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Acronym

10000-year
flood

AGEVISA
AIDS
ANA
ANEEL
APP
BNDES
BOD
CCSA
CDM
CNRH
CONAMA
COOGARIMA

COOTRAFER

CPPT

CRA
CSAC
CSR
CTLPT

CUNPIR

CVM
DNPM
DSEI
DSR
EFMM
EIA
EPE

EPC

Acronyms

Full Text

The amount of water flowing in a river with a calculagdtisticalreturn period of 10000
years. This is only a statistical value, based on sophisticated analgsistioig hydrologica
records

Agéncia de VigilanciareSaudgHealth Monitoring Agency of Rondénia)
Acquired ImmunoDeficiency Syndrome

AgénciaNacional de Aguas (National Water Agency)

AgénciaNacional de Energia Elétriffidational Electrical Energy Agency)
Area de Preservacdo Permanente (Permanent Protection Area)

Banco Nacional de Desenvolvimento Econdmico e SBcailian Development Bank)
Biological Oxygen Demand

Consorcio Construtor Sanfntonio

Clean Development Mechanism

Conselho Nacionale Recursos HidricoNdtional Council of Water Resourges
Conselho Nacional do Meio Ambier{National Environment Council)

Cooperativa dos Garimpeiros do Rio Madgi@ooperative of artisanal miners of tr
Madeira River)

Cooperativa dos Trabalhadores no Ramo Ferrovidkaeutencaoda ConstrucadCivil no
Municipio de Porto Velho (Cooperative of railway workers)

Centro de Pesquisas de Populac¢deadicionais Cuni@Centre for Research of Tradition
Peoples, an NGO)

ConestogeRovers and AssociatéSonsultants who monitor groundwater)
Consodrcidsanto Antonio Civil, the civilarks consortium for the project, part of tHeCSA
Corporate Social Responsibility

| 22 NRSYylen2z ¢SOYyAO!l
coordination of territorial protection)

RS t NRGSenh

Coordenacaala UnidodasNacgbes e Povos Indigends Rondénia(Coordination of the
Union of Indigenous Peoples and Nations of Ronddnia)

Comissa de Valores Mbiliarios(the Braziliansecuritiescommission)

Departamento Nacional de Producéo Mineral (National Mineral Production Departme
Distrito Sanitario Especiildigena (The Special Indigenous Sanitary District authority)
DebtService Btio

Estrada de Ferro Madeitdlamore (MadeiraMamore railway)

Environmental Impact Assessment

Empresa de Pesquisa Energética (a Government research organifatithe energy
sector)

Engineering, Procurement anaistruction
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ESBR

FGTS

FNDCT

FUNAI

FUNASA
GIS
GHG
GICOM

GRI
HR
HS&E
IBAMA

IBGE
ICMBio

IFC
IHA
ILO
IMMA
INCRA

INPA

INPE

IPCA

IPHAN

JGP/Exponent

km?

kWh

Energia Sustentavel do Brasil, the owner and developer of the Jirau hydropower
located upstream of Santantdnio.

Fundo de Garantia do Tempo de Senfico 6 2 Nebn$pbiafiorrelated fund drawing
money from companies in the private sector).

Fundo Nacional de Desenvolvimento Cientifico e Tecnoldgico (National Fund for Sc
and Technological Development in Brd&lpi

Fundagdo Nacional do indidNgtional Indian Foundation, thauthority in charge of
contacts with indigenousommunitie

Fundacéo Nacional de Sad@dational Health Foundation)
Geographic Information Systems
GreenHouse Gas

Grupo Industrial do Complexo Ritadeira, the electremechanical wiks consortium, part
of the CCSA

Global Reporting Initative (a global standardtfue reporting of sustainability indicators)
Human Resources
Health, Safety and Environment

Instituto Brasileiro ddvieio Ambiente e dos Recursos Naturais Renovaveis (Brazilian
Institute of Environment and Renewable Resources)
Instituto Brasileiro de Geografia e Estatistica

Instituto Chico Mendes de Conservacéo da Biodiversid@ideco Mendes Institutéor
Biodiversity Conservation
International Finance Corporatippart of the World Bank group

International Hydropower Association
International Labar Organiation
Industria Metallrgica e Mecénica da Amazénia Ltda

Instituto Nacional de Colonizacdo e Reforma Agrdaiadand and agricultural reforn
institute of the Brazilian Government

Instituto Nacional de Pesquisata Amazo6nia(National Institute for Research in th
Amazon)

Instituto Nacional de Pesquisas Espafiietional Institute of Space Research)
Indigenous Peopke

indice Nacional de Precos ao Consumidor Am(lbe BrazilianExtended National
Consumer Price Index

Instituto do Patriménio Historico e Artistico Nacional (Institute of Histmit Artistic
Heritage)

Instituto Socioambiental

International Standards Organisation

Indigenous Territories

¢tKS O2ya2NIliAdzy KANBR o6& (GKS o0dzaAy
the Equator Principles.

w
Q)¢
Q)¢

square kilometres

kilowatt-hour (thousand wathoursc unit of energy)
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LI

LP
md/s
MAB
m.a.s.l.
MESA
MME
MoU
MW
MWh
MPE
NGO

OH&S
ONS
PACUERA

PBA

PCE
PDD
PGSP
PPE
PPP
RAPELD
R&D
RFP

R$

SAE
SEBRAE

SENAC
SENAI
SENAR
SETE
SIN
SIPAM

Licenca de Instalacéo (Installation Licence)

Licenca Prévia (Preliminary Licence)

cubic metres per second (unit of flow)

