaddresed thecomponents off WT (fleet, costs, crewetc.)
in order to assessompetitiveness with the road and rail modes terms ofcosts,
accessibility to the IWT market and system reliability.

4. Thegovernance andnstitutionsresearchmade itpossible to undrstand the legahnd
institutional framework in which IWT operates and porgaypvernance in Brazilian
waterways and, consequently, identify bottlenecks and strategic points which should
be targeted for specific actions.

A benchmark was carried out agart of the assessment andiagnoses phasérhiswas also
based to the elements mentioned above, enabling a direct link with the Brazil's system. In
order to gather inspiration for the development of this plan, the inland waterway transport
(IWT) in Europ€EU) and the United States (W@&re choseras a benchmark for Brazil, due to
their welldeveloped IWT system.

The Strategie&eport elaborates and compare several options for the future development of
inland waterway transport in 2031.

1.3.2 Geographical scope: Selection of rivers

The selection of theiver sectinswith potential for commercial navigation was carried out in
several stages of the elaboration of this pldime selection processimed to define theriver
sectionsthat should receive more attdion in the diagnosis and evaluation of the current
system andn the strategyelaboration

First a preliminaryassessmenof the national waterway systenwas conducted based on the
rivers presented in the technical proposal, which are: Amazonas / Sedinmdain channel and
tributaries, Madeirg Tapajos, Juruena and Teles PifBscantinsand Araguaia Sao Francisgo
ParnaibaTieté and Paran&araguayand Mirim and dos Patokagoons
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A preliminary list of river basins and rivers to be studied was areg t was then made
compatible with the river sectionthat DNIT/DAQ, together with Waterway Administrations,
also consideredelevant for the study. This list was submitted to the Ministry of Transport,
who had requested the inclusion of the UruguayeRi The final list of river includes eight of

the twelve Brazilian hydrographic regions, where 63 rivers and one canal were analyzed,
coveringabout 35,000 km of rivers.

It is worth mentioning that in this work fourteen rivers listed in the National TpartsPlan of
1973 (PNV 1973), four of which are federal, have not been addressed. The potential for
commercial navigation and passenger transport were not identified in thivses thatcould
justify their inclusion in the analysis, with reference to thaizon of the study the year 2031.

Figure 1.2explains the differece between selection of waterway stretchés the PHEand

other studies The total length of waterways in Brazil is 42.000 km. Only half of it (21.000 km)
is currently used for inland watevay transport. This includes very small rivers with limited
transport (e.g providing remote villages in the Amazon region with food and other supplies).
About 1/3 of the used waterways (6.500 km) is considered in PHE as principle waterways for
commercialinland waterway transport. If the proposed strategy is effectuated, the length of
principle waterways is extended to 9.500 km. Part of this extension is outside the currently
used 21.000 km.

Inland Waterways economically navigable

“— (21.000 km)
Source: ANTAQ

Main Inland Waterways
economically navigable

(6.500 km) - PHE
Inland Waterways economically navigable/ Potential navigable
expanded in the Preferred Strategy rivers previewed by
(9.500 km) - PHE PNV (42.000 km)

Figurel.2 Explanation of the difference between selection efaterway stretch in the PHE and other
studies

1.4 CONTEXT AND RELATIOND OTHER PLANS

1.4.1 Relation to other plans

In Brazil navigation hadn exploratory purpose until the 50s With the development of
settlements along the rivers, the inland waterway transportused more and moreon the
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small trade and passenger transport between cities along rivers. This was observed in rivers
such as the Amazon River, Tocantins, Madeira, Parana, Pamagilidgrnaiba.

Even with significant potential for expansion of commernetigation, the Brazilian economy
is still very dependent on roads. The continental dimension of the coustriggests that
greater relevanceshould be giverto more efficienttransport modesthat would enable to
overcome long distancesith lower average @sts, such as railways and waterways. Much of
the public investments are still in favor of improvements in the road infrastructure, althmugh
recent years major investmentgeaimed at expanding and modernizing the railways.

Although the Federal Goverrent initiatives such as thélational Transport Plan(Plano
Nacional de Viacdand the National Plan for Internal Navigable Waterways (Plano Nacional
das Vias Navegaveis Interiorglittle investments in waterways were observed between the
80s and 90s.

In 1973 the NationalTransportPlan (PN Law no. 5,917) was presented and it aimed to
"enable the establishment of an integrated road system infrastructure, as the basis for global
transportation plans that meet, for the lowest cost, the needs of the mgtiander the
economic, social, political and military aspects.”

With a focus on inland waterway transport, the Ministry of Transport developed the National
Plan for Internal Navigable Waterways 1989, which briefly detailed the potential of the
waterways presented in the PNV 1973. This plan comprised approximately 44,000 km of
navigable rivers.

Despite these initiatives, the 80s and 90s witnessed a reduction of the technicians working
with transport planning and low levels of investment in transport isfiracture. This
stagnation isvisible eventoday in the development of inland waterway transport, despite
increasing public investment in this transport mode in the last y2édhse government has
invested, for example, 965.5 million dollars in the constian of locks for the Tucurui
complex. In addition, agreements on lesgnding cooperatiorfor sharing knowledgevith

other countries, such as the Netherlands and Belgium, were signed.

Aiming at improving the logistics system of the country, the Fed8mlernment has been
making efforts, through the Ministry of Transport, to provide the transportation sector with a
strategic vision.

The PNLT, National Plan for Logistics and Transports, elaborated in its first version in 2007, is
considered a milestone ithe retaking of strategic sectorial planning. The plan guides the
implementation of public and private actions in the transport sector to meet political demands
for integration, development and overcoming inequalitfes.

2 An example of this consists on the investment of $ 965.5 million, from the federal government, in the
construwction of the Tucurui locks, in Tocantins River. Moreover,-teng agreements of cooperation
were established with countries like Holland and Belgium, for the transfer of knowledge about the
inland waterway transport.

® PNLT, 2011, pagina 1
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Within the goal of the Ministry oTransport to increase participation of the inland waterway
transport in the transport matrix, the document Guidelines for the National Waterways
Transport was released in 2010, which provides general guidelines for the promotion of inland
waterway transpor in Brazil. The document was prepared based on the goals of the National
Plan for Logistics and TransprPNLT, in alignment with the National Plan on Climate Change
and in harmony with the multiple uses of water and the integrated planning of water
resources. Guidelinefor the National Waterways Transpagstablishes a portfolio of priority
locks and proposes actions to remove some obstacles that hinder the development of IWT in
Brazil.

ANTAQ recently released the National Plan for Waterway’s IntegratPNIH that aims at
selecting potential locations for inland waterways terminals, developing a terminal database
and software for ANTAQ usage, identifying the current and future main routes and transported
cargo.However,the IWSPhas a wider scope, iwhich institutional,economic,physical river
systemandtransport legislation analysisere carried out.

The development of thignland Waterway Strategic Plan is part ofethecent strategy of the
Ministry of Transport to increase the participation detwaterway in an integrated transport
matrix by means of establishing guidelines for the development of the sector, based on the
PNLT.

1.4.2 International context

ThelWSPstudy focusedon the waterways in Brazind thismeans thatriver border crossings
between Brazil and the neighboring countriegere not taken into accountThe analysisof
these river crossingsequires a separate studywhich should consider, for example, the
comparison of laws and regulation§different countries However, it is importarn to mention
that inland waterways can play an important roleti integration of the countrieby means
of encouragingnot only crossborder economic integration but also tourism and people
integration This will becomeparticularly important as international trade is growing and
MERCOSURiill becomestronger.

Brazil has three importanhydrographic regionsvhich connecs Brazilto the neighboring

countries the Amazon in the north, the ParaguayParanaUruguay (that compose the so
called Plata Basirgnd Atlantico Sul in the south Thesebasinsare briefly describedelow

from aninternational IWT perspective.

1.4.2.1 AmazonRegion

Important international initiatives have been developed a@mhat providing more integration
to this regionsuch asACTO, UNASWRd IIRSA.

Eight countries connected to this regierBrazil, Bolivia, Peru, Ecuador, Guyana, Suriname,
Colombia, Venezuela signed an International Cooperation Treaty in 1978 and take part
(through the Ministry of Foreign Relations of each country)fmmAmazon Cooperation Treaty

* MERCOSUR ascommon market (Southern Common Market) based on the Treaty of Asuncion signed
by four countries Argentina, Brazil, Paraguay, and Uruguay on March 26, 1991. It aims at promoting free
trade of goods, services, and production inputs.
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Organization (ACTO), which coordinates studies and projects in the region, mainly in areas like
infrastructure, transport and communications.

Also, UNASUR, created in 2008, aims at integratingdr@icipant countries and 2 aervers in
the following aspects: energy, education, health, environment, infrastructure, safety a
democracy.

IIRSA; an initiative to integrate infrastructure within South America that has been promoted
by COSIPLAN (South American Council for Planmdglrdrastructure for the UNASUR
countries) ¢ has organized sevekVorking groupsto address specific Amazon waterways
(Putumayo, Napo, Huellaga, Ucayali, Solimdes, Amazonas and Mdesaédn).

The main future transportonnectionto the northis between Manaus on the Brazilian side
and Peru and Colombia upstrearBeveralprojects have been carried out tanalyze the
feasibility of IWTbetween Peru / Colombia and Braglurrently the transportvolumeis very
low; in 2010 no international transport wasgistered byANTAQ

1.4.2.2 PlataBasin

ThelWT alongParaguay River is already important for Bragilwell agor other countries like
Paraguay Uruguay and Argentm Iron ore and manganesare shipped by IWTrom the
Corumba mines in Brazil to the seaportglee PlataRiverin Argentina/ Uruguay.These flows
are expected tdncrease steadilaccording to the PHE forecasts (basedPieno Nacional de
Mineracdo, 2010

The Parana Riveuns along the border betweeBrazil and Paraguay for about 200 kilometers.
Border crossing transport on the Parana Rivecurs but not to a large extentln the Parana
Tieté waterway, international transpottakes place exclusivelybetween the terminal Santa
Helena (PR) and termindls Paraguay (Puerto ItaipPora and others)y crossing the lake of
Itaipa (total distance 30 km). The total amoutmtinsported (both directions together) was
about 250.000 tons in 201@hestretch Santa Helena Puerto Itaipu Pora was used only for
export (just over59.000 tons), mainlyfertilizers. Thecargo imported by Brazil (190.000 tons)
waspredominantly corn, Wweatand cassava.

Alsa considering the short distance (on average 30 km), total international IWT transport
performance in this region is still rather limited.

The absence of a lodk Itaipt dam prevents the full integration of the-salled MERCOSUR
waterway that would enable connection between Tid®érana and Paraguay/Pla®arana
waterways, intensifyingommutingand economic flows within Paraguay, Argentina, Uruguay,
Brazil andBolivia.

Back in 1969, when the Plata Basin Treaty was signed, it was defined that once a year the
Ministry of Foreign Relations from the five aforementioned countries should meet to promote
the regional integration. Enabling better navigation conditidoretween the countries were
already considered relevant at that time.

> Participant countris: Argentina, Bolivia, Brazil, Colombia, Chile, Ecuador, Guyana, Paraguay, Peru,
Suriname, Uruguay and Venezudldservers: Mexico and Panama.
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As the costruction of the lockmight notbe implemented on the short and medium ternzs)

analysisis being conducted, topropos ways to provide better navigation conditions and
implementing better transshipment structure for cargo transpcfhere is cargo trangpt
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1.4.2.3 Atlantico SulH. R.

The Atlantico Sul hydrographic region connectirough Jaguardo River, Lagoa Mirim, S&o
Goncalo channel, Lagoa dos Patos and Miguel daa&channet, Uruguayand Brazil, enabling
an fluvial export exit through the Atlantic Ocean.

In apresentatioré aboutthe future of Inland waterway Transport in Rio Grande do Sul, Lagoa
Mirim is consideredo be an area witha medium to long term potentialo strengthen the
relation between Brazil and Uruguay. Lagoa Mirim is about 174 km long and3b0kta wide

more irregular in outline than theagoa dos Patosnd discharges into the lattéihrough Sdo
Gongalo Channgivhich is navigable by small boats. Lagoa Mirim has no direct connection to
the AtlanticOcean but the Miguel da Cunha Channel tidal channel about 39 km longhich
connects Lagoa dos Patos to the Atlarflicean affordsthe accesgo the navigable inland
waters of both lagoons and several small ports. The southern part of the lake lies in Uruguayan
territory, but its navigatin, as determined bg treaty, belongs exclusively to Brazil.

AlsgA G A& OdaNNByidte |y LLw{! AKAGBIGEFEE0G2 yRND X1
FEA&S | 62N)] Ay3 3 NER ArgdntigafUvuGuBy Limits2 NES2y 21af S IANIS 8¢ K
been studyng ways of adjusting and strengthening multimodal transport between Lagoa

Mirim and Lagoa dos Patos.

1.5 CONTENT OF THIS DONENT

This Inland WaterwayStrategic Plan contains the strategy and recommendations to reach the
main goal: the development ofsuc@ssfull WT. The plan has the following elements:

1 Development goals on the focus areas;
- A short, medium and long term action plan for interventions in infrastructure

- Governmental/organizational/legaécommendations
Publicizinglan;
Monitoring plan;

Investment plan

= =4 -4 -2

Database.

® Inland Waterways Development in Rio Grande do Sul, W. Ruijgh (Amports) and H. de Leijer (NEA),
Novemberdth 2010.
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2 GENERAL CONTEXT

The IWSPaims to approachthe issues that restrain the development of IWT and take
advantage of the opportunities that will occur in the future. This chapter provides a summary
of the main issues and opportunitieseidatified in theassessment andiagnosis phase of this
plan and mentioned in the interviews with stakeholders.

2.1 CARGO TRANSPORT

About 25 million tons was transportedn inland waterwaysn Brazil in 2011Thiscargo flow
was distributed over a limited numkber of waterwaysand the majority was transported over
long distances (over 500 km). Given the potential of commaodities suited for the transport
inland waterways in Brazil (large volumes of bulk cargo over long distamasy
opportunities were identitd for the development of IWT.

Exports of Brazil have grown considerably in the last decade and almost all exports use
seaports to reach the maiimporting countries, like China and western European countries.
The transport on inland waterwaysof the main agricultural products like soy, soymeal and
corn was exclusively export orientataed this wasalso true for iron ore and manganese, two
other important commodities for inland waterway$he most important domestic flows are

the chemical products and a@in the Amazon. In the Amazon region cansistentalternative

for inland waterway transportis structured therefore almost all transport isbased on
waterways

When the forecasts for production and exports of important commodities are considered, the
prospects for inland waterwayins Brazilare very good.

The agricultural production of soy and corn, the two main crops in Brazil, will continue to
expand until 2031, the forecast horizdror examplein Mato Grosspwhere the export of soy,
soymeal and am currently experiences problemsgspecially in the harvest season in the
transport to ports like Santos and Paranagua due to heavy traffic congestion and capacity
problems in the port (waiting times can be as long as 30 daysthe export of Mato Groso

is still predicted to increase 67% by 20BIESP_ARCADIS foredadthis illustratesighlight

the necessity of taking drastic measures. One of these measures is increasing the $Ware of

by improving existing routes and creating newes, ot only for Mato Grosso, but also for
other main producing areas in the south and new producing areas in the Northeast
(MATOPIBA

Import of commodities will increase as wedlgain based on FIESP foreca&ts example is the
transport offertilizers which areimportant for agriculture and are mainly imported. Although
the share of domestic production of fertilizer is predicted to grmwabout 50% of domestic
use (FIESPmports willalsostill grow and inland waterway transport can play a role in the
cargo trarsport from seaports to the hinterland.

The Amazon River and the Lagoa dos Patos in the south play an important role in short sea
transport (between ports in Brazil through a sea route). The Amazon RivierItacoatiara is
even used for deep sea vessels.
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Current hland waterwaytransport of chemical products, oénd coal and RdRo transportwill
steadily increaseThe production of oil and chemical productdl\grow at approximately the
growth of GDR5% until 2022 and 3% afterwards till 203#9rthe forecasts it is assumed that

the growth rate will be 5% till 2023 and 3% from 2023 to 20&ih ore and other ores (mainly
manganese) also show growing expdrtsginly to China)The export of iron orefor example

is expected to grow from 330 million tons in 2011 to 829 million tons in 2031 (source PNM).
Especially the transport on the Paraguay Roarld profit from growing productiorand cher

rivers like he Tocantins River can function as an additional export route, beside the Carajas rail
track.

Another potential projects for developinginland waterway transport is the construction of

new plants and systems thatill be built near waterways to profit frona cheager and reliable
transportmode. In most cases this will not be a gradual growth, iikéhe agriculturesector,

but once a plant is ready for production, the maximum production capacity will soon be
reached. It is important tgoint out that theseinvestments mostly generate big flowkkey
examples are the steel plant in Maraba, the pulp factories in Trés Lagoas and Guaiba and the
ethanol system in the states of Sao Paulo and Mato Grosso do Sul. This will increase waterway
transport on respectivelyhe TocantinsRiver the Paran&; Tieté Riversand the Lagoa dos
Patos significantlylt is likely that, once these investments in plants are realized other
companies may followTherefore, the waterwaysshouldd S A YLINRE GSR a2dz i
accommodate tke new demand for waterway transport.