Movimento dos Atingidos por BarragensHi@zilian NGO for dasaffected peoples)
metresabovesealevel

Madeira Energia S.Ahe holding company that owns SAE
Ministério de Minas e Energia (Ministry of Mines and Energy)
Memorandum & Understanding

MegaWatt (millionwatts, unit of electrical capacijy

MegaWatthour (million watthours or thousand&Wh, unit of energy
Ministério Piblico deEstado

b2y nD2@SNY YSy (il {ONGh ME Poftigéese]i Af@@rganizacdo Nao-
Governamental)

OccupationaHealth and Safety
Operador Nacional do Sistema Elétrico (National Electricity System Operator)

Plano Ambiental de Conservacao e Uso do Entorno do Reservatério Artifitial
conservation and environmental management plan for pineject-affected area

Projeto Basico Ambiental (Basic Environmental PrgjécBrazilian standard approach !
mitigation similar to individual programmes in an environmental managementqEvP
¢ in many countries)

Projetos e Consultorias dengenharia (Sedimentation Consultants)
Project Design Document (in this case for the CDM process)
Programma Gestéo Sociopatrimonial (Asset management plan)
Personal Protection Equipment

PublicPrivate Partnership

RapidAssessment and Long Term Ecological Research methodology
Research and Development

Request For Proposals

Real, the national currency of Brazil. At the time of writing this report, the gxchange re
the US$ was approximately 2.3 R$/US$, ar@l G KS € | LILINREA Y G

Santo Antdnio Energia (ttdeveloperof the Santo Antonio project).

Servigo Brasileiro de Apoio as Micro e Pequenas Empifdatisnal service for aid to micr
and small enterprises)

Servico Nacional d&prendizagem Comercial (National Commercial Education Servici
Servico Nacional de Aprendizagem Industrial (National Industrial Apprenticeship Ser
Servigo Nacional de Aprendizagem Rural (National Rural Education Service)
Solugdes §ecnologia Ambiental (Biodiversity Consultant)

Sistema Interligaddlacional (National Interconnected Electrical Grid)

Sistema de Protecdo da Amazonia, (System for protection of the Amazon), a Govel
body attached to the Brazilian militavyhich monitors many aspects of the Amazon
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SNISB Sistema Nacional de Informacdele Seguranca de BarragefiSational Dam Safet
Information System)

SPU Secretaria do Patriménio da Unido (an authorégponsble for management ofand and
land use). SPUs present at state level all over Brazil and is a part of Ministéric
Planejamento, Orcamento e Gestdo (Ministry of Planning, Budgets and Managemen

STDs Sexually Transmitted Diseases

TCE Tribunal de Contas de Estado de Ronddaiatatelevel Government auditing function fc
publicfunds, basically an artiorruption function)

TUST TransmissiofSystem Userdriffs

UNIR Universidade Federal deonddniaUniversity of Rondonia)

www.hydrosustainability.org | v



Table of Contents

F o1 0] 017/ 1 TP UPPPPT I
TaDIE Of CONENTS. ...uiiiiiiiie e e e e e e e e s s s aeeeaeaeens Vi
EXECULIVE SUMIMALY ... iii i i i e e ettt ne e nnnnnnnnas Vil
Sustainability Profile.............uei e IX
Table of SIgNIfICANT GaPS.....cii i e e e e e e e e e e eeaaaes X
INEFOAUCTION. ...t e e e e e e e s et e et e e e e e e e s s s s bbb bbb e e aaaeeeean 1
1 Communications and CoNSURAtIOAL............ccceeriiiiiiiiiiiiiiii e 12
A €101V g g T g o I ) PSP UUPPPPPPR 19
3 Environmental and Social Issues Managemet®) .(1............coovvvvvereiivereevviiininnninnnnn. 26
4 Integrated Project Managementq..........ccoooiiiiiiiiiiiiiiiee e 35
5 Infrastructure Safety €B) .........uuuuruuiiiiiiiiiiiiiiieereee e AL
6 Financial Viability {B)...........coovvriiiiiiiieieeeeeeee s 48
7 ProjeCt BENETIS {F) .. .ueieiiiiieeiiieiiie ettt 54
8  ProCuremMent @B).......ccoiiiiiiiiiiiiiiiiieieee e 60
9 ProjectAffected Communities and LivelihoodD]l...............cccoiiiiiiiiiiiiiiiiieeeee, 65
10 Resettlement [LO)..........cooiiiiiiiiiieeeeeeeeeeeee 73
11 INdiIgeENOUS PEOPIESTUL) .....uuiiiiiiiiiiee e 82
12 Labour and Working ConditioNSI@)............uuuuiiiiieiiiiiiiiie e 90
13 Cultural HErtage {13) ....eeeeereeiieiiiiiiii s s s s s e s s s e e e e s e e e e e e e e e e aaeaaaaaaaaeaaeeaaeeeeeeaeeeeees 99
14 PUblic HEAItN €L4) ... 106
15 Biodiversity and Invasive SPecCiedR).......ccooeveeiiiiiiiiiiiiere 112
16 Erosion and Sedimentationb)..............oovviiiiiiiiiiiiiiiiii 120
17 Water QUAIILY [L7) ...t e e e e e e 126
18 Waste, Noise and Air QUalItyIB) ............uvmeiiiiiiieiiii e 132
19 Reservoir Reparation and Filling-19)..........coiiiiiiiiiiiiei e, 138
20 Downstream FIOW RegiMeEsAD)........ccciuurriiiiiiiieeeeeieiiiiitie et e e e e e 143
Appendix A: Written Support of the Project Developer...........ccccccvviiiiiiiiieiceeeenne 147
Appendix B: Verbal EVIENCE.........ccoi oot 148
Appendix C: DOCUMENTAIWIEHENCE........ccooiiiiiiiee e 158
Appendix D: Visual EVIAENCE..........ccuiiiiiiiiii e 180

www.hydrosustainability.org |  vi



Executive Summary

This report presents an Official Assessment conducted in accordance with the Implementation Tool of the
Hydropower Sustainability Assessment Protocol. The assessment is conductedI&68IW Santo Antdnio
hydropower projectpresently under constructioon the Madeirariver, the largest tributary of the Amazon, in

the western Brazian state of Rondéniarhe project developer Banto Antdnio Energi@AE)a speciapurpose
companylisted on he SdoPaulostockexchangeThe company has 3'&mployeesat the time of this assessment

SAHs owned by a holding company, Madeira Energia S.A (MESA). Ownership in MESA is dividédiarasng
(39%), Caixa FIP Amazonia Energia (20%), Odebrecht Hi&rgkb), Andrade Gietrez (12.4%) and Cemig
(10%).

The assessment focuses on the sustainability performance oS#mo Anténioproject specificallyput for
several Protocol topigsthe corporatelevel performance of SAE and itsowners are relevant. Tle
Implementation tool contains 20 topicAll topics areconsidered Relevarior the assessmerdf Santo Antdnio.
Appendices B and C contain information on the interviews conducted and the documentga@VviRAE staffs
well asstaff from the EP€onsotium CCSAnd the Assessment Tedmaveall done their best to ascertain the
accuracy of the information provided in those appendicégangulation of evidence visual, verbal and
documentaryg is an important requirement for the evidenamllectionand asessmenprocesgs To this end,
particular attention was paid to interviews with projeaffected communities and regulatory agencies.

Followup evidence was requested by, and provided to, the assessors in the weeks following the assessment. A
draft report was provided to SAE on tB&8 of June, 2014, for review of technical accuracy with respect to the
project, the evidence and the irigitional references. Comments were received from the projectie 6™, 20",

25" and 29" of August, 2014Followingediting in response téhese comments, thidfinal Official Assessent

report was filed on the 9 of Septembey 2014.

Crosscutting issies are assessed in accordance with the instructions on pages 28 the Hydropower
Sustainability Assessment Protocol. Important cras$ing issues in th&anto Antdniassessment ardtHuman
Rghts (mainly covered ind and 110); Climate Changd-8 and +19); Corruption(l-2 and 18); Gender €L, 9, |-

10and +12); Grievance {1, +2,1-10and +12); Livelihoods {f, F9, F10 andl-11); and Transparency-2, 3, }7,

I-9, F10and H11).

The project generally demonstrates very high standandts sustainability managemerd finding supported by

the main socieenvironmental regulator, IBAMA, which considers the project a good model for future
hydropower developments in the Amazonian regidBAMA regulates the project through the 28 basic
environmental projects (PBA in Portuguese abbreviatianjl some additional programmes added during
implementation.The PBAs representdetailed and very inclusive set of programmes addressing assessment,
monitoring and management of predicted project ingis

The project represents a solid design based on the considerable experience of the ownererabdrs of the

EPC consortiumwhich has resulted in energy delivesyarting 9 months ahead of schedule, an unusual
achievementfor such a complex projectr indeed for any projectThe assessment demonstrates tHat the

clear majorityof the Protocol topics, the PBA programmes, in combination with the dedicated management of
{19Qa adzail Ayl oAt Al &reldied btaff oflthé RPCinKo&iung emauielthatythe ®rbtbchl (i &

criteria are met at thedvel of proven best practicdhetwo scoredsignificant gaps against basic good practice
affectingtopicsl-10 and 111 are both related to legislation and regulatiémone of thesecases theisks created

and the management measures needed to avoid thesBlE Sy G A NBf & 2dzi 2F {1 9Qa 02y

The Santo Antdnio projecheets or exceeds basic good practice (a score of )&of the 20 topics assessed.
The project performs with one significagap at the level of basic good practice (a score of 2xwfortopics: +

10 (Re=ttlement) and +11 (Indigenous Peopl@sThe project performs with one significant gap at the level of
proven best practice (a score of 4) four topics: -8 (Procurement)]-9 (ProjectAffected Communities)-13
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(Cultural Heritage)and F16 (Erosion and Sedimentation). The Santo Antdnio project meets proven best practice
(a score of 5) on the remaining fourteen topicd: (Communication and Consultatiot)2 (Governancg I-3
(Environmental and Social Issues Managemédt)integrated Project Management)s (Infrastructure Safety);

I-6 (Financial Viability):7 (Project Benefits)i-12 (Labour and Working Conditionslt4 (Public Health)-15
(Biodiversity and Invasive Specids)y (Water Quality);-18 (Reservoir Preparation and Filling)9 (Reservoir
Preparation and Fillingand 120 (Downstream Flow Regimes).