2.2 PASSENGER TRANSPORT

Passenger transpormn inland waterwaysn most parts of Brazil only occurs under special
conditionsbeing, for example,malternativetransport mode in some cities to overcorraffic
congestionm rush hours.

In the Amazon regionhowever, passenger transporbn waterwaysis very important with
currently 6 million long distance passengers and an expected growth of 40% up till 2031
(Report on Diagnosis and EvaluajioAlso short distance (ferrgervices are important is this
area with an equal amount of passengers. The main reasonthis particularity in this region

are itsextensiveriver system and the limited number of roads in this vast area. For a large
number of destinations transpodn waterwaysds the only means of transport.

Inland waterwaypassenger transport shoulae safe,reliable and comfortabl@nd inorder to
improve the level of service, renewal tfe fleet and terminalsfor passenger transporare
urgently required.

Conceningthe fleet renewal, it is observed that due to the low fare leahd the high costs

of renewal, investment capacity of the private transport operators is falling shorinl&sd
waterway passenger transpoit the Amazon regiorcan be considered aa publicservice
from a socio economic poirdf view, the improvement of theservicelevel can be seen as a
case for public interventionThis service could be given in concession to private companies
though.Hscal or other financial instruments (e.g. taxts for investments in fleet) coulumbast
investments infleet renewal and other service improvementsy private transport operators,
especially in the dominant IWT region, the Amazon.
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2.3 NAVIGABILITY CONDITGONS

The Brazilian rivers studied in this plaave distinct characteristics in terms of their physical
conditions of navigability and this is the result of different topographical, geomorphologic and
hydro-meteorological characteristics along the river basins.

The most favorable rivers for navigatiane generally those with features of lower course or
lowlands, characterized by a gentle slope and are fairly regular and large. Their main obstacles
are areaswith sand baks Within the national scenario, the main rivers of lowlands that have
extensive getches with favorable characteristics for navigation, and without the need for
major interventions, are the Amazon, Solimdes, Trombetas, Madeira, Paraguay and Jacui
Rivers, Lagoa dos Patos, and the downstream sections of Tocantins and Tapajos rivers. All
these rivers already have commercial navigationdrying levels of intensity

There are also the rivers of tableland or in upland, which have more restrictive conditions for
navigation, featuring sections with natural obstacles such as leaps, rapaky, iredents and
outcrops and shallow depths stretches, and also sections with more satisfying navigability
conditions. In the river sections with these characteristics commercial navigation is possible in
most cases during the flood season, when the wdtarek are higher. During droughts,
however, the navigation conditions are too restrictive, when natural bottlenecks emerge in the
river bed. In these rivers the necessary hydraulic works and interventions involve considerable
investments.

The main uplandrivers that hae navigable stretches are: Parand, Tieté and Sao Francisco
Severalinterventions have already been made to allow the current navigability conditions.
Besides the rivers mentioned above, the rivers with more potential for the development of
waterways are the Tocantins, Araguaia, Tapajos, Teles Pires, Parnaiba and Uruguay. To be able
to navigate at a reasonable scalefiewaterways need engineering work®ainly dams.
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2.4 SOCIAL AND ENVIRONMEALASPECS

The waterway transportis the most suitable for more sensitive areas, because of its lower
impact on the environment when compared to roads and railw&yen thouglit is necessary

that the planning of the engineering works,adedfor making the deviepment of this mode,

is donewith the minimum impact on the environment. In the case of the Paraguay, Uruguay,
Amazon and Madeira waterway systems the planning of works must also consider the
interests of neighboring countries.

Rvers located in areas gbarticular importance to biodiversity conservation, such as the
Amazon biome (Amazonas, Solimdes, Trombetas and Madeira Rivers) and wetland (Paraguay
River) are already used for the transport between local communities and even for the cargo
transport.

Although already used for commercial navigation nowadays, Amazon and Madeira waterway
systems have in their surroundings legally protected areas, where the presence of indigenous
lands and protected areas and other areas of conservation interest are higldightsimilar
situation is observed in the Paraguay system, located in an area of importance for biodiversity
conservation (Pantanal Biome). Aradthough Teles PireFapajos waterway system is not yet
used for commercial navigation, it crosses an importanhservation area not only for
biodiversity preservation purposebut also due to traditional communities living close to the
rivers (Munduruku, Apiacéds and Kayabi Indigenous communities, among othaisly on the

area that surrounds the confluence druena and Teles Pires rivers. It is important to
emphasize that all future interventions to provide additional capacity for navigation purposes
to these rivers needs to take these protected areas into account while planning to
avoid/minimize potential gcial and environmental impacts.

In the TocantingAraguaia waterway system the presence of Bananal Island needs special
attention. This island is the largest river island in the world and delimits two arms of the
Araguaia, being the smaller arm known as/aBsRver. This island, the transition zone
between the Amazon and the Cerrado biome, concentrates great biodiversity and legally
protected areas, indigenous land (Karaja, Javaé and Xambioa Indigenous Reserves, among
others), and was established by UNBSAS a Biosphere Reserve.

The rivers included in the serarid region (S&o Francisco and Parnaiba Rivers) deserve special
attention. Dams and projects for flow adjustments, necessary to ensure the viability of the
waterway, need to be evaluated togethertivithe other uses of water resources to ensure
that the development of waterwaydo not impact the water availability in nearby regions.

Waterway systems on the southern region (South, Uruguay and-Pet&nd) are located at a
more anthropized area andnvironmental and socialulnerable areas are less spread. Worth
mentioning on Parana rivaare two important national parks (Parque Nacional do Iguacu and
Parque Nacional Ilha Grande), thate conservancy areas of integral protection (legally
protected aras) The lakes in the South waterway system (Lagoa Mirim and Lagoa dos Patos)
have a great importance for biodiversity conservation.
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2.5 ADVANTAGES OF INLANWATERWAYS TRANSPORT

Inland waterway transport has many advantages over other modalifiéss mode $
consideredo beenergy efficient and environmental friendly.

Although marine engines are usually a bit bigger than lorry engines, vessels carry much more
cargo at oncePer ton, vessels will show a lower fuel consumption and environmental impact.

Table 2.1: Emission indices for road, rail and IWT (2011)

‘ Road ‘ Rail IWT ‘
COo2 100 11 6
Nox 100 86 29
S02 100 25 31
PM10 100 78 71

In Table 2.1the emission of different modes is compared for a truck @3s), a train (2.500
tons) and a convoy (12.000 tongkcluding pe-haulage and endhaulage. The figures favor rail
and IWT transport.

In the future all modes of transport will be more environmentally friendlye to better
engines For road this is espedly the case for NCand PM,. The fuel use will not go down
drastically. This implies that @@mission will be at the same level as currently. For IWT the
possibilities will be especially in lower fuel use (lesg.CO

Regarding social opportunitieshis mode is considered to safe, reliable and less expensive.
Congestion on the roads isnagjor concern in certain regiongspecialliclose to big citiesand

has its impact on the reliability of the road transport. Inland waterway transpsaatreliable
way of transport. In Europe whether for reliability,ime delivery or customer friendliness,
inland navigation is always awarded high if not the highest of all the modes of trahsport

Table2.2: Cost conparison in R$ per ton and indices (road transport = 100%)

Ralil Rail
R$ per ton Indices
100 49.46 13.0 5.04 100 26 10
250 73.42 25.5 9.50 100 35 13
500 113.36 43.0 16.94 100 38 15
1000 193.23 72.0 31.81 100 37 16
2000 353.31 1200 61.56 100 34 17

" Source Stream 2.0 (CE 2008)
®The power of inland navigation, the future of freight transport and inland navigation in Europec2013
2014 (page 24)
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In Table2.2 a cost comparisotis given for different modes for a number of distances (in km).
Comparing transport costs is not straightforward because all modes have their own
characteristicsThe costsare for bulk transport in trucks, bulk trains and 2x2 convoys (with
four locks in the waterway for all distances). According to the cost mpollBcostis about

10 to 17% of road costs. This does not include transshipment'€oR@il transpdris about
twice as expensive as waterway transport

2.6 INSTITUTIONAL FRAMEWRK

The legaingitutional framework was analyzed in the diagnosis phase with a focus on the
following topics the constitutional principles of the Brazilian environmental law, the national
environmental policy, the national policy on water resources, a historical approfthe port
sector, a historical approach of the waterway sector important aspects regarding international
rivers.

It was observed that the structure of the waterway management is inefficient, because of
1  The separation of the management of ports andevavays

- hNBFYATIFGAR2Y 2F GKS 6+ 0SNBlFea YIylr3aSySyida
department notablyfocused on the road management;

- The fragility of the instrument (agreement) that ties the Waterways Administrations
to DNIT / DAQ via CODOMAR,;

- RecentOKI y3Sa Ay !'b¢!vQa NRfSY GKIFIGO Y20SR FTNEP
- Concerning passenger transport, regulators (DNIT/ANTAQ/SETRAN/CPH) overlap.

1 The multiple uses of water resourcase not managed centrally;
1 Theinvestnmentsin waterways in Brazhave a low priority;

1 There is a eed to differentiate among licensing process for engineering works
required to enable a waterway and for maritime structures

1 Participation of EPL with regard to the planning of integrated logistics for the country is
yet new and

i CONIT could give further support in integrating actions among different interests
associated to the waterways feasibility.

® The sources fort his comparison are the cost models from the University of Sao Paulo (road +dWT) an
PNLT (rail).

% For more complex routes including more than one mode of transport, transshipment costs and the
costs of prehaulage and/or end haulage have to be included. The transshipment costs have been
estimated as R$ 5 per transshipment.
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2.7 REGULATORY ASPECTS

IWT regulations were identified as relevamthen related to the following aspects: ship
building, crew, taxes and terminals.

It has been pointed by some stakeholders that there arebigpship buildingplayers on the
inland shipyards market, which may lead to difficulties in expanding their production when
higher demands are expectell.has also been stated that the problem is not related to the
shipyards themselves, but to the finaachgents that spend more than a year to approve the
projects, expiring the credit.

Another point of attention to the inland navigation regards the crée shipping companies
are already experiencing a lack of qualified personnel in this area, mainlytadube
competition with the offshore market, which also undergoes the same problehmas been
mentionedthat there areinitiatives to set up courses for training people to this activity (as the
law allows courses outside the Navy, but with their apptpvaowever it has been proved to
be difficult to establish them.

The Braziliarfiscal system was also stressed as a problem to develop the IWT by some
stakeholders, as in some cases the taxation process leads to additional cO&f$transport

(e.g. inthe case of transshipment between modekt this might not be a general problem
Some problems in the inland terminals were also pointed. dite need for new terminals
have been identified by some stakeholders, but the former process to obtain auttarizfor
private terminals was rather slow, with a lot of requirements to be rBefcausdhe new ports
legislation is not yet regulated, some projects are delayed. Although this ports/terminals issue
is highly important for the IWT development, measufes improvingports and terminals is

not within the scope ofthis project.

2.8 WATERWAY MANAGEMENIYSTEM (OPERATION)

The information systems related to the waterways are often awailable, and in generahot
concentrated into one authority or well connecte

In the TietéParana waterway the information system is more organized. Data regarding the
waterway situation is provided by the hydpmwer plant operator, the DH (Departamento
Hidroviario) and the Navy. The shipping companies must also supply sewtratities (Navy,
Power Plant operator, ANTAQ, and others) with data that concerns their voyage, but not in a
centralized and electronic waygomparing the Brazilian and European/American situation, it
has become clear that this type of process in Biazibt very efficient.

2.9 INTERMODALITY

It is expected that theimportance of intermodal transport chains, that inale IWT, will
increasein the near future The most important reason is the expected cost increase of road
transport. With that, it can also b&xpected that long distance road transport will decrease
gradually encouraging a growth path for integrated transport chains.
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Increased use of intermodal transport with IWT has a number of implications for the
cooperation between modalities. In the firgtace the costs of transshipment will decrease. In
the calculationdR$ five(5) per ton is used fotransshipment'*

Most of the potential commodities to be transported on waterways have an overseas final
destination, which makes the export port the fimdint. The choice of a deep sea port defines
the route that will be used to transport the cargo, and therefore the logistics chain.

In general, the prdaulage is done by means of trucks that oftesedroads under bad traffic
conditions (not paved, witheveral holes)increasingransit time and therefore the total cost.

Besides that, transshipment increases the total cost, as not all the waterways reach the deep
sea ports, so not only the pitegaulage is necessary, but also an 4wadilage. Insomecases,
specifically, the Tiet€arana waterway, an additional tax is charged over this operation, due to
the change of the transport mode.

! Information from the interviews done in the Stakeholders step
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3 MAIN GOAL AND SUBOALS

3.1 MAIN GOAL

The main goal for this Inland Waterways Strategic Plan isulated as follows:

Accommalate 120 million tons of cargo by inland waterway transport in 2031.

This goal is deemed both ambitious and realistic because:
1 Itis 4 to 5 times the current inland water cargo flow;

1 It is based on realistic forecasts for commodities suited for ¥&iige bulk flows
(agricultural, ores), long distance);

1 The production areas for those commodities are within limited distance to inland
waterways.

Three important assumptions that support the expected growth and are related to the
commodity segments and theimm characteristics are

a) Autonomous growth of existing IWT flowsno or restricted competitionwith other
transport modes.

b) Additional IWT flows resulting from investments in processing plants and logistic
systemswhich will usevaterways.

c) Current and adiional IWT flowsin heavy competitionwith other transport modes
and chains.

A modal share can be calculated for competing markets. This calculation illustrates the relative
increase of importance that is aimed fdthe current modal share of IWdrfthe main relevant
commodities (soy, soy meal, corn and fertilizers) is approximately 9% in terms of ton
kilometers (taking into account both volume and distandédr 2031 the modal share is
expected to grow toward88-3%% for these commoditied ton-kilometers, more than four

times the current share.

Improving the situation of IWT for the most promising cargo types forms a basis for the
development of the inland waterway system and this could result in lower logistic costs and
higher competitiveness for thBrazilian products in the international markets.

In addition waterway@ users group can be enlarged by including some shippers of regional
cargo and passenger transport. Passenger transport by inland waterways is also expected to
increase, especially the Amazon Region, due to the economic and population growth of the
region and the investments in waterways by the Brazilian Government.

3.1.1 Sub-goals

The Inland Waterways Strategic Plan contains a strategy thatsglagobmmodate the growth
of inland watervay transport by facilitating the capacity and the quality of the inland
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waterway@ network. The axes for this strategy are two -gaals, both equally ingrtant to
reach the main goal.

Main goal 120 million tons

Sub - goals

Figure3.1: Main andsub goals

The first subgoal is formulated as follows:

Improved and expanded Brazilian navigable inland waterway network.

Brazil currentijhasan extensive network of navigable rivers or with the potential to become
navigable. The goal of MT is to impeothe quality and expand the waterways network of
Brazil in order to optimize its commercial potential and, therefore, more rivers should be
navigable and the currently navigable rivers should be improved.

¢KS LRGSYUALE 61 GSNBlI & VBl fSaRdFPiBrRoode atf |
42000km. From that ANTAQ estimated that only 21.B50@orrespond to currently

economically navigable routes, based on the records of the use of the waterways by Empresa
Brasileira de Navegagédo, in the provision of cargmdport services and inland waterway

passenger and mixed (passenger and cargo).

The PHE (Plano Hidroviario Estratégico) focuses on the rivers that can facilitate / optimize the
logistics of the Brazilian economy for the cargo that is most suitablénfand waterway
transport. These commodities require the waterways that connect the inland to the main
ports, since it is mostly import and export of major commodities and passenger based on the
values of current and future production/transport. Thus, from twunt held byANTAQonly

6,500 kilometers of rivers are considered relevant and currently usesbifthicargo flows.

To be able to use the waterway network to its full commercial potential, more rivers should be
navigable and currently navigable riversosld be improved. The maiaxistingwaterways
should be improved and the waterway network should be expanded with more than BrH00
(46% of increase compared to the relevant by stretches of rivers, which are not yet used for
this large scale transport afrgo.

2 ANTAQ, NAVEGACAO INTERIOR, SUPERINTENDENCIA DE NAVEGAGZSNINSPERIDR2012
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The waterways should have a basic navigability condition and this means that, in most cases, a
convoy of 2x2 barges should be able to use the waterway. For a number of waterways this is
not the case in the current situation.

The second sufgoal isformulated as follows:

Improved and reliable transport system.

In addition tophysical improvements in the waterways, it is of equal importance to increase
the reliability of the transport systenfAn effective and efficient systedemandsguaranteeing

that the necessary maintenance work is regularly done, adequate river information is provided
andthe other elements of the transport chain are upgraded to support the expected growth.
This leads to the second sgpoal GAn improved and reliable transport sgm to
accommodate the increase in transport volume and the expected increase in passenger
transport by IWT in 2034.

To increase the quality and reliability of the transport system the following demands must be
met:

I The transport chain for both cargo dpassengers must have sufficient capacity and all
the elements of the transport system must be reliable and of high quality. In addition,
passenger transport must be safe and comfortable. Encouraging IWT should ideally be
done using the latest technologyesearch and innovations of the shipbuilding
industry.