The significant gaps that were identified by the assessment are listé tabe of Significant Gaps on page

An important aspect of a Protocol Assessment is that significant gaps identified by the assessors are not double
counted. As such, a significant gap might be identified against the criteria in the scoring stetdareseveral
aspects of the same topic, or for several topics.ilitamly be scored in one placaless warranted by the context

or specific demands of the scoring critefife table on page indicatesvhetheror notthey are counted towards

the scae ¢ asteriskmarked gaps are not scored. This is truetfore of the five gaps identified against basic

good practice

The spider diagram on the following page summarises3hato Antbnicassessment in nhumbers. Detailed
comments for eachopic followin sections 120.
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Table of Significant Gaps

Level 3: Significant Gaps
against Basic Good
Practice

Level 5: Significant Gaps
against Proven Best Practice

I-10 The absence of monitorini
and managementfor more than

Assessment 50% of physically displace None
households
I-10 The absence of monitorin
and managementfor more than| I-8 Sustainability and antiorruption
50% of physically displace criteria are weak in prgualification
Management households* and lacking in procurement planning
I-11DSt F&@a Ay C! b|l-13 The lack of management ¢
the new PBAexposing the ITs t{ emerging risks
risks.
Stakeholder
None None
Engagement
Stakeholder Support | None None
I-10 The absence of monitorin
and managementfor more than
50% of physically displace
Confolrmance/ households* None
Compliance .
b -11DSflea Ay C| b
the new PBAexposing the ITs t
risks.
I-9 Rsks for residual impacts teome
project-affected communities
Outcomes None

I-16 The sigificantriverbankerosion at
Triangulo

*Not double-counted, for explanation see detailed topic evaluation.
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Introduction

This report presents the findings of an assessment of $amto AntbnioProject using the Hydropower
Sustainability Assessment ProtocBhanto Antdnids a 3568 MW project under constructin on the Maderia
river in Rondaia state in northwestern Brazil

The Hydropower Sustainability Assessment Protocol

The Hydropower Sustainability Assessment Protaitbe(Protocof) is a framework to assess the performance
of hydropower projects according to a defined set of sustainability topics, encompassing environmental, social,
technical, and financial issues.

Developed by the International Hydropower Association (IHA) in partnership with a range of government, civil
society and private sector stakeholders, the Protocol is a product of intensive and transparent dialogue
concerning the selection of sustainability topics and the definition of good and best practice in each of these
topics. Important reference documents thatfidmmed the development of the Protocol include the World Bank
safeguards policies, the Performance Standards of the International Finance Corporation, and the report of the
World Commission on Dams. To reflect the different stages of hydropower developtherRrotocol includes

four assessment tools that are designed to be used separately, corresponding to the Early Stage, and Preparation,
Implementation and Operation stages of a project.

Applying the Protocol delivers an eviderAzased assessment of perfoance in each topic, with a set of scores
providing an indication of performance in relation to basic good practice and proven best praticecoring
system is as follows:

Meets basic good practice and proven best practice;

Meets basic good pract with one significant gap against proven best practice;

5
4
3 Meets basic good practice with more than one significant gap against proven best practice;
2 One significant gap against basic good practice;

1

More than one significant gap against basic gpoattice.

Assessments rely on objective evidence to support a score for each topic that is factual, reproducible, objective
and verifiable. Key attributes of the Protocol are: (i) global applicability, i.e. it can be used on all types and sizes
of hydropowver projects, anywhere in the world; and (ii) consistency, i.e. the consistency of its application is
carefully governed by a system of quality control encompassing accredited assessors, terms and conditions for
use, and the Protocol Countil.

Scoring is aessential feature of the Protocol, providing an easily communicated and replicable assessment of

GKS LINP2SOiQa aiNBy3aidikKaz ¢SFH{1{ySaasSa FyR 2LILRNIdzyAdAS
Protocol Assessment cannot provide an oveadisst or dfailé mark for a project, nor can it be used doertifyé

a project as sustainable. The Protocol provides an effective mechanism to continuously improve sustainability
performance because results identify gaps that can be addressed, and the fipdingte a consistent basis for

dialogue with stakeholders.

Assessment Objectives

The main objective of an official assessment is to obtain impartial and verifiable findings on the performance of
a project in relation to the sustainability issues set authie Protocol

L Full details of the Protocol and its governance, are available on www.hydrosustainability.org.

www.hydrosustainability.org | 1



In addition to thisover-archinggoal for the assessment of tt&anto Antbnio projeciSAExpects to:

1 Identify opportunities to improve performance affior reacting proven best practice;

1 Align this information internally, to optimise integrated management of the project and enable capacity

building for continuousmprovement

Improve stakeholder engagement and dialogue with society;

Strengthen commitments on environmental and social resluifity;

WSAYT2NDOS {!19Qa AYIF3ISE IyR OKAS@GS |y AYLNRGSR Td
Access carbon credits;

Accomplish SAE mission, vision and values.

= =4 —a —a -

Project Description

The Santo Antdnio hydropower plant is located on the Madeira River, 7 km upstream df/tb&Rorto Velho,

the capital of Rondénia state, innohSa G SNy . NI T Af ® ¢KS al RSANI A& | Yl a2
largest river in terms of runoff volumé&he plantwill have an installed capacity of568 megawatts (MW)if a

planned extension to the original plans for 350 MW are approved bwll licensing authorities The total

investment for the implementation of the hydroelectric plant is estimated afl &% billion. TheSanto Anténio

project waspurposelydesigned to get the maxum use of the water resources potential with minimalgative

impact on the region, since biodiversity conservation is a permanent focus, especially in the Amazon.

Santo Anténio Energia (SAE) is the company responsible for the construction and opafriteBanto Antdnio
hydropower plant. SAE was granted a concession agreement for the use of the water resources for a period of
35 years.

The energy produced by the plant will reach the rest of the country via the nationaldaterected gridput
partof it is intended for Rondéniand other states of thearthernregion, which will increase tHéXS 3 AeBeyoP &
security which isexperiencingproblenmsat the moment, enabling the region to attract new busines3é® main
connection to theSistema InteijadoNacional (the Brazilian national interconnected grid) and the main Brazilian
load centres in the soutkast is through &00 kV DC 285 km transmission link (the longest DC line in the world).
This transmission line is not part of this assessment.

The ownership structure 0c8AESs divided among Furnas (39%), Odebrecht Energia (1838%)x; controlled

by Andrade Gutierrez (12.4%), Cemig (10%) and Caixa FIP Amazénia Energia (20%). The project is funded by the
Brazilian Development Bank (BNDES) andhgercial banksConstruction is undertaken through angineering,
procurement and constructioEPQ contract. The main contracting consortium is call®dnto Anténio
Consarcio Construtor (SACC) and is described in detail under-tapic |

After detailedstudies, bulbturbine technology was chosen, in order to enabile MadeiraQ Righ runoff to
generate power wittea minimum needfor water storage By usingvhat basically amounts tthe river's natural
flow, the bulbturbines avoidthe need for largeheadsor the formation of extensive watestorage effectively
resulting in arun-of- river operating regime Theseturbines provide high efficiency by being completely
submerged and are able to cope withe large variations in water flow common in the Amazegion.

Construction began in Septemhe2008, afterthe Installation Licensevas issued by IBAMAthe federal
environmental institution responsible for the licensing procesthefplant. In Septembe2011, the Operational
License was issuethe dam was closed am@servoirfilling was initiated.This was finaliseth January 2012, and
the firsg two turbines started operation®n the 30" of March, 2012, nine monthahead ofthe concession
contract’s scheduled date.

More detailed studies andmproved hydrological knowledge of the Made river showed a potential for
additional power generation at the site. A further 6 turbéneould be accommodated within powernlise 4 and
i KS NI &S N2 A NBevateaiiy8. 8tindirds avithicdmparafvély3oivadditionalsocicenvironmental
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impact, thus increasingthe installed capacityoy 417.6 MW. An operational rule was proposed by AW,
federal regulatory agency for the water, in order to operate the plartivo different reservoir levelg70.2m
and 71.0m), depending on the river flovthereby guaranteeinghe protection of specific areas around the
reservoir.When thedischarge in the river exceeds 360 m%/s, the reservoir will begin to be lowered, so that
the area inundated does not excettht which woud be inundated by a flow of 30m3/sec at the currently
licenced reservoir leveThedischarge of 3§50 m?/sec represents theneanannual maximum flowegistered
for the Madeira Rver at the project site A proposal forthis project expansion was presented to ANERie
federal regulatory agency for the elecitic sector.Following this possible additional impacts were evaluated
and presented to IBAMALhe &pansion will not require separatelicensingprocess, but will bevaluatedby
IBAMAand, if approved, gevision of the existing licenaeill be made A public hearing took place in Porto Velho
onthe 18" of December2013for the extensionIBAMA have alreadydicatedthat they consider the expansion
to be environmentally vidbe.

{lyli2 'yisyArA2 9ySNHAI Aa NBIAAGSNBR gA0GK GKS ! bQa /f
A schematic of theINR 218yQuiii€ddesented in figure 1 belo@rosssections of a power house and a spillway

are shown in figures 2 and 3 below.

n.uxob

AStefe s poviedevindy A s 8

Figure 10verhead view of the Santo Antdnio project layout, river flows from left to right.

The plant is expected to be completed by November, 2016, operating with 50 installed turbines (including the
extension project) with a total of 368 MW of total power and ith an average annual production of 2B6
GWh of energy.

The 50 turbines are distributed among four power houses. Power House 1 (the first to start operating) has 8 units
and is located on the right bank, see figure 4. Power House 4, which will hauebir&s, is being installed in
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the centre of the river bed, see figuf The remaining two, powerhouses 2 and 3 with 12 turbines each, are
located on the left bank of the river, see figureThe plant has two spillways with a total of 18 gates, with a
design flow of 84900n?/s. The dam also has a fish passage system built into the dam structure (see figure 5 and
topic F15), to allow migratory species to swim up the river during spawning season, in order to reproduce.

000 3000 - WS 13 PAY)
Chary vt
[y
-y

MONTANTE

GRLENA O O RAGOw

CORTINA OF DRINASEM
CONTINA OF BLTCAD

Figure 3. Typical section of a Santo Antbnio spillway
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The Madeira river gets its name because of the large amount of logs (madeira=wood in Portuguese) that travel
downstream every year, especially during the flood season. To @ratgainst damage from these logs, a
mechanism was developed in order to divert the logs from the more sensitive dam structures, called a log boom,
to direct the logs into a speciaurpose log spillway.

Right-bank infrastructure

1. Afishpassageystem-a"semiy | (i dzNJ f and Gk of hig/nobt important structas of the dam.
It is designed to allow fidlo move up and dowrstreampast thedamin order to facilitate reproduction,
especially for migratory species. It has been operatisitade December2011. The photdn figure 5
shows an aerial view of the operational fish ladder.

2. Complementary gillway - This spillway is similar to the maipilway. The only difference is that it has
3 gatesinstead of 15.

3. Powerhouse 1 This is the smallépowerhause. It has 8 generatingnits and was the first one to be
constructed.

4. Control building this building presently hosts theperations and maintenance (O&M) teamnd also
the control team. In the future, the O&M teamill moveto its own building next tehe right bank.