I The institutional framework must be improved in order to ensure the required
support, provide incentives, and encourage environmental sustainability and
integration of the system.
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4 STRATEGY OF INLANBTERWAY TRANSPORT

4.1 THE BASIS FOR STRAGKE DEVELOPMENT

IWT can only be developed if all stakeholders work closely together to reach the same goal in
an integrated approachTo reach the goals of Chapter 3, the main challenges of Chapter 2
needed to be overome, but also the opportunities of Chapter 2 needed to be incorporated.
This IWSP presents an integrated and complete strategy from physical measures to
implementation by a National Task Force and Regional Development Groups, to publicizing and
monitoring closing this circleVain challengesvere defining a procedure to select the rivers

and finding the mostpromising river sectiondo enhance IWT This chapterpresents a
sustainable way to improve the IWhat would guarantee navigabilityoaditions for the

future.

Themain andtwo sub goals form the basis of a strategy that is aimed to improve the inland
waterway transport in an integrated way. In this chapter the strategy is elaborated, with the
goak asguidance The content of this chapter is:

1 Improved and expanded Brazilian navigable inland waterway netwselection of the
waterwaysstrategy development and strategy description

T Improved and reliable transport systerdefinition of the transport system and the
supply chain, strategy description aride cooperation model for implementation
strategy

4.2 STRATEGIES TO ACHIEVHE GOAL

4.2.1 Improved and Expanded Brazilian Navigable Inland Waterway Network

In order to increase the yearly cargo load by inland waterways, the network of navigable
waterway needs to bémproved and expanded.he navigable extensiarf the rivers needs to

be expanded, but also, in some cases, the capacity of the waterways needs to increase to be
better suited for larger vessel size/larger convoyiie dimensions (depth, width, and radjus

of the waterway need to be sufficient to navigate with commercial sized vessels/convoys.
Stream velocities and seasonal variations of water levels must be within acceptableTimaits.
waterways must be free of obstacles such as dams without locks/s|uizeks and sand banks.
Bridges and power lines must be high enough for the vessels to navigate underiibath.
requires large investments. Before deciding in which part of the waterway network should be
invested, a careful selection process was don¢hisparagraph this selection process and the
results for waterway selection are described.

4.2.1.1 Selectionprocessof waterwaysand physical measures

More rivers should be navigable and currently navigable rivers should be improved. The
selected waterway shodlhave a basic navigabilitywhere at least a convoy of 2x2 barges is
able to use the waterway. For a number of waterways this is not the case in the current
situation. Thissectiondescribes how the strategy in this Inland Waterway Stratézio was
elaborated and calculated (sddgure 4.}
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Transport

Volume
(tons)

Strategy

Figure4.1: Methodology to elaborate and calculate the Strategy

First, the most feasible commodities to be transported werelesged and the transport
volumes for 2031 were calculat¥d This amount of cargo needs to be transported by a
suitable fleet. Therefore, fleet requirements were defined. The fleet requirements give rise to
physical measures to the waterways and the tram$gsystem. The costs of these measures
(investment costs, transport costs and maintenance costs) were determined for several
strategies (which contained combinations of measures). These strategies waredhgared

in a CosBenefit Analysis (CBA) andvailti-Criteria Analysis (MCA), which provided sufficient
information to select the strategy for this Inland Waterway Strategic Plan.

The CBA had two purposes: to determine whether a proposed project is cal go
investment/decision (justification/feasibilitygnd to provide a basis for comparing and ranking
strategies. The total expected costs of each option were compared with total expected
benefits, to determine whether the benefits outweigh the costs, andhdmy much.

Although a key aspect, recommended fialpolicies should not be solely based on investment
and transport costs, but also on a broader set of objectives. In addition to the transport cost
savings other types of benefits are relevant for evaluating the IWT stratddiesesults of the

Cost Baefit Analysis were therefore included in a Mutiiteria Analysis (MCA). The MCA was
structured in four dimensions: Economic Sustainability, Institutional Cohesion, Environmental

'3 Agricultural products (soy, soy meal, corn, sugarcane, sugar, ethanol, cotton, fertilizers), wood and
pulp, chemicals and petroleum, iron ore, manganese, coal and steel, building materials, sand and
container trailers RoRo.

Y The forecasts were made peommodity relevant for IWT, per state. For each commodity forecasts
were made for the period 201g 2031 for total production, imports and exports. After that routes
(transport chains) and modal split were determined simultaneously per anegimon for canmodities

with heavy modal competition like soy, corn and fertilizers. The route choice selection is based on the
transport costs. Depending on the available transport chains transport cost will vary. Depending on the
strategy, transport chains were incled or excluded. In this way the optimal combination of transport
chains has been determined.

This calculation also provides the basis for transport costs in different strategies and the necessary
investments.
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Sustainability and Social Sustainability. For each dimension objectivecraieda were
developed®.

The output of the MCA was a ranking of the alternatives. This ranking provides the elements
and analytics necessary in order to support the decision over which strategy to clidmmbke
analytical tools combined yield solid resuthat provide for a complete set of support for the
decision making proces$o choose the most efficient waterway network a baseline situation
and several options for improvement were defined. The baseline situation was defined as one
in which the invesnents and maintenance costs for inland waterways in Brazil have been
reduced to a minimum, assuming that if an inland waterway policy will not be implemented in
the current political setting, the attention for waterways will decrease and the situation wil
even worsenWith very modest maintenance costs (only for the Paraii@&té maintenance is
anticipated) total transport volume in the Baseline will be about 57 million tons.

Passenger transport by inland waterways is expected to increase, especitdily Amazon
Region. A growth between 2011 and 2031 of 2.2 million passengers (40%) travelling long
distance IWT is expected. The baseline situation was compared with the several options for
improvement. Theoptions for improvement vary, basedn two elemerts: river sections
selection and waterway improvement measures to meet the convoy sizes.

The figure below explains the elements of the cost estimate and shows the relation between
cargo flows, convoy sizes and waterway requireme@exgo type and amouris described in
Chapters 2 and 3. To determine the required waterway improvement works the size of the
vessels that will navigate on the waterway in the future (hormative convoy size) had to be
selected. Based on the normative convoy sizes the require@mimns of the waterway and

the locks were determined.

Normative

convoy size

Figure4.2: Explanation of the cost estimate and the relation between cargo flows, convoy sizes and
waterway requirements

Table4.1 gives an overview of the normative convoy sizes that were the basis for estimating
the waterway requirements. The waterway requirements are a certain depth, width, radius,
etc., for the normative convoy size navigate. The expert tearwas then able to propose
physical measures, such as dredging, removal of rocks, adjusting locks and sluic&$oétc.
these physical measuresere assessed in the CBA and MCA in order to select the best
combinations of rivers and physical measures tpriove the navigability.

Map 4.1 shows the convoy sizes pevaterway thatindicates an overview of one of the
elements: the waterway requirementh.formsthe basis for the required investments.

!> Report Development and Elaboration of Segies
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4.2.1.2 Themain waterwaysto improve and expand

The MCA results showedhich waterways had most potentidb enhance the transport
systems in Brazilhese waterways will form the basis of the inland waterway network in 2031.
Other waterwayanbe added laterandwill be usedin the meantimefor the local transport

at shorter distances

Table4.1: Overview of selected rivers and river sections with their normative convoy sizes

Riversystems Riversections

Santarém Manaus- Coari

Z
(@]
=
=
QD
=2
<
()
(@}
(o]
>
<
(@]
<
@,
N
@
(7))

Santarémg Almeirim

Amazonas e Solimdes
Almeirim¢ Santana

Almeirim- Rio Tocantins
Madeira Itacoatiara- Porto Velho
Santarény; ltaituba
Tapajés e Teles Pires
Itaituba - Cachoeira Rasteira
Vila do Conde Maraba
Tocantins
Marabac Miracema
Petrolinag Ibotirama
Sao Francisco

Ibotiramac Pirapora

Foz rio Apg Corumbéa

Paraguai

Corumbég, Caceres

Trés LagoasPereira Barreto
Parana e Tieté Séao SimaePereira Barreto

Pereira Barrete Anhembi

Rio Grande Porto Alegre

P

Porto Alegre Triunfo

Hidrovia do Sul
Triunfo - Cachoeira do Sul

Triunfo - Estrela

Notes:
1) SP: selpropelled barges.

The selection of thenainwaterways isllustrated inMap 4.2.
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Whenall theserivers are upgraded to a proper level of quality, they can accommodate more
carga This will help to increase the total cargo flow for inland waterways transport. If new
rivers ae added to the system, this will causesaift of cargo transportbetween the
waterways Thisleads to theforecastuntil 2031as illustrated ifrable 4.2. Note that this table

is a result of modeling based on camtd distance calculations. Actual flows can vary, if
companies decide to combine flows to one waterway, instead of spreading, or if the upgrading
process of some waterways takes more time then was assumed.

Table4.2: Cargo forecast IWT Brazil 2031, per waterway and commodity (in million tons)

. Flows from Agricultural flows
flows without : : .
investments in (soy, corn) with
Transport flow modal o
" plants and logistic heavy modal
competition "
systems competition

Amazon 115 115
Madeira 2.2 25 4.7
Tapajés 9.7 9.7
Tocantins 325 8.6 41.1
Sao Francisco 0.1 2.6 2.7
Paran&; Tieté 16.0 4.8 20.8
Rio do Sul 3.9 3.0 25 9.4
Paraguay River 14.9 55 20.4
Total 325 51.5 36.3 120.2

The forecast for InlandVaterway Transport for 2031 are determined by the following
developments:

1. The Tocantins, Tieté and Paraguay River show a big increase in flows. In the case of
Tocantins and Tieté this is mainly due to investments in plants and systems (steel,
ethanol, waod + pulp). The Paraguay River will transport mainly iron ore and, to a
lesser extent, agricultural commaodities;

2. Transport on the Tapajos will be agricultural commodities from Mato Grosso. The
transport on the Tapajos will go at the expense of transporttenMadeira River. The
remaining transportation on the Madeira River is mainly to and from Rondénia;

3. The transport on the Amazon River is growing because of the growth of the related
industries (oil, chemical products and rolt and roHoff (ReRo) trarsport);

4. In the South the growth is moderate. The main growth comes from pulp, containers
and the chemical industrome regional developments (like the pulp plants in Trés
Lagoas and Guaiba) have been incorporated.
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The forecast flowst veryshort distanes (e.g. oil flows in ports like Manaus or Rio Grande or
sand between locks on the Tieté) have been excludledotal this is about 5 million tons of

the 25 million ton transported in 201®ort distance flows ar@lsoimportant in some cases.

The rivercrossing transport of sugarcane on the Tieté e.g. can save a lot of road transport.
Another example is the regional, border crossing, transport between Brazil and Paraguay on
the Parana RiveiThese flows are veryariableon an annual basis. Thereford is difficult to
predict the actual size

Regional investments in plants will benefit from improvements in waterways. Improving
waterways alone will in general not be enough to trigger regional development, other
measures aremecessanas well If the plaaned investments lead to the forecasted 120 million
tons, other inland waterway flows wilhcrease as wellMany new commercial and social
opportunities will arise for both cargo and passenger transport.

The Araguaia and the Parnaiba were not selectedtferISWP. The models show that the
Araguaia can be a good alternative for other mode if the improvements are stretched to
Aruana (GO). In this case the Araguaia could serve as an important transport route for Goias
and parts of Mato Grosso. The investmgmosts of this extension are high, so the Benefit /
Cost ratio of this investment is less than one. An extension to Conceigdo do Araguaia (PA)
would be less costly, but will have a far smaller transport potential for large export orientated
flows. The Paraiba competes with the Tocantins and to a lesser extend with the Sao Francisco
for export flows from the fast growing Matopiba region. If the Tocantins is extended and the
navigability of the Sao Francisco is improved, the added value of the Parnaititeis. [This is

even more the case because the Parnaiba has no direct access to a seaport.

The cargo flows, as calculated are visualizeMap 4.3.

The map shows the calculation of the cargo flows for the comries]itransported on the
waterways in 2031, if all the waterways are upgraded. This calculation is based upon
assumptions on cost of transport and destination. It is important to add to this picture that the
waterways are a system, in which a number of waigys are interesting for transportation

from the same regions, these waterways are competing for the same cargo. The two most
obvious examples are the Madeira River versus the Tapajos River in the Amazon region and the
Tocanting; Parnaiba in the North Ba
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The Madeira River is important for imports to and exports from Rondénia and for imports to
and exports from Mato Grosso (especially the northern mregions of Mato Grosso). The
Tapajos River is important for the same micegions in Mito Grosso too. The main difference

is that the location of the Tapajés for exports from important production regions in Mato
Grosso (like Alto Teles Pires with Sorriso as the center) is far better. In other words: transport
costs from Sorriso to Santarétand from there to destinations like China and Europe) are
lower than the route via the Madeira. If both the Madeira and the Tapajés will have improved
navigability, the majority of the cargo from Mato Grosso will use the Tapajos. The cargo to and
from Rordonia will still use the Madeira river. This is, despite the growth of the flows to and
from Rondbnia, less than the shift to the Tapajés River. This explains the decline in the volume
on the Madeira. However, as long as the Tapajos is under construttimiadeira River will

be a very important alternative for the growing export flows from Mato Grosso.

The same counts for the Tocantins River and the Parnaiba. In this case the location of the
Tocantins is not an advantage, but the Parnaiba suffers frtamokeof access to a seaport. Extra
transshipment will be necessary as long as the Parnaiba does not have this access. This has
extra costs and time loss as a consequence.

The Benefit/Cost ratio of the strategy is explained able4.3:

Table4.3: Discounted cost and benefits investment strategy

Transport benefits Costs B/C ratio Volume

‘ R$ * million R$* million # Million ton
Baseline 0 0 - 57
Preferred strategy 13536 14.455 0,94 120

The b/c ratio of the preferred strategy is just below one (0.94an international perspective,
the calculated b/c score is remarkably good for IWT investments. In e.g. The Netherlands, an
acclaimed IWT country, such ratios seldsunpass Gt.

Theselected strategyresented awell-performing score under the ecomic dimension and

also a higkscoring strategy under the institutional dimensidit not the highest. Under the
environmental and social sustainability dginsions the stategy also scoredell, but never the
highest. Overall, it ranked first because it provides a clear balance between the dimensions
involved in the decisiomaking processin chapter 6 the meases per waterway are
explained.

4.2.2 Improved and reliable transpor t System

To achieve an improved and reliable transport system effort and commitment are required
from all involved. Above that, the measures will affect the interests of all parties involved. At
some points eve a discussion about changes in the institnibstructure is needed. The first
key element for reaching an improved and reliable transport system is integration. Since the
situation is very complex, and many private and public organizations are involved, it is
important to cooperate closely on these goal at all levels. A cooperation model is proposed
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for this. The second key element is a step wise apfrdlaat starts with improvements on the
short term, while all involved will follow the same route towards long term improvement.
Major points of mprovements (long term improvement) and pilot projects (short term
improvement) are selected. By working with all parties involved during the implementation of
the Inland Waterway Strategic Plan on the selected topics, the implementation of the plan will
lead to integration of actions and improvement of the transport system elements.

The strategy to reach the improved and reliable transport system has a technical component,
and an evenly important organizational compondntthis chapter the strategy tariprove the
situation on the two elements (transport chain and institutional framework) is elaborated. It
contains the following elements:

1 Improvement oftransport chairelements;

1 Improving of the institutional framework at the national and regional level.

4.2.2.1 Improving the Transport Chain

Bringing cargo from one place to another must be seen as a logistic chain, where every
element affects another: the total chain is as strong as its weakest link. For exampleya del
during navigation in the river due to ladf information about its conditions will affect the
logistics (loading and unloading) at the terminal. With a longer waiting time and higher costs as
a consequence.

In the IWT chain, between origin (production area of the cargo) and destination (indsemnir
case, the destination is generally the sea port where the cargo is loaded ingpisegvessel)
the following activities or chain steps can be distinguished:

Pre-haulage from the origin to the inland terminal;
Storage of the cargo at the inland teimal;

Loading of the barges;

Transport by barge to the sea terminal;

Unloading of the barges at the sea terminal,

= =4 4 -4 A A

Storage of the cargo at the sea terminal.

Consdrcio

16 £ ARCADIS logos



@ Ministério dos Transportes

chain steps system elements

equipment infrastructure

pre-haulage connecting road

unloading inland terminal

storage

loading

W inland waterway

unloading deep-sea terminal

storage

loading

sea transport sea

Figure4.3: Inland Waterway Transport Chain betweeOrigin (Production Area of the Cargo) and
Destination.

The transport system elements are required to execute the different chain steps and can
roughly be divided into:

1 91ldZALIYSYd oGNHzO1azZ f2FRAY3I YR dzy$egdl RAY 3
vesses) and;

1 Infrastructure (connecting roads between production area and inland port, inland
terminals, inland waterways, deegea terminals and seaays).

A more efficient transshipment would have a positive effect on costs. To achieve that, the
whole chain eeds to be improved and connecting infrastructure needs to be provided to
support the potential volume increase. With good connections, companies can make the most
optimal choices for their transportation needs. At the connection points, clusters of cdegan
can be developed. The connections between road and waterways should be improved,
especially between agricultural producing areas (soy, corn) and waterway terminals in the
North (e.g. Cachoeira Rasteira and Miracema do Tocantins).

4.2.2.2 Arranging Public Privae Partnerships

A close cepperation between the pubdi and the private sector is essential for a successful
development of inland waterway transport. This-gperation can take place on a number of
different topics and levels. In general there is a cliigision of responsibilities between public
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and private in inland waterway transport. In general the role of the public sector is
characterized by the following responsibilities:

1 Investments in waterway infrastructuyre
1 Management and maintenance of the veatvays

1 Setting of rules on waterway management, safety, environment, permits, taxes and
incentives on a national level

While the private sector:

1 Invests in quays, ships, terminals, superstructures and equipment

1  And operates the transport chain

Taking his traditional division of responsibilities as a starting point (public sector waterway
infrastructure investments/private sector transport system investments) the analysis executed
within the framework of this study indicates that the private investmergtated to the
development of IWT in Brazil are of the same order of magnitude as the public investments.
Both parties are more or less equally involved in financial terms.

It is crucial for a successful development of IWT that the implementation ofripeoivement
works by public and private parties are being coordinated. It is useless to invest on the
improvement of the navigability of a specific waterway if the private parties are not investing
simultaneously in fleet expansion and terminal developmalung this river. If the public
parties invest in waterway improvement to support the development of a specific industry,
they will have to be sure that the private parties will actually develop the industrial site. To
prevent the ineffective spending olge amounts of public and private money both parties
will have to tune their mutual investments constantly. The lack of this type of coordination has
resulted in projects that did not bring the expected improvement of inland waterway
transport. It has bee assumed that investments in quays, ships, terminals, superstructures
and equipment (the private investments) and those in dredging, waterway improvement,
locks, dams, connecting road and rail infrastructure (the public investments) will be
coordinated: i a waterway is being developed, connecting infrastructure will be constructed
and terminal and fleet expansion will be effectuated.

A close cooperation between the public and private parties is required to achieve this
coordinated approach that reducesetfinancial risks that both public and private parties take

in case of IWT development. The cooperation will also lead to an exchange of demands and
design specifications for the development of waterway improvement works and inland barges
and pushboats. Waterway as well as fleet management can be optimized by means of this
exchange.

As a first step for establishing partnership, the public sector consults the private sector
(shipping companies, other transport companies, main commodities producers andtiaéso
users) to enable a better understanding of their demands for navigation purposes. Currently,
these kinds of consultations between the public and the private sector do take place, they
should however be intensified. In a more extended cooperation,egonent allows the
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private sector to discuss and provide input in the development process of inland waterway
transport in Brazil.

In the development of inland waterway transport the private sector could play an even more
prominent role. The public sectdras long used available funding methods, suchsas tees,

taxes, and municipal bonds to manage the costs of infrastructure assets. More recently
governments are also embracing concessions and other forms of Public Private Partnerships to
help turn a sigificant shortterm financial cost into a lonrterm financial proposition for
sponsors. Under such deals, a private sector provider commonly designs, builds, finances, and
operates an asset, receiving payment on the basis of the availability of the daaditiuse of

the facility. These contractual relations between public and private entities involve aligning a
significant investment of private capital, transferring some risk to the private sector, and
increasing the public benefit. Also if the privatects®, depending on navigation like shippers,

will have enough return on investment they might be interested to invest in waterway
improvements.

Two major private groups were considered as potentially interested in developing PPP for
waterways: trading angiroduction companies, and construction compani€ge benefits that
they can obtain in cooperating are better described below.

Trading and production companies

River development is related to the development of agricultural production and of the sea
port, asfigure 44 shows:

Agri production

River Sea-port

Volume

Capacity Funding

Figure4.4: Relation between development of agricultural production, the sgmrt and River
development

The trading companies developing the productidrsoy and corn play a very important role in
the river development, because they drive to a large extent the future transported volumes
and thus the feasibility of the river project. The development of the production areas may be
delayed because of the iss with the valuation: what is the value of the projects? This value
depends for a large part on the road and river transport costs (however the river is not yet
developed). The capital dredging of the river might require funding from the trading
companies The problem is in the dependency of river and production areas: without the river
there is no valuation, and without the new production areas there is not sufficient funding. The
seaports also benefit significantly from the river transport as their wods will increase. They
also have to share a part of their profits to fund the project.

The direct benefits for the trading companies, as has been demonstrated in theB&uostit
Analysis, are that the introduction of inland waterway transport substéigtibwers the
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transportation cost of the export commodities from the production areas to the seaport. As
most of these export products are relatively lsalue commodities, the transport cost do
constitute a significant part of the final price of the prad on the world market. Investing in
waterway infrastructure will improve the competitive position of these trading companies.

A further enticement to invest is the fact that the trading companies are not convinced that
purely public projects will materize in time. Canvesting provides the companies with a
power to actually speed up the construction of the infrastructure in order to tune the
development of the waterway and the development of terminals, ports and a fleet. A big
private port in Europe,dr instance, canvests a substantial amount in a new railway line. To
keep control over the timely delivery of the rail connection, theimgestment contract
stipulates that the investment contribution will decrease by 5% for every month of delay in the
delivery of the line.

Construction companies

The traditional implementation approach (contract form) is that a contractor is hired for the
dredging activities and is paid after the construction works have been executed.

Beside the traditional approach the are many other contract forms suitable for projects like
this. One of the main variables is the financing. In Europe more and more DBFM contract form
is used. This is a contract in which a private contractor has the right and obligation to:

1 DB: Desigand Build the waterway
1 F: Finance the project cost upfront

1 M: Maintain the river with maintenance the dredging for a long term periodZQ®r
30 years)

For this contract the contractor is paid an availability fee by the Government during the
Maintenanceperiod, compensating the contractor for all three above rights and obligations.
The F (financing) means that the contractor will arrange required budigetuth a bank loan,
and the contractor will repay the loan from the availability paymérite financiaflows look

like Figure 4.5.

Consdrcio

50 £ ARCADIS logos



@ Ministério dos Transportes

DBFM financial structure

O 0 0 0 o o 9
DS 2 A S S S G S S

20

= Capital dredging

B Maintenance

1 Availability paymentr
-100 -

Figure4.4: DBFM financial structure

The availabilitypayment should be high enough so that the contractor makes a sufficient
return. The public parties must assess this DBFM option in case the available budget is not
sufficient to cover the total expenses for the river improvement projects.

4.2.2.2.1 Providing &ill Training and Education

Looking at the transport chain, it is also important to ntien that sufficient qualified
personnel are a prime requirement for any development in the sector. Qualified truck drivers,
terminal operators and crews determine the effioty and effectiveness of the transport
chain.

Professional shipping needs a modiged education system to go along with new innovations

in the ship building industry. Also sufficient personnel need to be educated to navigate the
increasing fleet. And above that, these personnel needs to be educated for navigating the right
rivers (since every river has its own specific characteristics) and deployed at the right rivers
basins.

It was observed that a very limited amount of courses, studies and research attention have
been given to waterways in Brazil. In this sense, the waterway seatorot rely on sufficient
highly educated qualified and experienced professionals to supply actual and future demands.
The innovation program that will be initiated by the Working Group may create aofpon

the university level. The research that wilkevitably result from the innovation projects will
create scientific interest in the IWT sector. This will assist in increasing the availability of
experts on the theme.

Manning and staffing problems may occur on the fleet, but also at the terminalk, ibtand
and in sea ports and in the field of logistic service provision. Due attention must be given to
sufficient education capacity and recruitment.

In view of the highly specialized profession of inland crew memilaerd,pilots a specialized
inland navigation education system will have to be developed. The curriculum for the
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education of these professionals will be determined based on the demands and requirements
of the employers of the crew, predominantly the barge operators, shipping lines, theriairmi
operators and the trading companies. Discussions with the public parties are essential at this
stage as the public parties determine the manning requirements for inland shipping. The
trade-off between the level of education and the manning requiremestsbvious. It should

be considered whether a specialized education of waterway authority employees could and
should be incorporated in the specialized inland navigation education system.

Inland navigation education will be presented at different levels:
1 Practical handsn education for deckands and engine room assistants

1 A combination of practical and theoretical education combined withneuvering
simulator training for officers (captains, pilots, second officers and engine room
officers

The same ki of distinction between practical and practical/theoretical schooling can be
made for the education of the terminal operators.

During the theoretical education of the crew, the terminal operators and the logistic service
providers, attention must be paitb the following issues of general importance:

Efficient intermodal network

Policy and legislation

Cargo Knowledge for inland shipping

Chain Logistics for inland shipping
Information services for traffic

Terminal Management (port / hinterland port)
Risk &Quality Management inland shipping

Modern business inland shipping

= =4 -4 -4 -4 A -a -a -2

New markets in inland shipping

Curricula for the abovementioned schooling and courses have been developed in Europe.
Possibilities for the exchge of this type of materials will have t@ lexplored.

4.2.2.3 Improving the institutional framework

To provide a reliable and well maintained system, the institutional framework should provide
adequate support and build up accordingly. In this sense, a coopenatémel is presented to
overcome the main dttlenecks as they depend on political support

The cooperation model is based on two pillars:
1 National level: A Task Force IWT Development
1 Regional level: Regional Development Group
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By introducing a National Tiagorce IWT Development and Regional Deyaknt Group the
cooperation will start on a regular basis. At the start of the task force, a mutual goal is being
defined and all parties will share their own specific benefits and demands in the development
of inland waterway transport. The Inland WaterygaStrategic Plan will be used as a basis for
discussion on prioritization of the development as well as a common reference for the
(economical and other) effects of the different improvement projects.

The Task Force IWT Development will create the camditifor the implementation of the
Master Plan for the development of IWT in Brazil as defined by the present study. Within the
Task Frce separateWorking Groups can be formed to decide about relevant topics in more
detail.

The Regional Development Grouglwoordinate the efforts for the development of IWT for a
specific waterway.

Once the Task Force is actually functioning, an integrated government planning is being
achieved through the participation of all relevant government agencies. The participattion
the private stakeholders provides the basis for a lasting pyivliate partnership. The Task
Forceis a temporary organization. Once the waterway improvement have been achieved
(expected to be so in 2024) and the institutional changes have beerdadiiough, the Task
Force will be evaluated and participants will decide in which structure and with which aim the
Task Foceshould (if it should) go on.

ﬂask Force

Working Groups (WG)

WG 1: Internal WG 2: Integrated

R [aHir d WG 3: Public-
organizational p annmggn private
structure to sup-port-we partnership
support IWT legislation

\ S

b,

Regional
Development

Regional Regional

Development
Group

Development
Group

Group

Figure4.5: Cooperation model proposed
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4.2.2.4 RegionalDevelopmentGroup(RDG

A Regional Developmer@roup (RB5) will be installed for each waterway. The K3 the
platform to execute the improvements in the waterway in an integrated way. The primary
responsibility for the implementation of a specific dey@inent project in the river will be with

the Waterway Administration of that specific waterway. They will leadgitwip. But besides

the actual waterway improvements; in most cases the IWT development requires the
coordinated development of a number oftar elements in the transport system. Not only
dredging works, dams and locks, but the simultaneous development of connecting road
infrastructure, terminals and fleet expansion is needed. The Regional Developgarenp
should assure that all relevant plaasd policies that regard its jurisdiction are harmonized,
resulting in a consciousness use of public resources and also stimulating IWT initiatives to be
implemented.

The members of the DevelopmenBroup will assist the Waterway Administration in
implementing the projects and sharing the intention to reach their common goals, confirming
and guarding the timeframe, discussing problems and celebrating the reached milestones. In
this way the integrated government planning process and the pyibiiate partrerships will
further be strengthened on the practical level of the waterway improvement project.

The Regional Developme6@troupreports the progress of implementation to the national Task
Force IWT Development.
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5 ACTION PLAN FOR DRVEING IWT SYSTEM ME NATIONAL
LEVEL

5.1 TASKFORCEPARTICIPANTS

This Task Force will hate representthe mainrelevant stakeholders and as a consequence
the following parties and agencies should participate:

T CONIT(chairedand representedoy the Minister of State for Transpgo which has as
members the Ministry o€ / I & | Fihahd® Plandify, Budget and Management
Development, Industry, and Tradégriculture, Livestock and Supplieand the
Secretary of Port as well as of Civil Aviation, besides some civil society
representatives,

Waterway Administrations
SEGES

EPL,

DNIT

ANTT

ANTAQ

Ministry of Energy

Ministry of Defense (Navy)
Ministry of Environment
National Water Agency (ANA)
Ministry of Foreign Relations
Cargo owners (trading companies)

Shipping lines

= =4 -4 -4 -4 -a -4 -5 -5 -5 -2 -2 -5 -2

Termind operators

The cooperation of all required stakeholders need to be organized by the Ministry of
Transport led by SNPTEach stakeholder must be able to see how their contribution will be
valued and what the rewards are for active participation in then@lamplementation. The
plan will not succeed if team members are not committed to overcoming obstacles on the path
to the plan implementationThe benefits that each stakeholder can achieve by participating in
the Task Forcarelisted below:

1 A more succssful development of IWT through coordinated government planning and
coordinated development of all elements in the transport system is the major benefit
for all parties. Coordinated development will result in balanced public and private
investment and, asa consequenceto increased financial efficiency for all parties
involved
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1 Reduction in transport cost is the most important benefit for the major private
stakeholdersthe trading companies.

1 Increased volumes and, consequenilycreased turnover and pfits will constitute
the major benefits for the other private parties, the shippingmpaniesand the
terminal operators

1 Cost efficiency and increased effectivenesshef development processes will be the
major driver forstrengtheningthe variousagences of theMinistry of Transport.

1 If the private partiesof the transport sector participate in the investments of the
waterway improvemerd, especially in the construction of lockgjther budget
reduction or optimized phasinggsulting in earlier starbf construction thanplanned
of adam constructionfor examplemight be a benefit for the hydropower sector.

T As far as environmentabsuesare concerned, the increase in IWT should result in
greenthouse gaemissions decrease and alkas less impacthiat building roads and
rails, becausé is a natural route.

5.2 AGENDA FOR THE TASORCE

The Task Force will be leading the development of the Inland Waterways at the National level.
They will meet four times per yedn January and August at the openimgdahe closing of the
budgetand two other suitable datesThese meetingswill be held according to the following
agenda:

I First meeting

- Confirmation of the IWSRNd its strategy The selected development route will
have to be validated bthe membersto guarantee a smooth development process

- Validationof the project list:The strategy has been translateddran action list of
projects to be executed. This list will be approved and prioritized and budgets will
be allocatedwithin the variousorganizations

- Make sure that the plan’s objectives are clear to each team member in order to
establish and maintain a clear focus throughout the process and help each
participant to take ownership of the plan.

- Nominatethe representatives of the institutions that Wwyparticipate in theéWorking
Groups

- Selection of a limited number of pilot project®m specific waterways The
development of the selected strategy starts by agreeing upon a number of pilot
projects from the action list, which also encourage learning on
improvements/innovations
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1 Second meeting:

- Confirm the MonitoringPlan to keep track ofthe implementation processThe
implementation process will be monitored and, where (and if) required, the Task
Forcewill define andallocatebudgetfor it. Thiswill be developed in such way that
in the future, when the Task Force is not in place anymorepdréormance of the
waterway transport¢ is regularly monitored and evaluated, so that adjustments
can be made quicker to guarantee the reliability of the waterwfaydts customers.

1  Third meeting:

- Progress discussion of the implementation in generalentify success
experiences and the issues that hamper achieving the objectives, such as
inadequate resources and lack of qualified people. After every possifiieutty
has been identified, the resources should be gathered to meet each challenge.

- InstallingWorkingGroups(see next paragraph)

1 Fourth meeting:
- Evaluatiorof the first year Define starting point for monitoring
- Discuss first resultsf the WorkingGroups

The second year can start with apdate of the strategywhen things go t@ slow, orwhen
new developmentslemand it

5.3 WORKING GROUPSTO PREPARE DECISIONRABOUT SPECIFIC
IMPROVEMENTS

After the proposed agenda has been finalized, the Task Forcbecarstrumental to create a
number of other conditions thataccording to the benchmarkare required for successful
development of IWT. This additiorfdationalagenda could cover the followirsybjects

1 Internal organizational structure to support IWThe internal organization of the
Ministry of Transport will have to be optimized to further support the development of
IWT on the Brazilian waterways

1 Integrated planning: The different government stakeholders involvediin will have
to integrate the planing of their activities

1 Publieprivate partnerships: Implement cooperation betwegoublic and private
parties on a number of relevant items

The most effective way tdring these subjects furthewill be to install a specifiavorking
group for each tojc. The Working Groups will prepare the decisions for théaskForce. The
members of theworking group will consist of the most relevant stakeholdeetated to each
specific subject
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1. The first working group will consist of representatives of DNIT, DAQerviy
Administrations, SNPT, SEGES, EPL, and also the participation of SEP, ANTAQ, ANA,
Navy and Port Authorities should be considered.

2. The second working group will consist of representatives of the different Ministries
Ministry of Energy, Ministry obefense(Navy), Ministry of Environment, Ministry of
Foreign RelationsSEP, Ministry of Transport, Ministry of Planning, Ministry of Finance,
ANA

3. The third working group will consist of public and private representatives: Ministry of
Transporf Waterway Administrations SEP, representatives d@ontractors, Cargo
owners (trading companiesgtippingcompanies, &rminal operator.