Figure 4. RigHbank structures of the Santo Anténio Project

Centre -of-the-river infrastructure
1. Gravity dam This gravity dam is made of concrete and is approximately 187 meters wide. The structure
is separated into independent blockg contractions junctions.
2. Logmanagement systemThe system is composed of a log boom and a log gate. The log gate is very
similar to the regular spillways. The main differences are the height (8 metres) and the width (20 metres)
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of the channel. The legoom system will direct the tree logs to the log gate, so that the logs can be
safely conveyed downstream, past the dam.
3. Powerhouse 4 This will be the largest powerhouse. It will contain 18 generating units.
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Figure € Centreof-the-river structures of the Santo Antdnio Project
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Left-bank infrastructure

1. A fish ladderg this fish ladder, althougbart of the project is a secondary option and will only be
constructedf the functionality of the righbankfish-passage system is found to be less than satisfactory
by the continuous monitoring and analysis.

2. Powerhouse 3 is located at the lefiputmentof the dam containing 12 generating units

Powerhouse 2whichalsocontains 12 generating units.

4. The mainspillwayg the two spillways were designed to meet safetguirements for botlthe diversion
during constructiorandthe operational phasef the plant (after fillingpf the reservoir). Theesignflow
for these structures is 8800 m3/s, which corresponsl to a10 000-year flow. The main spillway is
composedof 15 radial gates.

w

NYeEW D

Figure 7 Leftbank structures ofhe Santo Antdio Project

Tablel. key characteristics of the project.

Original Project Expanded Project
Status Construction and partiaperation Planning
Owner Santo Antdnio Energia Santo Antdnio Energia
Total - G - .
Investment R$ 16 billions R$ 1%illion (incl. original project)
Investment in R$ 1.7 billion R$ 2 billion (incl. original project)

Sustainability
Commissioning First unit in March2012 and last unit in First unit in March2012 and last unit in
date Nowvember, 2015 Nowember, 2016

Average river 19000 /s 19000 ri¥/s
discharge
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Design flood
(10000-year 84000 n¥/s 84000 n¥/s
return period)
Installed 3150.4 MW 3568 MW
capacity
Securgd mean 2218 MW mean 2424.2 MW
capacity
44 bulb turbines: 24 with 4 blades (rated 50 bulb turbines: 24 with 4 blades (rated
Turbines power of 74.80 MW); 20 with 5 blades | power of 74.80 MW); 26 with Blades (ratec
(rated power of 71.05 MW) power of 71.05 MW)
Average annual 19430 GWh 21236 GWh
generation
Plant factor 70.4% 67.9%
Full supply level 70.2m.a.s.P? (constant under normal 70.2 or 71.0m.a.s.l%, depending on the flov
(FSL) operations) (see below undeét wS & SN2 A
Minimum
operating level 56.3m.a.s.l. 56.3m.a.s..
(MOL)
Net Head 139 m 1390r14.7m
Generators 44 Generators with a rated power of 82.2 50 Generators with a rated power of 82.2
KVAeach KVAeach
A total of2.5 km longmainly earth
embankment with a ca 187 m wide
concrete gravity dam in the central sectiol
Dam 4 indeperment Power HousesPH (PH 1 = { Complementary 6 turbines accommodated
turbines, PH 2 to 4 = 12 turbines); 1 PH 4, which will have 18 turbines.
complementary spillway (with 3 radial
gates); 1 main spillway (with 15 radial
gates)
Covers a total of 421.56 Krat FS|.not
counting backwater effectgut of which 14z
Covers a total 0850.03kn¥ at FSLnot km? is original river areaConsidering
counting backwater effectgut of which | backwater effects,le surface level varies
Resenvoir app.142 knt is original river area. to 559.01km?, at ariver flow of
Considering backwater effectdd surface 36200 m¥/sec.
areavaries up to 545.8&n7, ata river flow | Total reservoir volume is: app. 2.71 ¥ he?
of 3855C° m?¥s. which is not used for storage as Santo
Antonio, under normal runoff conditions,
operates as a true ruof-river project.
':‘;S'CIE%S Fish passage system _ N N _
Log managementystemwith associated | In addition to the original project: 230 kV
(access roads, N .
switchyards _ Iog-boor_ns_ _ t_ransmlssnon Ilrle_khatvvwll comect the_ plant
L Switchyard and transmission line (connec|directly to RondaiaQ a | y RlectriCgNds
transmisson .
lines) the plant to the Porto Velho switchyard)

2 an important note on elevations given in this repdBGE (Instituto Brasileiro de Geografia e Estatistéséded theBrazilian

elevationreference systenm 2009, and there has been a further correction to the system since then, resulting in two parallel

systems being used in different regulatory documents for the prajebe documentation for IBAMA uses a system vath
base level 0.3 m lower than the system used in the ANEEL documentation

838550m?s is the mean annual maximum flow.
436200m?/s is adischargentroduced by ANA based on tmeed to protect the town of Jagtaran&rom flooding.Above
that discharge according to the operational rule, the reservoir is lowered down to a level (at dam site) of 70.2m.a.s.l.
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IBAMA, the environmental regulator, has ruled that social and environmental mitigation and management
should be implemented through 28 programm@spjeto Basico Ambiental (PBA), with a number of identified
sub-programmes. The 28 main programmes are listed, translated into English, in Table 2Thetomore
programmes were addelhter, andare nowv part of the licensing procesthe Programme for Saal Property
Management and the Programme for Fishing Support)

Table2. List 0f28 mainPBAs for the Santo Antbnio project.