All Working Groups will report to the Task Forcéor IWT DevelopmentThe figure 5.1
lllustratesthe participantsof the differentWorkingGroupsand their interactions.

| public parties J private parties

WG3

WG1

I ministry of transport I cargo owners

l ministry of energy I shipping lines

I ministry of defense l terminal operators

I ministry of environment I industry

[ etc. |

Figure5.1: Setup of the Task Force IWT Development

To contribute to this, the Inland Waterways Strategic Plan presents sets of recatatieTs
that should be evaluated anelaboratedwithin each working group, as presented below.

5.3.1 Working group 1: Internal organizational structure to support IWT

The current waterway management structure should be more effective and efficient to
support the IWT. Changef this structure will only be possible if there is political support for it.
Therefore working group 1 will be established to discuss and implement the required changes
within the internal organizational structure of the MT responsible foanaging the
waterways.

Changes in the organizational structure can vary framanges with significanimpact to
changes with lonimpact. These changes will only happehen they areembedded with
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political support andwhen assignedwith enough budgets toimplement the work. The
following changes need to be implemented:

- Balance attention among different modes of transport;

- Improve and clarify the framework and organizationanbedment for the
Waterway Administrations

- Better arrange the geographical spreafthe2 I G SNB | & ! RYAYAAGNI A2y
- Develop guidelinefor the WAs to follow

- Develop a classification and information system

These required changes are elaboratsow.

1. Balance attention among different modes of transport

Currently, the road mode receives a higher attention within the MT. To eageuthe
development of IWT, more attention needs to be given to that mode at all levels. In order to
provide more attention to IWT some initiatives can be taken. Within the working group the
following topic should be discussed:

Improve the balancevithin DNIT structurdoy:

1 GivingDAQ special attention for some yeams movingthe waterway management
2dzi 2F 5bL¢QA a0NHZOGdzZNBE KI @Ay Jrhid sechadP L2 NI A 2
option is preferable.

2. Improve and clarify the@rganizational frameworkor the Waterway Administrations

The actual framework that connects the Waterway AdgiA & G N> G A2y &a (2 GKS ac¢.
established through an agreemehetweenDNIT/DAQ and CODOMAR, that links all the WAs

to CODOMAR at the same agreement, and CODOMAR to DNIT/DAQ. This agreement
establishes thatwvhen there is any issues on the expengeport of one of the WAs, next
SESNDA&ESQE 06dzRASE oAttt y2i 0SS RSt AMSNMBR (2 | ye
to be effective. The agreement made between DNIT/DAQ and CODOMAR is a fragile
instrument for the public administratioand keeps thedecentralized offices (WAs) far from

where the decisions are taken.

This same frameworinhibitsthe WAs toestablishpartnershipwith private partiego delivera
higher quality service for the waterway users.

The options for improvement that can be dissed in the working grougne can be:

1 Review the institutional framework that is provided for tidaterwayAdministrations
and
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1  Consult the Waterway Administrations in the strategic discussions, considering they
have the best knowledge of the local sitiga;

1  Connect theWAs directly to DAQ without CODOMAR anintermediate This would
solve two issues: it would shorten the distance between the decentralized offices and
the decision makers, but also allow each WA to manage their budgets independently
(nowadays, if one WA has its expense report reproved or dwoegsleliver it, all WAs
cannot access their budgets until the matter is solve&ht up a clear responsibility
system forall involved institutions far

a) Investmentsin and Maintenanceof Waterwaysand Superstructure (Terminaknd
Jetties)

b) Inspectionof Fleetand Equipment,

c) Safetyand Securityfor Navigatingon Rivers.

3. Better arrange the geographic spread of the WAs

Currently the WAs have a geographic spread théten does not coincide with the border of

the waterway systems and also ofteliffers from the geographic spread of théver basin
committees. For example, Tocantins waterway has two WAs and, as a consequence, a
fragmented responsibility. To facilitate and integrate the structure of the WA, there simotld

be fragmentationin the organization Therefore the following topics are suggested

1 Reorganize the geographic division of the WAs to follow the river tbasaersso, for
instance, thee is one waterway administration for the Tocantins River. This would
make it easier to implem#d integrated planningand it would create an easier
connection to the River Basins Committeadere the multiple usages of the hydric
resources are planned.

1 Consult theWaterway Administration®n international issuesihenever a waterway
system exceedghe country limits, the Ministry of Foreign Relations needs to
participate in the discussion®n the river basin (together with the other countries
representatives). It is important that the WAs are consulted or participate on those
discussion as they hae a expert local knowledgeon the relevant aspects and
interests for navigation.

1 Establisha supranational comrtiee based on the river basifor those river basirs
that cover several countriesA good e&ample is the Central Comntiee for the
Navigation & the Rhine or The Danube Conttme. The Comntiee deals with
freedom of navigation, maintenance and safety standards etc.

4. Developguidelines for WAs to follow

Waterway Administrations need to have a clefinition of mission, objectives, roles and a
set of basic activities that should pperformed throughout the year.
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1 It is therefore recommended to establish guidelines for thésWTheseshould state
clearlywhat isexpectedfrom them and how their performance should be evaluated.

1 It is essential to efine the minimum maintenancstandardthat would have to be
guaranteed by the \As. The guidelines should includeicators to evaluate their level
of efficiency It should also describe how tgan the interventions and providéhe
requiredresources (financial, physical and human) for thenexecute it.

1 Safety should be a priority in these guidelines.

5. Develop a classification and information system

The Brazilian waterwayclassification and informationsystem is still underdeveloped.
Waterways users and planners do not recerediable information, like updated electronic
nautical chats, water level predictions and transport statistics. The Navy is updating their river
nautical charts,so in some waterways there is data regarding the historical traffic figures.
However, information that concerns the inland navigation is still scarak sgmead, which
hinders the planning activities, reliability of the navigation, as well as the increase of this
transport mode usage.

Developinga classification of the waterway systazonnected toa River Information System is
elementary.A pilot is propsed to develop theRiver Information Systerm Brazil. This could
be linked with the classification system thaiil be developed in this working groum chapter

5 the starting point for this is presented@his make# possibleto look at the waterway ystem

as a networland, consequentlywill lead to optimization in IWT planning and increased safety
as it will become clear which vessels can navigate where.

5.3.2 Working group 2: Integrated planning and supportive legislation

A major bottleneck thaimpedesthe inland waterway transport development is that inland
navigation has not been consistently part of thevernment planning and policiegienda.ln
the TaskForce thevariousplanning processes amblicies can be tuned. Wking grouptwo is
recommended o prepare proposals for integrated planning and supportive legislatdmost
inland navigation

Theenergysectoris very important to work more closely with, in order to align the planning of
interventions on rivers. The benefits of integrating plargncan be even greater bgcluding
more related sectors. This concerns the governmental sectushas ports, energy, waste
water management, environment, water management, navy, roads and f@dsernment
sectors should integrate or aligheir polices and legislations

For supportive policies and integrated planning the following items must be addressed.

1. Integration of water management issues in the development of a long term IWT
infrastructurein order toaddresghe demands of the different users;

2. Provide intermodality conditions to support waterwaysough supportive legislatian

3. Stimulate and integrate passenger transport
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1. Integration of water management issues in the development of a long term IWT

infrastructure in order toaddressthe demands of the different users

Waterway planning needs to be closely connected to the energy sector, irrigation, ports and
many other water userslhe Tak Force is the platform to share policasan early stage to be
able to integrate the water management issues and develop policiesatiiditessand respect

the demands of the different userfor example, althoughurrently ports and waterways are
split into two different institutions, they need to work closely togethesince there is no
waterway without portor inland port without a navigablevaterway. Another exampleis the
construction of dams without lockand as a result anissed opportunity to immpve the
navigability of a riverAreas of interesto integrate water management issuasge:

1 Integration should first be provided at the local levelthrough the Regional
Development Groupwhere all the institutions interested in hydric resources develop
the river basintogether. The WAs couldead the development processethat are
under their area of jurisdiction and provide the navigation demandsthe river,

G23SUKSNI gAGK 2GKSNJ adGlrasS 2N 20Kt I20SNYYS

1 Coordinaing the plansof the energy sectorand the necessarnjimprovementsof the
IWT is essential The energy sector can be a great partner for navigation as some
stretches of the rivers might only become navigable if dams will be constructed. In
Europe many good examples of this denfound.

1 Discusswith the Ministry of Environmentthe options for a clearer and faster
procedurefor environmental permitdor waterway interventions. Dredging a port, for
instance, normally has a higher environmental and social impact than dredgivey a ri
Stakeholders compla@d that the requirements and time to obtain a permit to dredge
a river to maintain navigability conditiorsre the same as for dredging ports and
therefore are taking too long.

1 Addressingthe strategy development and planning pess with the following
Ministriescould lead to additional benefits

- Ministries of Justice (and FUNAI), of Rural Development (and INCRA), of Fishing (to
evaluate the fisherman colonies), of Health, of Social Development, of
Environment, of Cities, of Cutel(and IPHAN) and of Planning (among others) can
help planning interventions in order to generate the minimum possible impact on
environment and on people.

- Ministries of Agriculture, of Industrial Development, of Energy (Oil and Mining) of
Treasury (amongthers) can hel@ddressingnajor private interests that represent
demands for inland waterway navigation.

- Ministries of Foreign Relations (which participate in international negotiation on
waterways), of Defense (as the Navy plays a very important nolevaterways),
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Ports Secretary, of Energy and of Fishing can collaborate to obtain better solutions
on the water usages together with the Regulatory Agencies (ANA, ANTAQ, ANEEL).

- Ministries of Education, of Science and Technology and of Defense (Navy) can
implement and improve qualification courses to train personnel to work either as
crew or in the waterway management/maintenance.

2. Provide ntermodality conditions to supportwaterwaysthrough supportive

legislation.

The Ministry of Transport needs frovide intermodal conditiongor the users to reach the
waterways and totransport the cago to its final destination. Not only waterway
transportation will benefit from focusing on intermodal connections, also railway and road
transport can benefit from integrating the total transport chain: intermodal chaRescently,
several plans relatedot logistics planning have been carried out: PNLT, PNIH, PNLP and the
PHE. The PNLT was a mark in the restart of the Brazilian Logistic Planniakeatite broad
approachin studying all transportation modes; the PNLP is focused on the Maritime Port
secbr; the PNIH results are related to potential locations of inland terminals. All of those plans
used the PNLT as basibut the output might be quite different, resulting irdiffuse
investments that might not be connecteBor this reasonEPL is develogh G KS t b[ L o dat f
bl OA2y Il f RI [ 2 Befhaginimddthe impdrtSnaeNaF tiNg: type abplanning, it is
strongly recommended that it continues to be part of the Government agenda.
Recommendations for improvement are:

1 Regularly updatetsategic planning on transportaking all the modes into accounh
order to provide subsidies for updating strategic plarighe different transport modes
in the coming years.

1 Develop a strategyfor supporing clustering of cargo to main seaports and inland
ports. In Europe the focus on developing several main sea ports for large amounts of
cargo worked well. Especially for containesscesignificant volumesire neededto
make IWT affordable. It is important to stimulatke development ofhubs by
geographiclly dustering theterminals and thecargo flows In a clustemore facilities
can be offeredfor a relatively low priceRelated ompanies can cluster around it as
well and strengtherthe cluster It offers more opportunities for inter-modality rait
water connections sinceit is easier to construct a railway tme port than to several
terminals at different locations

1 Combine regional development and multimodal systeffise WAs are decentralized
institutions connected to the federal level of governmemiit states and municipalities
have their own institutions that manage transport in general (some have specific
institutions that aims at managing the waterways). They should plan interventions and
develop policies together. The pilot omtra-modal transpat as part of regional
developmentcanbe followed for that purpose especially.
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1 The MT and its WAs cgain into discussions for tax reductions on intermodality, to
bring even more advantages in terms of cost reductions. This should be a joined effort,
because if the MT is trying to stimulate IWT and local authorities raise taxes, it can
reduce the effectiveness of the measure of the MT.

3. Stimulate and integrate passenger transport

Passenger transport plays an important role in the Amazon Rediwre are several terminals

located in that area andhost of them do notsatisfysome basic requirements, which ranges

from accessibility (in terms of specific areas for taxi or bus stop, bus lines that connect to the

terminal and others) to availability of facilities and services (police office, medisiatatxe

and others).lt is necessary to develop a Master Plan (Plano Diretor) based on the ANTAQ

atidzRe o0da/ N OGSNARTFeen2 RIFI h¥SNIF S RIF 5SYIFyRIF |
LYFTSYyAOLFéED G2 RSGSNYAYS SELJN ydmaadyTermigaR A Y LINE ¢
dedicated to Passenger transport, as well as its integration with the existing urban
infrastructure. It is suggested that this Master Plan starts focusing on the busiest ones.

5.3.3 Working group 3: Public -private partnership

Defining the confuration of the publigrivate partnership is a relevant aspect to help
improving the transport systenin working group 3 the private and the public sector bring
their expertise together. The private sector colidlp the public sectoto develop ways to
improve technical aspects of the systeriithese aspects are for instance waterway
maintenance, rules and regulatiomsd stimulation of private initiatives that are innovative.
for the inland waterway transportThe working group can also discuss ways tprove the
transparency and efficiencyules for licencing, whichwas mentioned as problem for the
private initiatives.

It is important that the private sector is actively involved as an advisor in desitjmiise
policiesand rules With the practicalexperience of the private sector, the public sector can
solve bottlenecks for developmemhore effectively Together they caimprove the system
and encourage new users to enter theaterways In a joined effortthis working groupshould
therefore investigateand develop the following topics:

Develop Design, Build, Financing, Maintenance contacts
Encouragennovationon ship building
Incentives to encourage the waterway transport

Promote the Waterway Transport to new users

= =4 -4 -4 -

Develop crew requirements

10 Caracterizacdo da Oferta e da Demanda em Transporte Fluvial de Passageiros na Regido Amazdnica
(ANTAQ, 2012).
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1. Develop Design, Build, Financing, Maintenance contracts

The woking group shouldtimulate a new division of responsibilitiea which private parties
will cooperatein development and maintenancef the waterway infrastructure They can
create a friendly environment in which this type of partnership can be testefdrdenrolling
it on a larger scale.

It is recommended thathis part of thePublicPrivate Partnership is tested as a Pilot Proggct
the regional levelTo enabldo start the PilotProject,the working group needs teelectthe
type of companies thatan act agotential ccoperators or ceinvestors, as well as the main
outline for the contract form and the division of responsibilities.

Two types of private parties can be regarded as potemtigperators orco-investors:

1 The trading and production cgmanies: the reliability on IWT can substantially lower
the transportation cost of the export commodities from the production areas to the
seaport. Ceanvesting provides the companies with a power to actually speed up the
construction of the infrastructurén order to tune the development of the waterway
and the development of terminals, ports and a fleet.

1 The construction companies: the traditional contract form is that a contractor is hired
for the dredging activities and is paid after the construction kgohave been
executed. Other forms of contractan be usedas for instance, DBFM (Design, Build,
Finance and Maintain)

The new contract form could hand over the following responsibilities to the private sector:
Design, Build, Finance and/or MaintenanBBFM).The following issues arise with the DBFM
approach:

1  Which financing period (M) can be applied in the Brazilian context? If banks of
contractors only accept a relative short M period, the availability fee must be higher to
repay the loan.

1 If financhg (F)can reducehe funding by milestone payments of the government. For
example 65% of the required budget is financed by the public parties and paid to the
contractor at the end of the capital dredging scheme, and the remaining 35% is
financed by the ontractor, this reduces the availability fee significant.

1 Are there any third parties willing to fund a part of the capital dredging if the public
parties and the contractor cannot fund the total project? The total required capital
might be so high that ipject users shall have to take part in the funding, this can be
the trading companies, the sgaorts and or other river users.

f How well can the maintenance costs be estimated? The more volatile the river and its
costs are the more complex it is to prepaa good offer. The downside risk should be
insured and the upside potential can be shared between both parties.
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2. Encourage innoation on ship building

Innovation in ship building, &n make the waterway sector even more competitivEhe
Working Groupshould define uporthe most promising inovatiors that canbe implemented
for the waterways This innovation could be in the ship buildifoy means ointroduction of
new technologiesindfacilities

Knowledge institutes can work together with the government and the private setigoin

forces in research othe most interesting innovations:

66

)l

By introducing facilities for theollection of ship wastg(including oil residues of the
engine, bilge water, materials containing oil etc.) in all relevant inland ports and
terminals a huge increase @nvironmental performance can be achieved. The facilities
consist of collection stations as well as collection barges that transport it to the
processing facilities. In Europe this system works already for more than 10 years and it
was initiated and paithy the private and public sector together.

The environmental performance of truck transport is rapidly increasing. To stay ahead
in sustainable transport terms the IWT sector should invest inegrission reduction

and energy savingslnnovative researcin Europe focuses on alternative fuels (LNG,
hybrid vessel drive, etc.)

Research could be carried out for the development of iamovative system for
coupling of convoysThe development and application of innovative coupling system
the following objecties:

- The realization of a substantial time savings in the coupling process;
- The less physically strenuous making the pairing process;
- Reducing risks to crew members during the pairing pracess

Some of the Brazilian waterway systems can be characterizedlasvely shallow
water. The development cfhallow draft barges and pushoats for restricted water

depth situations can increase the efficiency of IWT as these vessels will have a larger
capacity than the normal barges and pusbats.

The increased voluen of liquid and chemical cargo will lead to an increase of
dangerous cargoes on the Brazilian waterwadyseof double hull tank vesselgould
be encouragedo increase the safety level.

Brazilian companies control more than 80% of international traderamge juice. The
juice is mainly transported by truck. An alternative isricrease the transport of juice
by barge A Juice Barge (a specially designed loading system designed for the transport
of fruit juices) is being developed in Europe. This devetpmis based on
independent build "module”, consisting of a stainless steel tank with process systems,
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in an isolated "box" with cooling, the module is suitable for approximately 600 tons of
cargo and can be placed in ordinary dry cargo ship.

3. Incentives to encourage the waterway transport

A tool forthe governmentto encourage the waterway transport is to provide incentives. The
working group can select the main and most effective means of stimulation, from the following
categories of incentives:

Incentives for better infrastructure, industrial estatevith water access. This indirectly
increases inland waterway transport because more companies will have direct access
to waterways at industrial estates, thus increasing the share of inland waterway
transport.

Incentives for investments in ships (inclogli innovations). This is mainly done to
improve the quality of the fleet e.g. make transport possible in low water conditions or
use innovative loading and unloading techniques. More efficient engines can also
improve energy efficiency and be more envircemtally friendly.

Incentives for cleaner transport. This is directly aimed at lower energy use or
decreasing emissions. A modern engine is important, but a higher average load factor
can also increase efficiency.

Fund organizations that promote inland spipg. These organizations can advise
shippers and transport companies about the possibilities of inland shipping (see Inland
Navigation Promotion in the Netherlands or Promotion Inland Navigation in Belgium)

Some examples of programs in Eurggevide inpiration for this development:

1

Quick wins: a program which finances 50% of the investment costs if the project is
feasible according to a standardized cost benefit analyses. This program includes
usually small scale investments in industrial estates (imipg accessibility or
reorganizing space), or adjustments to the waterway (Netherlands)

Innovative ship building. Gives a grant of 20% for: new types of ships, new ship
modules or new methods in ship building. The grant is 30% if the investment clearly
contributes to environmental protection (Germany)

Aid program for lowemission diesel engines for inland navigation vessels. Examples:
Loweremission diesel engines (for new and existing vessels), exchange of engine or
installation of diesel particulatelfier and nitrogen reduction systems. Grants 30 to
40% of investments. Small companies can geg 80% of investments (Germany)

Publieprivate partnership (PPP) for the construction of loading and unloading facilities.
Construction of infrastructure foransshipment facilities in the form of PPPs: Fairway

development, mooring and quays or earthworks to give a few examples. A maximum
of 50% of the total costs of the facility, max. 80% of the infrastructure costs. The
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amount of public investment is bound tithe operation time of the facility and a
tonnage guarantee over the first ten years (Belgium).

1 Assistance plan for the modal split in inland waterway transport. This scheme helps to
support the inland waterway transport sector in two ways: First, it enmages the
adaption of the fleet to existing logistics, but also to meet environmental
requirements. Secondly, it support actions trying to make this transportation mode
more attractive and ensuring a renewal of its actors. Grant is 50% of investments (EU)

The priority in deciding about possible incentives could be the ship builsiimge innovation in

ship building is an important topic and there is a lack of general agreement on the capacity of
the ship yards. Dring the diagnoses phasef this planproblems regarding the ship building
capacity formland shipping were indicated durirsgpmeinterviews.Inland shipyards may not

be able to promptly fulfill the market with a large number of barges, as they do not have
financial capacity to expand their praction. On the other hand, the shipyards stated that this

is caused by the delay in approving tiheestmentprojects.ldentifying and slving the actual
bottleneck demands a structural approach towards the problems of the ship building sector,
and a focusedapproach on possible measures

During the diagnosis phase, an analysis on the FMM (Fundo de Marinha Mercante)
investments was carried out. This funds aims at promoting, encouraging, modernizing and
expanding the Brazilian fleet. Its resources are oigd from the AFRMM (Adicional de Frete

da Marinha Mercante) During the period between 2006 and 2012, major part of these
investments were set apart for Cabotage and Offshore navigation, and little for the IWT
(average of 4,5% of the total investments yesar). To give ampulseto the development of
shipyards, this balance could be adapte@ther pssible measures to enhance the
performance of the ship yardsan beinvestigatedand even importing barges for a certain
period, while the shipyards adjudteir production processA focused and detailed analysefs

this marketin combination withmonitoring of the yards capacitys recommended. With this, it

will be possible to evaluate whether the Brazilian shipyards can accordingly accomplish the
demands o if the impact of not charging the AFRMM will be positive.

4. Promotethe Waterway Transport to new users

The Inland Waterways Strategic Plan will be publicized among all companies and governmental
organisations involvedlo promot IWT on the long term, to a larger target audience, as a
sustainableand competitive mode of transporgn IWT Promotion Agency should beated

CKAA 3SyoeQa GFNBSG 3INRdIzZLI aK2dzZ R 0SY AKALILRAYS:S
they determine the selection of the transport modality. In addition, the agency lghou

consider secondary target groups: transport companies, terminal operators, industry
associations, ports and governments as well as the general public.

Besides providing information and marketing on IWAE, following aspectgan be considered
to be partof the role of this agency:

1 Disclosing information on freight transport by inland waterways
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1 Organizing communication between the demand and supply side in freight
1 Identify needs on the demand side and supsige bottlenecks

1 Initiate and participate in reearch based on identified knowledge gaps.

The members of Working group 3 can define the exact aim, mission and ambition of this
agency. The cost of the promotion agency should be borne bytidic and private parties
together as they would both benefitom its result.

5. Develop crew requirements

The Brazilian crew for inland waterways are trained according to navy regulaficaeparate
education system for IWT can provide staff that is trained for the specific needs of the smaller
waters and the different vessel typebhe itch inland fleet comprises more than 60% of the
total European inland fleet. For that reason the Dutch education system sasvan example

for the European IWT education and training requirements (EQF, European Qualification
Framework).The Brazilian siation could be developed with inspiration of the European
situation.

Within the Dutch and European system 4 levels are being distinguished:

Level 4 Diploma- Master Captain / Entrepreneur
Level 3- Diploma- Master Nautical

Level 2- Diploma-A /B

= =4 -4 =2

Level 1- Vocational trainee

The setup of the education programme is modular, each module expands upon the previous
one. As a consequence the total duration of the educaporgramme is 2 years for level 2, 3
years for level 3 and 4 years for level 4v{ohsly the seup for Brazilian conditions will have

be tailormade to tune to the overall national education programmes.

During the education general education is being presented and in addition the following
specific IWT subjects are being treatéthe Database provides more specific insight in the
curricula of the different courses).

Infrastructure IW

Safety and Environment

Ship Knowledge and Cargo Handling
Management and IW Orientation

Navigation, Ship handling and Simulator

= =4 -4 -4 -Aa -2

Marine Enginee(Electicaland Mechanical)
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In addition to the education at the start of a career in IWT, specific dbam courses will
have to be set up to keep IWT professionalstaqglate with respects to the newest
developments in safety (dangerous goods), securitystimgdevelopments etc.

5.4 SUMMARY OF THEASKFORCE

In Table 5.1he aim and suggested agenda of the Task Force is summarized.

Table5.1: Summary of the Task Force

Aim of the Task Force

Create the conditions forthe implementation of the Inland Waterway Strategic Plan for
development of IWT in Brazil

Suggested Agenda

1. Confirmationof the Master Plan and its selection of preferred strategy.

The selected development path will have to be validated by th&edtolders on a sufficiently high ley
to guarantee a smooth development process.

2. Validation of the project list

The strategy has been translated in an action list of projects to be executed. This list will be ag
and prioritized.

3.0rganize th&Vorking Groups
Definition of main areas that would need policy revision/development or further planning

The main expected result is to put together all interested stakeholders to enable solutions
discussed and presenteilVorking Groups will be instaled to tackle the (institutional) topics, and th
task force will nominate the representatives.

4. Selection of a limited number of pilot projects

The development of the selected strategy starts by agreeing upon a number of pilot projects frg
actionlist to be executed

5. Monitoring of the development and results

Defining upon a solid manner to monitor the progress of the implementation procébs
implementation process will be monitored and, where (and if) required, the Task Force will ada
adion list and budget allocation. This should be developed in such way that in the future, when th
Force is not in place anymore, the service level of the waterway administratisnpported by each
Regional Development Groupis regularly monitorec&nd evaluated, so that adjustments can be ma
quicker to guarantee the reliability of the waterways for its customers.

6. Promotion and communication about IWT

The Task Force will initiate promotion and communication activities to increase the impertdivT|
in the Brazilian transport system

7.Decision to end or continue the Task Force

Once the required institutional changes have been carried out, the Task Force can terr
guaranteeing that the structure is well functioning.
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Table5.2: Summary of the Task Force (continuation)

Responsible
organization

Ministry of Transport

Public and private representatives: CONIT (chaired and represented by the Mini
State for Transport, thi KI @S & YSY0oSNBR GKS aAj
Planning, Budget and Management, Development, Industry, and Trade, Agric
Livestock and Supplies; and the Secretary of Port as well as of Civil Aviation,

some civil society representaes), Waterway Administrations, SEGES, EPL,

ANTT, ANTAQ, Ministry of Energy, Ministry of Defense (Navy), Minist
Environment, National Water Agency (ANA), Ministry of Foreign Relations,

owners (trading companies), Shipping lines, Ternoparators.

Participants
involved

Coordinationof the Task Force [December/20:3June / 2014].

NEcERI@m Preparation andmplementation of the Task Force [July/2014Pecember/2024]. I
SN (oloJng 1010 2025 the Task Force will be evaluated and participants will decidiba iSystem is
functioning adequately so that the Task Force can be ended.

Coordination: 0.25 million R$ per yéar

Government (internal) working hours are not separate taken into the cost estin
the Task Force will be provided with a budget tover the expenses of studie
required for these additional taské.ccording to the present estimate for the physi
interventions 17 billion R$ will be spent on IWT improvement. A first estimate o
supporting study and preparation cost associated viltle functioning of the Tas
Force is 1,5 % of the total development budget: 255 million R$.

7 Assumption: Cost estimate for a (senior) coordinator (1 FTE) is 0.25 million R$ (per year).
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6 ACTION PLAN FOR DEVELOPING IWT SYSTEM AT THE REGIONAL
LEVEL

6.1 ORGANIZEACTIONS BY REGIONALDEVELOPMENTROUP

It is recommended that one RDwill be formed for each waterway system. This
recommendation aims at providing a more effective management of the waterways on a
regional level. The heaaf the RDGshould be the Waterway Administrationthe structure of

the WAs might change according to the decisionsMB1 from the Task Forcdut it is
important to go ahead, and not wait with implementing ge&mprovements In some regions

the River Basin Committee is very active dhe establishment of an efficient communication
channelbetween the RDG and this Conttaé could be the starting point for thRDG In other
regions anew group should be initiated.

The major public and private stakeholders on the river basin level will participate @rthe

The River Basin Committees can fulfil an important role inDiegelopmentGroup as they
integrate the users of water resources in the region, but it is also important to have other
stakeholders interested in enabling a reliable navigation mdde benefitsto join the RDG

are that, for a specific river basin, thestakeholders are much closer to the actual projects.
They have common interests to develop the region and will benefit from working together. Per
region it will be decided whether chambers/ associations on a higher level might participate as
this would bean alternative not to have every individual company to participate.

The Task Force will be the focal point for balancing the work that is done at the regional level.

Eachwaterway will be developed according to its own specific challenges and opportunitie

6.2 AGENDA OF THE RE3

The agenda of thBevelopmentGroup covers the life span of the improved waterway:
1 Planning the required improvemenits a coordinated way

1 Developing the waterway by improving the navigability on the river and creating the
basic infastructure,suchas locks and terminals.

1 Guaranteeing that the waterway will remain in good condition by means of
management and maintenance throughout the life of the assets.

1 Guaranteeing the usage of the waterway, so that the trade continues to flow and
generate revenues for the maintenance and investment of the infrastructure

The public/private character of the Developme@toupwill enable thegroup to effectively
assist in case of both public and private bottlenecks.

The following steps will be takeim the IWT development projecipplication of permits,
contracting of the construction firmsfinancing of the project,concessions for private
involvementand execution of the works.
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Market study

On a more detailed scale than in the present IWSP stueydirecast of the transport volumes
will be reviewed and updated. The private parties represented in the Develop@enipcan
contribute with more accurate and detailed plans on the level of the specific waterway
improvement project. The market study maye the basis of the concessions for private
involvement.

Master plan

Based on the general outlines presented in the present IWSP study as well as on the detailed
market study theMaster planfor each waterway will be an idepth study to determine the
project specifications for the improvement of navigability by selecting the optimal combination
of convoy size, lock and waterway dimensions as well as terminal dimensions and equipment.
For some of the waterways proposed in this plan feasibility studies @&Vaie being
elaborated which shall speag the implementation of this plan.

Strategic Environmental Assessment (SEA) of the Waterways Systems Plans

The focus of the Inland Waterway Strategic Plan is to further develop IWT as a transport mode
in order todecrease Brazilian logistic cost and put our products in a more competitive position
on international markets. Multiple other projects, plans and programs were simultaneously
developed with other focus, but shall impact the very same regions. These grojeet to be
analyzed on a coordinated/integrated manner in order to minimize potential environmental
impacts and maximize its efficiency in terms of public spending. The strategic environmental
assessment approach can help (i) identifying conflicting/retdunt planning on a same region,

(i) analyzing their potential impact on the dynamic of the region (economic, environmental,
besides others) and, more important, (iii) discussing integrated solutions to overcome the
identified challenges before each pegi is subjected to the environmental permitting process.

Detailed design

Based on the design specifications presented in this, Blesign studies will be made for the
construction works required for the improvement project. The construction works for
comecting infrastructure will also be designed. These detailed designs will form the basis of
cost estimates and project planning. The designs, the planning and the cost estimates are the
basis for the negotiations with the constructing companies prior te #igning of the
construction contract.

Business case

The business case combines the financial results of expenditure in project investments and
operational cost with the income from concessions. Based on the outcome of the discussions
about Public Privat Partnerships a number of different funding options are available.

The optimal financing solution will have to be determined and concessions and contracts will
have to be drawn up and signed.
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Management and maintenance

Once the project has been finaltze proper management and maintenance department will
have to be in operation. The management of the waterway is one of the main responsibilities
of the Waterway Administration. During the implementation process of the waterway the
Waterway Administrationwill have time to raise the management system up to the level
required for an efficient operation. The Development Group will be instrumental in setting up
the specifications for proper management and maintenance and will assist in implementing
these spedications. The Development Group will be provided with a budget to cover the
expenses of studies required for these additional tasks. The responsibility for the management
and the maintenance will be with the Waterway Administration, but the RDG shoulddero
support and help overcoming obstacles.

The Development Group will assist the Waterway Administration to guarantee that the
waterway will remain in good condition by means of management and maintenance
throughout the life of the assetsEfficiencyand effectiveness indicators to evaluate the
waterway management and operation will be formulated jointly and the possibilities for
private involvement in waterway management and operation will be explored.

Continuous transport flows

On the one hand the Grougan explore the possibilities of long term contracts to guarantee
the continuity of the IWT transport flows.

On the other hand the Development Group, by its nature, can be very effective in promotion
activities for IWT and in exploring new markets ready tlee implementation of inland
navigation in their logistic chains. Through the regional character and the public/private
participation the Group will have a thorough market knowledge that can be used for these
activities.

6.3 MANAGEMENT TOOL FORE REGIONADEVELOPMENT

The accomplishmentof waterway related projects is very complex. Many stakeholders are
involved shipping line operators, terminal operators, infrastructure managers (waterways, but
also roads and railroads), authorities, investors, urban masinand many more. All
stakeholders have different interests and it is difficult to create a mutual vision for a project.
The success of the Regional Development Group will strongly depend on its capability to
interact effectively with the relevant stakelders and its capability tbuild solid partnerships
based on common goals

From European experiencan examplecan be extracted of effective traffic management

measures implementatiorThe DutchNational Government (Ministry of Infrastructure and
Environnent) elaborated a methodology exactly for this purpose. Tieme of this
YSGK2R2f 238 A& &/ 2 NBRRSINY 8 SN KA Y 1Sy (BKE  dza §
The approach is completely stakehold#iven and the main steps are illustratedTiable 6.1

Each step in the process is divided in sub steps and the methodology within each sub step has

been described in detail. All relevant stakeholders are involved from the beginning and all their
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specific interests are takeinto account. The stakeholders remain involved during the process
and they have the possibility to influence decisions.

Table6.1: Process Management for Traffic Management on waterway corridors

Step  Main Sep Substep

Involve the stakeholders and start the project as

Start and define the project
group

5SFTAYS GKS SyR :

L , Formulate common objectives
F' YOAUAZ2YE

Project objectives and preferred routes

Quantify the objectives

Define he existing situation Make an inventory of the existing situation

Identify and analyse bottkeecks and
opportunities

Define the solutions Identify solutions

Determine the measures

Decide on the solutions Decide together on the solutions

Implement the solutions Develop scenarios

Implement measures

Evaluate the project

Such a process management methodology could help to standardize the project approach in
which stakeholder interests are taken into accountisTinethodology is witten for traffic
management measures in a Dutch stakeholdavironment. It is advised to develop a similar
methodology for the Brazilian situation. This new methodology should be suited for the
realization of projects and should be based on the Braziksakeholdefenvironment. The
Dutch methodology’ could be used as a basic reference, but it will require major changes.
Lessons learned during the pilots can be used for further improvement of the process
methodology, so that it can be used as a basicess methodology for all national waterway
related projects.