1. Environmental Programme for the Project Construction;

2. Environmental Management Programme;

3. Water Table Monitoring Programme;

4. Seismology Monitoring Programme;

5. Climate Control Monitoring Programme;

6. Hydraegeological Monitoring Programme;

7. Hydrebio-geochemical Monitoring Programme;

8. Mining Rights and Prospecting Activitpitoring Programme;
9. Paleontological Preservation Programme;

10. Limnological Monitoring Programme;

11. Aguatic Macrophytes Monitoring Programme;

12. Flora Preservation Programme;

13. Deforestation in the Ageof Direct Influence Programme;

14. Fauna Preservation Programme;

15. Deforestation Activities Monitoring Programme and Fauna Rescu
16. Icthyofauna Preservation Programme;

17. Environmental Compensation Programme;

18. Social Communication Programme;

19. Environmental EducatidProgramme;

20. Public Health Programme;

21. Support to Indigenous Communities Prognaen

22. Archaeological, Pidistoric and Historic Heritage Programme;
23. Relocation of Affected Population Programme;

24. Downstream Activities Programme;

25. Infrastructure Restoration Project;

26. Social Compensation Programme;

27. Conservation and Use of Surrounding Areas of the Reservoir Plai
28. Leisure and Tourism Activities Support Prognam

Assessment Process

This assessment has been conductesihgthe Implementation Protocolwhich contains 20 individual topics
Thiswas a somewhatcomplexdecision as various aspects of tHganto Antbnigoroject is, at the time of the
assessment, istages oPreparation, Implementatioas well aperation.As of April/May of 2014 at the time

of this assessment, the status of the project could be briefly described as: in project preparation (including
obtaining final regulatory approval) for generation unit§-3D; in project implementation (including the
commissoning of generation units 232by Augist 2014 and generation units & by November 2016); as well

as project operation (of the 26 generation units already commissioffdga) clientSanto Anténiderergia(SAE)

and the Assessment team have discussed the choice of Protocol tool for the assessment, and the choice was the
Implementation tool, as it proved most relevant. Detailed analyses of where this might create problems have
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identified one area of aucerng the Implementation tool does not include a topic for Hydrological Resource (as
do both the Preparation and the Operation toolBhis has been resolved on this assessment by including findings
from relevantinterviewsand documentary analysis the assessment of topie3, Environmental and Social
Issues Managemeratnd topic 15, Infrastructure Safetylhis includesttention to climate impacts on and of the
project, as well as traditional trend analysis of hydrological regilfioe generation planng.

This is an official assessment. The assessiteamh members are accredited by the Protocol Governance
Committee of the Hydropower Sustainability Assessment Protocol, and the assessment was conducted with the
full support of Santo Ant6nio Energia, theners of the projegtas demonstrated by their support, see Appendix

A

All the 20 topics were considered relevant for inclusion in the assessment.

In this report we sometimes use SAE and the project interchangeably. This is normally not allowed dica Prot
assessment, as it is important to make sure to assess the Project, to capture all aspects of its sustainability
properly, whether the responsibility lies with the owners, management or external actors. However, in the case
of SantoAntdnio, SAE was eated solely as a vehicle for developing aperating the &nto Antdnio project,

making the distinction almost superfluous.

ThisFinal Rport was delivered to SAE time 9th of September 2014

Assessment Experience
The assessment wasery wellorganised by CarolinFiorillo Mariani of SAE (the Single Pointaft&ct), with the

assistance of her Local Support Team, consisting of Naiara Florencio Pereira Vaz; Nubia Cristina Afra de Morais;

Mauricio Vasconcelos dos Santos; Andre Morello AledAlexandre Marcos Queiroz. They assemblectalth

of documentary evidence, and organised interviews with internal and external stakeholders. The need for
interpretation in most interviews was resolved with the use fafur very capable interpreters, but ste few
interviews were conducted in English, where the intewee felt comfortable witther/his knowledge of English.

The sharing of additional evidence after the field assessment suffered from some sesieladdd frustrations,
resulting in significandelays. This experience is far from unique to this assessment (and by no means the fault
of the Local Support Team), the assessvteatn members have had similar issues on a number of previous
assignments. There is clearly room for learning from expeedar the future in relation to this issue, accepting
OKFG Ffa2 Y2RSNY L¢ AyadNdHzySyida FNByQil AyFrffaofSs
of information (often running into tens of gigabytes of disk space).

Given the very articular conditions in the Madeira river during and before the assessment, with unprecedented
floods, some background on the hydrological analysis for the project is relevanBedoge the flood season of
2014, the altime-high discharge at Porto Valhbased on 41 years of data collection (12807, inclusive) was

app. 47000m?/s. During the 2014 flood season the discharge was above this previous maximum during a period
of over two months (late February to late April), peaking at oved@8m?/s. This is a highly unusual deviation

from an existing flow regime for such a large catchment and based on a relatively long time series of data. This
flood led to extensive flooding along the Madeira river, and impacts on and around the Madeira prSgauts (
Anténio and the upstreadbcated Jirau), some of which were unforeseen, as discharges of this magnitude had
not been assessed as part of the expedigdr behaviouyonly as design parameters fitve major infrastructure

which is designed to speitiations of a 1@00-year flood The city ofPorto Velhcand a number of other sailer
settlements, such as Jaearana,suffered extensive damage from these flood@#is type of event inevitably
creates negative feelings wsvis a project like Santo Agmio. The Assessment Team has triedliferentiate
between reactions and opinions that are entirely based on these events and what were tfleqaepinions

on the project by stakeholders. However, undemetopics,thesenegative impactare consideed examples

2F A SYSNEAIKSA A ANREH0 (AR Y lang théh SonSdgrad rélelaatl 2 v 4 S a
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The Assessment Team would like to thank all ofShato Anténigoroject staff involved in the assessment for
their friendly and efficient assistance the team during the assessment process. We would also like to thank all
the internal and external interviewees for providing their time to gather and provide a wealth of evidence, both
in documentary and in verbal form.