Bag{ G LIISY LI Iy /[ 2 NNRA RENJDURS Mikabiikidiure ManAgiz], (F&byliarg 2067,
http://www.rijkswaterstaat.nl/images/Stappenplan%20corridorgericht%20benutten_tcm174
331762.pdf
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6.4 SUMMARY REGIONAL DEMOPMENTGROUKRRDG)

Aim
Implement the required projects in a specific waterway together throughout the life span ¢

assets. All members add their own efforts teetWaterway Administration while implementiy
the improvement project for a specific waterway

Suggested Agenda

1. Formulate common goal
For the development of a specific waterway a goal will be formulated that guarantees bd
for all stakeholders irnlved

2. Market study, Design study and execution of the projects

Execute the required measur@s a joint effort with all membersusing the tool for regiong
development, while agreéng upon projects, planning, budget and responsibilities 3
guaranteebalanced seup resulting in a design that optimally combines the public and pri
developments

3. Permits, contracts, financing and concessions

Evaluate the best alternatives in terms of contracting agreements and partnership to
Analyze the pantial environmental impact of the panned activities ashekign alternatives t
minimize them, through the conduction of Strategic Environmental Assessment (ESA).

4. Confirm and monitor timeframe
The timeframe will be set in such a way that a simultaneteislopment of all elements in th
transport system raglts

5. Determine efficiency and effectiveness indicators to evaluate the waterway managen
and operation

6. Promote long term transport contracts and new markets for IWT

Responsible
organization

Ministry of Transport

Participants Public and private representatives to be determined specifically for e
involved separate development project

Timeframe for Implementation of the RB[November2013] - onward. The RGcan be
development seen as a comission (e.g. Rhine commission) and will be permanent

Budget . 1.0 million R$ per year
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6.5 REGIONALDEVELOPMENPROJECT LIST

At the regional level the stakeholders will work together to reach the necessary improvements.
In this chapter the waterway systemgeadescribed. Per waterway is explained which
opportunities and points of improvements were indicated. After that the needed investments
in civil works, signaling and delayed maintenance are explained.

Investments in fleet and terminal expansion were ddesed to be performed by private
parties (trading companies, shipping lines, terminal operato®) determine the order of
magnitude of these investments two models have been developed to calculate the required
number of terminals and barges and pdsbats for each waterway, based on the trade
forecasts.Standard prices for vessels and terminals were applied to determine the required
investments. The models and assumptions are briefly described in the following paragraphs.
The results are presented as thetal number of vessels and berths required to handle and
transport the forecasted flows in 2031. Although part of the present fleet and equipment will
still be operational in 2031, investments have been calculated based on the assumption that
everything will be newly constructedln the database of the PHEhe methodology for
calculating the investmentsan be found.

6.5.1 RDGz Amazon Waterway System: Amazon, Solimdes and Negro Rivers

Coari- Manaus- Almeirim- Santana / Tocantins River

6.5.1.1 Opportunities and paits of improvement

The Amazon, Solim8eand Negro Rivers are currently navigable foaritime vessels
particularly in the section from Coari (AM), in SolimBes River, and Manaus (AM), in Negro
River, until Amazon Rivarouth, at the Atlantic Ocean

The Sdmdes River has adequate depths for commenc@ligationthroughout the year in the
section between the cities of Manay®M) and Coari (AM) However, in this section the
presence of mobile sand banks may result in sa®gth limitations, just at the lowide, with
adraft ofupto 4.0 m

The NegroRiver from the Amazon River to Manauss navigablewithout significant
restrictions. InNegroRiver mouth where it meets SoliméeRiver the depths are around 100
meters and thehigh nautical traffién thissection requires extra attentian

The Amazon River is navigable throughout the year, with some navigatioictiesss in the
dry season, whemestricted visibility- due to forest fires, heavy rain or foghinders the
navigation.The average width of #n Amazoas River is approximately 5 knand minimum
depths of approximately 3.

The Amazon River meets the Atlantic Ocean in a huge,dddtanstream of Almeirim (PA)

composed of hundreds of &tds and channels. From Almeirim the vessels have two main

routes to reach the Ocean: one that connects the Amazon River to Santana pomdAR of

Marajé Islang and other that connects the Amazon River to the city of Belém (PA), through

0KS a{dN}XAG 2F . NBJS n&Maraj¢ RlandTkeSsouthdrnNbute itle S NE & 2
shortest route to Belém (PA), has more restrictions for navigation, once it is characterized by
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narrow passages ansharp bends that allow th@avigation of only one vessel at a time in
some sections. Particularly in the "Strait of Gistj the width decreases to 1.5 km and the
depth reaches 100 m.

On the Amazon and its tributaries not only inland waterway transport is observed, but also
short sea shipping and even deep sea vessels navigate on the Amazon up to Itacoatiara. The
main commadlities transported currently by IWT on the Amazon River are chemical products
(between Coari and Manaus), oil products (between Manaus and a number of destinations in
the Amazon region like Belem and Santarém)RRotransport is also especially important
between Manaus and Belem. Other important rouégs Manaus- Porto Velho and Manaus
Santarém. The total IWT in 2011 in the sections described above was about 5.8 million tons.

The IWT is expected to double in 2031 (11.5 million tons), mainly due tgrtveth of the
transport of chemical products, oil products armro transport. These flows are all expected
due to the growth of the Brazilian economy.

In the Amazon region (especially on the Amazon, Solimdes and Negro Rivers) passenger
transport by inlad waterway is important. The majority of roads is in bad condition or not
present at all. The distances are long and the vegetation is dense making road transport
difficult. Passenger transport on inland waterways is in some cases the only alternatikie. At
moment around one million trips are made by inland waterways every month. Not only for
local transport, but also for long distance trawbl tourists. It is expected that the number of
passengers will go up by 40% until 2031 because new roads wéldhénegative) impact on

the environment. Besides that the touristic sector will gain more importance in the Amazon
region and travelling by boat will become more popular.

In Table6.2 the major flows of long disince passengers in 2031 are depicted.
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Table6.2: Passengers on Amazon River 2031

600

258.599

Route

Manauscg Tefe
Manausc¢ Parintins 400 254.301
Belémc Portel 325 233.702
Manaus ¢ Santarém 756 235.578
Belém¢ Muana 100 186.638
Manausc Coari 400 170.034
Ponta de Pedrag Belém 75 153.599
Santarém- Monte Alegre 100 150.969
Belém¢ Macapa 574 146.856
Santarémg¢ Jur(ti 200 140.450

Itaituba ¢ Santarém 359 132.194

Manausc¢ Anari 1350 137.925

6.5.1.2 Measures to improve the navigability the transport system

In order to improve the navigability conditions in the described sections ofAimazon,
Solimdes and Negro Riveliswy investments are necessary. Mainly signaling, along Saéimode
and Negro Rivers, between Manaus (AM) and Coari (AM), is required, because of the existence
of mobile sandbars thatestrict navigation in some sections. Civil works like enlargement of
the river, dredging and river regularization were identified as seagey in the narrowing
located in the section between Almeirim (PA) and the Tocantins River mblise works are
summarized inrable6.3.
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Table6.3: Civil works ad Signaling, in the Amazon, Solimdes and Negro Rivers

Actions Estlmated Cost
River Secti Length (k
Coari (AM) Manaus (AM)
A)Signalin
(SolimBes / Negro River) (A)Sig g
Manaus (AM) Almerlm 1,040 i i
(PA) (Amazon River)

Almeirim (PA); Santana

. 260 = .
(AP) Amazon River
Almeirim (PA), mouth of
Tocantins River (PA) 600 (B)Readjustment of routes | 250
(Amazon River / Breves Signaling
Channel)
2.320 300
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To handle the forecasted volumes of cargo in 2031, the handling capacity of the terminals will
have to be increasedThe standard terminals have been adoptefbr the different
commodities to calculate the required number of berths and terminals. For each of the
standard terminals the cost of infrastructure (jetties, internal roads and pavements) and
superstructure (storage facilities, cargo handling equipreamt offices) have been estimated.

For the terminals along the Amazd®glimdes and Negro Rivers the resulting required number
of berths in the ports of Coari and Manaus is presented in the following table. The doubling of
the cargo volume willdemand 12 newv berths along the Amazon. The required private
investments in these handling facilities will bER$ 429 million. It must be realized that the
terminal expansion that will be required in the sparts will be of the same order of
magnitude.

Table6.4: Terminal capacity, in the Amazon, Solimdes and Negro Rivers

Number of Estimated
River terminals Type of terminal Cost(million
berths R$)

Liquid bulk 8 242

Roro, break bulk 4 186

TOTAL 12 429

Not only the capacity of the terminals will have to be increased to match the forecasted
growth of cargo volumes, but also the capacity of the fleet.

This calculation is based on the assumption that standard barge convoys will be applied on the
different rivers. For the Amazon, Solimdes and Negro Rivers a convoy of 4 x 5 barges has been
adopted. The dimensions of a standard barge are:

T Length 58,00 m

Y Beam1l1l,00 m

1 Draught4,00 m

i Capacity1.900 tons

The investments in barges and push boats have beemattd.

For the fleet capacity on the Amazon, Solimdes and Negro Rivers the resulting numbers of
barges and push boats have been presentedable c. To transport the forecasted cargo
volumes 96 barges will be required, as well as 6 push boats. Thé poitzate investment in

this fleet is estimated to bef R$ 179 million.
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Table6.5: Fleet capacity, in the Amazon, Solimées and Negro Rivers

barges push boats (million R$)

6.5.1.3 Measures to improve passenger transport

Improvement and funding of public passenger terminals

New or continuedfunding of the renewal and improvement g@iblic terminals and jetties
shouldbe taken care of by the responsible regional authorities. The figure below shows the
principal passenger terminals in the Amazon region.

It is advised that these authorities reach an agreement to what quality standards should be
applied for the terminaldn order to attain an upgrade of the complete IWT passengers
transport system. The necessary funding shan#ich these quality standards.

Combining services

Another area for improvement concerm®mbining IWT services for local use and tourists in
the Amazonas Until now this hasot beenvery easy, resulting from different requirements.
However improvingransportconditions for tourists wilbenefitthe economic development of
the region contributing to improving living conditions for .all

Regulationand inspection

Last but not leaspassengers IWT regulating organizations (DNIT/ANTAQ/SETRAN/CPH) are
overlapping, leading to inefficiency and technical safety inspection is falling short.

In order to improve efficiency of regulation and inspection, geaedmproving the level of
service of passenger (public and tourist) transportRegional Development Group in the
Amazonas (Belém or Manaugill be set upto address the issues at stake.
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6.5.2 RDG- Madeira Waterway System: Madeira River

Porto Velhag Amazon River (near Itacoatiara)

6.5.2.1 Opportunities and points of improvement

Currently, the Madeira River is navidafrom Porto Velho (ROp its mouth,on the Amazon

river (near Itacoatiara (AM)). In this section, during the flood season, the sailing conditions are
good, mainly due to the available water depths that can reach up to 15 m, covering the sand
bars, rocky outcrops and other hurdles. Obstathed restrict the navigation of big convoys (4

X 5) in some sections, specially between Humait4 (AM) and Porto Velho (RO), in general, are
observed only during the dry seasomhen the used convoys are smaller (3 x 3).

The Madeira River is also very imfzott for regional development, as the vessels are the main
transport mode for people living in the cities along the banks. And, as well as for the Amazon
River, the Madeira River is located in an area with dense vegetation, so waterway transport
shows up a a less impacting mode, not only due to the lgesenhouse gaemissions but

also because it represents in some sense an alternative to road transport for local
communities, that is normally safer than road transport and reduces the need of other roads
construction, that would have a higher environmental impact than the maintenance of the
waterway navigation conditions.

The Madeira River functionsurrentlyas a main transport route for the state of Rondénia and

to a lesser extend for Mato Grosso. Tsaort on the Madeira River to and from Rondbnia
(imports and exports) in 2011 was about 1 million tons and from Mato Grosso (mainly exports)
was about 3 million tons (especially soy, soymeal and corn). In total inland waterway transport
on the Madeira Rivein 2011 was 4 million tons. These flows use the Amazon River 3% well
as Itacoatiara and Santarém are the seaports for exports.

The transport to and from Ronddnia will increase to about 2.2 million tons in 2031. This will
mainly consist of cement, RRotransport, and oil products. Transport from Mato Grosso will

be about 2.5 million tons, essentially soy, soymeal and corn. This is only 10% more than the
transport volume in 2011. The main reason is the competition of the Tapajos River for the
same expors from Mato Grosso. The important northern regions within Mato Grosso (like
Sorriso and Sapezal) will use the Tapajos River, once completed, asithexpeart link to the
seaports.

6.5.2.2 Measures to improve the navigability and the transport system

In order toimprove the navigability conditions and therefore ensure a minimum draught
during the whole year, as well as conditions to navigation of the big convoys that will transport
the future cargo, civil work®n the Madeirawaterway are necessaryThese works a
summarizedn Table 6.6.

The required civil works comprehend rock demolition on the rocky outcrops areas, in order to
allow navigation during the dry season. In addition, activities like dredging and regudarizati
works are necessary to mitigate and avoid the aggradation problems along the river, especially

Yn the study all transport flows with origin and destination in Porto Velho are assigned to the Madeira
Rive to avoid double counting.
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during dry season. Once the aggradation problems are dynamic, an updated signaling system is
required also to guarantee the safety of navigation.

Table6.6: Civil works and Signaling, in the Madeira River

Actions Estimated Cost
River Section Length (km) (Type of worl (million RS)

(A)Riverbanks

strengthening / Dredging
Itacoatiara (AM)¢ Porto

Velho (RO) 1,060 (B)Rock demolition 1.000
(C)Signaling 200
1.060 2.000
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To accommodate the forecasted cargo volumes tapacity of the terminal facilities as well as
the fleet will have to be expanded. The required capacity increase is summarizetle6.7
and Table 6.8. For the barges in the Madeira River a standard size has Besumed. The
length of the standard barge is 60 m long and with a beam of 11 m.

While planning for these interventions, it is important to evaluate their potential aggregated
impact on the region. It is recommended that a Strategic Environmental Assessme
conducted to anticipate and mitigate eventual territorial conflicts and enable a smoother
licensing process for each intervention.

To handle the forecasted volumes of cargo in 2031, the handling capacity of the terminals will
have to be increasedThe standard terminals have been adopted for the different
commodities to calculate the required number of berths and terminals. For each of the
standard terminals the cost of infrastructure (jetties, internal roads and pavements) and
superstructure (storagéacilities, cargo handling equipment and offices) have been estimated.

For the terminals along the Madeira River the resulting required number of berths in the port
of Porto Velho is presented in the following table. The increase of the cargo volunasknitir

10 new berths. The majority of the new berths (6) are destined for agri bulk, 3 berths are
required for rero and break bulk and one for liquid cargo. The required private investments in
these handling facilities will be R$ 245 million. It mustéaized that the terminal expansion
that will be required in the seports will be of the same order of magnitude.

Table6.7: Terminal capacity, in the Madeira River

Estimated
Number of

River terminals Type of terminal Cost (million

berths

Agri bulk 6 146
Madeira Liquid bulk 1 30
Roro, break bulk 3 69

The capacity of the fleet will have to be increased considerably. The calculation of the required
number of barges and push boatsbased on the assumption that standard barge convoys will
be applied on the different rivers. For the Madeira River a convoy of 4 x 5 barges has been
adopted. The standard barges have smaller draught than the ones on the Amazon.

The dimensions are:
Length 58,00 m

Beam 11,00 m

1
1
1 Draught2,50 m
1

Capacity1.200 tons
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For the fleet capacity on the Madeira River the resulting numbers of barges and push boats
have been presented in the following table. To transport the forecasted cargo volumes 136
barges will berequired, as well as 9 push boats. The total private investment in this fleet is
estimated to be R$ 183 million. It should be realized that the price of a standard barge and a
standard push boat for the Madeira River is lower than for the Amazon Rivensys

Table6.8: Fleet capacity, in the Madeira River

barges push boats (million R$)

6.5.3 RDG- Teles Pires-Tapajos Waterway System: Tapajés and Teles Pires Rivers

Santarém Cachoeira Rasteira

6.5.3.1 Opportunities and points of improvement

The Tapajés Waterway System hastrategic @ographical position, linking the major centers

of agricultural production in Brazil to the Amazon River, and consequently to the Atlantic
Ocean. However, nowadays the navigation is only possible from Santarém (PA), at the mouth
of Tapaj6s River in the Amazon River, to ltaituba (PA), with 280 km of extensi

Upstream of Itaituba the Tapajos River, and its tribytdhe Teles Pires River, present a series
of rocky outcrops, rapids and waterfalls that hinder the navigation of commercial ve8sels.
Tapajés and Teles Pires Rivers are also strategic fromrdmlianEnergySectorperspective
three hydropower power plants between Itaituba and Cachoeira Rasteira (Sao Luis ffs,;Tapa
Jatoba and Chacordo HPPs) are planned in this section.

The construction of those hydropower plants have been facing implemientahallenges in

2NRSN) G2 KI@S GKS 20t O2YYdzyAdASaQ &adzlll2 NIz
close to Jacareacanga (the confluence of Tapajos, Teles Pires and Juruena Rivers). The

a dzy RdzNdz] dzQa KI @S G KSANI f | yaRd hhst bddd lappiovedNad dzf | NA 1
I LA I Ot R2 tz2ydlrft FyR Laz2flR2aQ flyR KIFLA 0SSy
proposed an innovative hydropower plant format that would result in less flooded area and

fSaa O02yaidNHzGA2Y AYLI © dokial, @amibmicOdad gh@ArBrinentalz (G K S
dynamic are expected.

On the aforementioned sectioffrom Santarém (PA) to Itaituba (PAdnly 50.000 tons of
cement and cokes wergansportedin 2011.
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With the extension of the navigable section of Tapdgiger,including the Teles Pires River,
until Cachoeira Rasteira (MT) the competitive position of the Tapajos River will be improved.
Cargo transport from Mato Grosso, still the major producer of soy and corn in, 26Bbe
cheaperusing the Tapajés River

Thetotal cargo transport on the Tapajés and Teles Pires Rivers will be 9.7 million tons in 2031,
consisting of soy, soymeal and corn, the main exported commodities, and fertilizers, the
imported cargo. These flows are related to the agricultural producticemnih export from the
northern regions of Mato Grosso.

6.5.3.2 Measures to improve the navigability and the transport system

The IWT, between Santarém and Cachoeira Rasteira, depends directly on the construction of
HPPSwith lock systemswhich will allow navigatbn along extensivesectionsof the rivers
However, between Itaituba and Cachoeira Rasteira, where the river bank it is not expected to
be flooded by the future reservoiradditional measures are requireduch as rock demolition,
dredging river regulariation and signaling.

It is very important that, within the Regional Developm&roupof Tapajés, these measures
proposed to enhance navigation conditions are analyzed together with the hydropower plants
and other projects that are being considered foistsame area, in order to come with the less
impacting integrated solution not only for environment, but also for traditional communities
living in the region. It is recommended that a Strategic Environmental Assessment is conducted
for the region, that wald help understanding the aggregated impact of all the projects in the
area and studying alternatives for potential issues before each project go on to a licensing
phase.
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Table6.9: Civil works and Signalm in the Tapajos River

Estimated Cost
Length (km) Actions (Type of work) ?r:]r:]”i’i R $;) S
Santarém (PA{, Itaituba
(PA)

(A)Dam with lock / Canal / Rocl

500
demolition / Signaling
(B)Congruction of a lock system 650
in S&o Luis do Tapajés HPP
(C)Construction of a lock systen 300
in Jatoba HPP
(D)Rock demolition / Dredging /
Signalindhbetween the end of 560
Itaituba (PA)¢ Cachoeira 680 Jatoba reser~\/0|r and and
Rasteira (MT) Chacordo dam
(E)Construction of a lock systen 450
in Chacordo HPP
(F)Rock demolition / Dredging /
Signalindbetween the end of 500

Chacorao reservoir and Cachoe
Rasteira

(G)Construction of a road
connecting ApiacadVT)to 461
Cachoeira Rasteitarminal

TOTAL 960 3.501

The choice forthe Cachoeira Rasteira location was based on an analysis that considered
environmental, economic and navigability conditions aspects, as well as risks associated to the
construction of dams with locks. The latter factor was considered the most incisithe in
selection, as upstream to Cachoeira Rasteira, at least three dams must be constructed to
enable navigation, of which, only two are included in the Energetic Plan.

Even if these two are built with locks, the third dam that is necessary, located amdhg HP
Chacordo and HPP S&o Manoel, would have its reservoir placed on the Indigenous Territory
YIEYSR aYlFI@lI0AéX gKAOK A& KAIKEE& aASYaraiarAgsS TNRY

In this sense, it is recommended that a Strategic Environment Assessment is catrieed o
determine the impact of the alternative considering the implementation of the terminal
together with the road access, and the alternative comprehending the construction of an
additional dam with lock in an environmental sensitive area.
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To handle the forecasted volumes of cargo in 2031, the handling capacitg térthinals will
have to be created in Cachoeira Rasteirhe standard terminals hav been adopted for the

the agribulk cargo to calculate the required number of berths and terminals. For the standard
terminal the cost of infrastructure (jetties, internal roads and pavements) and superstructure
(storage facilities, cargo handling equipmend offices) have been estimated.

Along the Tapajos River the resulting required number of berths in the port of Cachoeira
Rasteira is presented in the following table. The increase of the cargo volume will ask for 19
new berths. All of them destined fdoading of agri bulk and unloading of fertilizer. The
required private investments in these handling facilities will be R$ 460 million. It must be
realized that the terminal expansion that will be required in the-peds will be of the same
order of manitude.

Table6.10: Terminal capacity, in the Tapajos River

River terminals Type of terminal Number of | Estimated Cost
o berths (million R$)
19 460

Agri bulk

Tapajos Liquid bulk

Roro, break bulk

TOTAL 19 460

The capacity of the fleet will also have to be created. The calculation of the required number of
barges and push boats is based on the assumption that standard barge convoys will be applied
on the different rivers. For the Tapajé§vera convy of 2 x 2 barges has been adopted. The
dimensions of the standard barge are:

Length 58,00 m
Beam 11,00 m
Draught 2,50 m

= =4 -4 =

Capacity1.200 tons

For the fleet capacity on the Tapajos River the resulting numbers of barges and push boats
have been presenteih the following table. To transport the forecasted cargo volumes 290
barges will be required, as well as 73 push boats. The total private investment in this fleet is
estimated to be R$ 382 million.
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Table6.11: Fleet capacity, in the Tapajés River

Estimated Cost
Agri bulk 290 73 382
TOTAL 290 73 382

6.5.4 RDG. Tocantins -Araguaia Waterway System: Tocantins River

Vila do Conde Miracema do Tocantins

6.5.4.1 Opportunities ard points of improvement

Currently, he Tocantins River has mommercial navigation, which occurs only in the section
between Vila do Conde pofPA)and the Amazon Rivewhichcomprehend the Para River.
However, Tocantins River presents several elem#rascan affect positively or negatively its
navigation potential between its mouth and Miracema do Tocantins (TO).

From the mouth of Tocantins River until the Tucurui dam, with 250 km of extension, the
navigability conditions are good, allowing commercialigation. In addition, Tucurui dam is
already equipped with a lock system with a capacity of about 40 million tons, according to
Eletronorte.

From this point upstream the river presents several elements that may affect navigation, like
rocky outcrops ad extensive river banks, mainly during the dry season, when the river
LINBaSyida f2¢ RSLIGKa FYyR LR2NI yI@A3ALGA2yY NBEALFO
{n2 [2dNBy®2¢és 0SG6SSYy GKS SyR 2F ¢dzOdzNHzN NBAS!

Three additional Hydmlectric Power Plants (HPPs) are planned in the Tocantins River,
between the Tucurui dam and Miracema do Tocantins, which will flood several of the natural
existing constraints. These HPPs equipped with locks will make possible the IWT along the
river. Eva with these new reservoirs, some river sections will remain in free flow, with several
constraints, mainly river banks.

Currently (2011), no inland waterway transport is observed on the Tocantins River. Between
Belém and Manaus the R®o transport is rekant, but this transport mainly takes place on
the Amazon River, therefore it is assigned to the Amazon River.

Significant transport flows are expected in the Tocantins River. This is due to two important
developments in the region: the planned steel planMaraba and the agricultural production
in the sacalled MATOPIBA region.

Although it is not yet clear when the production of the steel plant will start, it is obvious that
once production has started the transport flows for inland waterways will bemmimous.
Transport forecasts for 2031 are about 32.5 million tons between Maraba and Vila do Conde,
consisting of export products (steel and ores) and imported coals for use ipréuiction
process of steel.
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The agricultural production in the smalledMATOPIBAegion, the border between the states
Maranhdo, Tocantins, Piaui and Bahiall be amongthe fastest growing in Brazil in the
coming decades, according to the forecasthis production can be exported using several
transport routes. The most proising one is the Tocantins waterwagrovided investments
will be made. The forecast shows a volume of about 8.6 million tons of agricultural
commodities (soy, soymeal and corn) in 2031.

6.5.4.2 Measures to improve the navigability and the transport system

In order to guarantee good navigability conditions and therefore ensure a minimum draught
for the future convoys, several civil works on the Tocantins River are required. These works are
summarized inrable6.12.

Betweenthe Tocantins mouth and Maraba city (PA) the main intervention consists of rock
demolition in Pedral de S&o Lourenco. The construction of the Maraba, Serra Quebrada and
Tupiratins HPPs, with lock systems, is a minimum requirement for the viability of IWT
upstream of Maraba city. Additionally the river sections that will remain in free flow will
require measures as regularization of the river bed, dredging, rock demolition and signaling.

An Inland Terminal for cargo is also planned to be implemented, winansshipment from
trucks to barges will take place.

After comparing the capacity of locks and the forecasted transported volume in 2031 the locks
have enough capacity to handle the forecasted flows. There is one lock where the capacity
might be a problemin the future: the Tucurui locks in the Tocantins River. According to
calculations by Antaq, the capacity of the Tucurui locks is 40 million tons on a yearly basis,
while the forecasted transport flow between Maraba and Vila do Conde is a little ldér:
million tons. The capacity problem might occur in 2030.

Possible solutions to solve this bottleneck are:

1 Increasing the hours of operation of the locks. The capacity of 40 million tons is based
on an operating time from 06.00 to 18.00 hours. Increggime operating time with 2
hours would give enough extra capacity to handle all the forecasted transported flows
in 2031.

1 Increasing the load factor (at the moment 70% is assumed).
1 Reducing the time for handling the ships in the locks.

Improved informaiton and river navigation systems could help to achieve increased capacity

for the locks.These interventions should have their potential aggregated impact evaluated. It

is recommended that a Strategic Environmental Assessment is conducted to anticipate and
mitigate eventual territorial conflicts and enable a smoother licensing process for each

intervention.

Consdrcio

£ ARCADIS logos o5



& Ministério dos Transportes

Table6.12: Civil works and Signaling, in the Tocantins River

Aw2 O] Sy2t AdA
{n 2 [ 2dz2NBy o
Mouth of Tocantins River 450 (B)River bank strengthening /
Maraba Dredging / Rock demolition /
Signaling between Itapiranga (P/
and Maraba (PA)
(O Construction of a lock systeq
UHE Maraba

(D) River bank strengthening /
Dredging / Rock demolition /
Signaling between the end of 700
Maraba reservoir and UHE Serr:
Quebrada

(B) Construction of a lock system
HPP Serra Quebrada

(P River bank strengthening /
Dredging / Rock demolition /
Signalingetween the end of Serr: 200
Quebrada reservoir and Estreita
dam

(G) Construction of a lock system
HPP Estreito

(H) River bank strengthening /
Dreddng / Rock demolition /
Signalingbetween the end of 450
Estreito reservoir and Tupirantin:
dam

() Construction of a lock system
HPP Tupiratins

180

350

400

Maraba- Miracema do
Tocantins

780

640

200

Miracema do Tocantins - Construction of an inland termina -

TOTAL 1.230 - 3.780
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To handle the forecasted volumes of cargo in 2031 the handling capacity of the terminals will
have to be created along the TocantinBhe standard terminals have beeadopted to
calculate the required number of berths and terminals. For the standard terminal the cost of
infrastructure (jetties, internal roads and pavements) and superstructure (storage facilities,
cargo handling equipment and offices) have been estitat

Along the Tocantins two different transport systems can be distinguished. On the adehe
import of coal and the export steel products related to the proposed steel mill in Maraba and
on the other hand the transport of agri bulk (soy, corn andiliggr) from Matto Grosso,
handled in the port of Miracema do Tocantins. The required number of berths fobalri
cargo in the port of Miracema do Tocantins is 17, as can be seen in the following table. The
increase of the cargo volume related to theak mill will ask for 22 new berths in Maraba: 13
berths destined for loading of steel products (break bulk ardicand 9 for unloading of coal.

The required private investments in these handling facilities will be R$ 413 million in Miracema
do Tocantis and R$ 781 million in Maraba. It must be realized that the terminal expansion
that will be required in the seports will be of the same order of magnitude.

Table6.13: Terminal capacity, in the Tocantins\rRir

Estimated
Cost (nillion
R$)

. . . Number of
River terminals Type of terminal

berths

Agri bulk 17 413
Tocantins Coal 9 200
Break bulk 13 581

TOTAL Total 39 1195

The capacity of the fleet will also have to be created. The calculation of the requineiolenwf

barges and push boats is based on the assumption that standard barge convoys will be applied
on the different rivers. For the Tocantins River a convoy of 2 x 2 barges has been adopted both
for the agribulk and the steel production related cargo@he dimensions of the standard
barge are:

1 Length58,00 m

1 Beam11,00m

i Draught2,50 m

1 Capacity1.200 ton

For the fleet capacity on the Tapajos River the resulting numbers of barges and push boats
have been presented in table c. To transport the fosted agribulk cargo volumes 252
barges will be required, as well as 63 push boats. For the-istkzed cargoes 429 barges are
required and 108 push boats. The total private investment in this fleet is estimated to be R$
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331 million for the agrbulk fleet and R$ 565 million for the steel production related fleet.
Some optimization may be obtained by combining coal imports with steel exports as a return
cargo.

Table6.14: Fleet capacity, in the Tocantins Rive

Estimated
Number of | Number of .
Type of vessel Cost (nillion
barges push boats RS$)

Agri bulk 252 63 331

Coal 198 50 261
Break bulk 231 58 304

TOTAL 681 171 897

6.5.5 RDGz Sé&o Francisco Waterway System: Sao Francisco River

Petrolinag Ibotirama- Pirapora

6.5.5.1 Opportunities and points of improvement

Currently, theS&o FranciscRiver has commercial navigatibetweenJuazeiro (BARetrolina
(PE)and Ibotirama (BA) a section of 560 kmin thisriver sectionthe main constraintsare
related to the Sobradinho loatapacity, where a split of convoys is required, rocky formations
on the bottom of the river (mainly between Juazeiro and Sobradinho dam and in Pedral de
Meleiro), and aggradations problems. In addition divergences of interests on the operation of
Sobradimo reservoir, focused on energy generation, are observed.

In the section between Ibotirama (BA) and Pirapora (MG), the navigability constraints vary
according to the hydrological season. During the dry season many natural bottlenecks hinder
navigation, sule as sand bars, rocky outcrops and intense river bank erosimm.commercial
navigation until Pirapora (MG) depends also on the flow discharge of the HPP Trés Marias, 130
km upstream of Pirapora (MG). During wet season, the commercial navigation isl@os#i

some restrictions, especially in the section between Ibotirama (BA) and Bom Jesus da Lapa
(BA).

On the sectiorbetween Juazeiro (BA)/Petrolina (PE) and Ibotirama (@#y 50.000 tons of
cottonseedwastransportedin 2011.

Besides a modest growtbf the waterway transport of cottonseed (from 50.000 to 61.000
tons), an increase in the transport of agricultural commodities from the MATOPIBA region is
foreseen. According to the forecasts, a cargo volume of about 2.6 million tons can be expected
in the section frombotirama to Pirapora in 2031.
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6.5.5.2 Measures to improve the navigability and the transport system

In order to improve safety and reliability in the IWT between Juazeiro (BA)/Petrolina (PE) and
Ibotirama (BA), measures are required, such as reckdlition in Pedral de Meleiro and in the
section between Juazeiro and Sobradinho dam; construction of additional structures in the
Sobradinho Lock, aiming at increasing its efficiency; dredging and river bank regularization. In
the section between Ibotinma (BA) and Pirapora (MG), interventions like dredging, river bank
regularization, rock demolition and signaling are also required.

These works are summarizedTiable6.15.

Table6.15: Civil works and Signaling, in the S&o Francisco River

River Section Length (km) Actions Estimated Cost
: (Type of work) (million R$)

(A)Rock demolition of the

Channel
(B)Construction of additional 15
structures in Sobradinho Lock
Petrolina (PE}, . o
560 C)Dredging / Signalin 55
Ibotirama (BA) © gngr=ig g
(D)River bank strenghtening 64
(E)Rock demolition 24
(P Dredging / Signaling 55
Ibotirama (BA) 145
Bom Jesus da Lapa (BA)
(G River banlstrenghtening 30
(P Dredging / Signaling 14
Bom Jesus da Lapa (B
. pa (BA 595 (G) River bank strenghtening 50
Pirapora (MG)
(H) Rock demolition 30

TOTAL 1.300 262

As the S&o Francisco River is situated in the -seithiregion, dams, locks, dredgingck
demolition and river bank straightening, necessary to ensure the viability of the waterway,
need to be evaluated together with the other uses of water resources to ensure that the
development of waterways do not impact on the water availability iarbg regions.

To guarantee integration among different projects planned for the same region it is suggested
to conduct a Strategic Environmental Assessment.

Consdrcio
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http://www.riverwatch.noaa.gov/index.shtml
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