The Santo Antdnio project is staffadd managed by a very dedicated group of peaglee strong commitments
to professional excellence, stakeholder relations and seniironmental management is impressive.

Layout of this Report
This report consists of twenty sections numbered in direatrespondence with the twenty topics of the
t NEG202f Qa LYLX SYSy(dlaGAz2y (22fd® C2dzNJ I LIIJSYRAOSa I NB
project developer (required for an official Protocol assessment), and detailing the items of v, and
documentary evidence referred to under each topic.

C2NJ SIOK G(G2LIAO0OZ FTAYRAYy3Ia INBE LINRPOARSR I OO2NRAYy3 G2 Gl
Management, Stakeholder Engagement, Stakeholder Suppgohformance/Compliangeand Outcomes.

Findings are presented against a statementladsic good practigeand a statement ofproven best practice

for each, with aYes/Nd indication of whether the scoring statement is met. A summary of the significant gaps

against the scoring statement, the topic score and a brief summary are presented at the close of each topic
section.
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1 Communications and Consultation (I-1)

This topic addresses ongoing engagement with project stakeholders, both within the company as well as
between the company and external stakeholders (e.g. affected communities, governments, key institutions,
partners, contractors, calenent residents, etc). The intent is that stakeholders are identified and engaged in
the issues of interest to them, and communication and consultation processes maintain good stakeholder
relations throughout the project life.

1.1 Background Information

This bpic addresses the overall programme of stakeholder engagement, and ongoing communications with all
projectrelated stakeholders.

¢KS YIAYy SEGSNYI ¢ a0l 1SK2ft RSNJ 3aINPRdzLJa  AdispladgéK &d LINE 2 S O
economicallydisplaced ommunities, local communitiesldciParana SantoAnténio, Porto Velho, and other

downstream communities) and suppliers working for the project or involved in progdated programmes,

federal, regional and local government institutions e.g. Porto Veihaicipality, Rondénia state, IBAMA, ANA,

ICMBIg Ministry of Environment, ANEEL, FUNAI, Ministry of Health Ministry of Mines and Energy and IPHAN,

local NGOs, communities of indigenous peoples, and Energia Sustentavel do Brasil (ESBR), owner and developer

of the Jirau hydropower project located upstream. Key prejet#rnal stakeholders include shareholders,

contractors, financing banks and all employees working for the companies involved in constructing and operating

the Santo Antdni@roject.

The projetis located in Rondbnia state, which comprises 52 municipalities, and in close proximity to the borders
with Acre and Amazonas states. According to the Instituto Brasileiro de Geografia e Estatistica (IBGE), the total
population of the state of Rondbniaah increased from %62 409 inhabitants in 2010 to 728214 inhabitants

in 2013. The percentage of illiterate population aged 15 or over varies by municipality in Rondonia, between 7.8
and 20% (in 2013) with Porto Velho accounting for the lowest rate.

Stakeholder engagement issues related to specific topics are described under the stakeholder engagement
criterion findings under each topic. Internal and institutional communications are also included in the scope of
this topic, but relevant aspects of thare also elaborated in topic2/ 3, F4 and $12.

1.2 Detailed Topic Evaluation

1.2.1 Assessment

Analysis against basic good practice
Scoring statement:Communications and consultation requirements and approaches have been identified
through an assessmentqess involving stakeholder mapping, supported by ongoing monitoring.

Stakeholder communications and consultations required were identified durindidBesingprocess; firstly,

from 2005 to 2007, the Madeira Complex Environmental Impact Assessmenidgi#ifjed an initial list of key
stakeholders and community associations within the direct and indirect area of influence of the SAE project in
the social baseline chapter; other stakeholders are referred to in relevant sections of the EIA (e.g. BBHAN, s
topic F13, Cultural Heritage). The preparation of the EIA involved institutional meetings (e.g. with IBAMA) and a
number of public hearings and participation meetings were carried out during-2008 to obtain the
Preliminary LicenceThe EIA commuration and consultation activities involved working with a Non
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Governmental Organisation (NGO) called Centre for Research of Traditional Peoples (CPPT Cunid) which had
extensive knowledge of affected riparian communities and received training on hydropelaszd issues.

The Environmental Management Plan (EMP), contained in the EIA, proposed guidelines for the elaboration of
the social communication and environmental education programme to keep the population well informed about
the project, its impacts ahmeasures adopted targeting rural and urban communities affected by the Madeira
complex, both upstream and downstream. In 2008, Madeira Energia S.A. (MESA) prepared the PBAs which
includes a Programme for Social Communications describing the approachesmtmunications and
consultation with affected communities. CPPT was involved in the update of theesmmomic information

through additional surveys and consultations with the local community and institutions within the project
influence area. One ofhe objectives of the assessment was to identify local leaders and the political and
institutional actors, their demands, expectations and concerns.

The stakeholder mapping is updated as necessary in response to the findings of social experts working with
communities; last update was undertaken in 2013. The mapping includes community associations, NGOs, federal,
regional and local institutions, religious institutions, local and regional media, and indigenous peoples
associations. There are a number of staddelers that are not included in the stakeholder mapping, for example
internal stakeholders, or ESBR, but this is not a significant gap, since there is evidence of communications
processes (see under Management below). SAE and ESBR collaborate in imipteprejects and programmes,

e.g. the downstream communities programme. The mapping includes information on name, representative,
RSAONALIIA2y> RSGlIAfa 2F S@Syida GKSe& LI NIAOALI GSR |yl
relation to the PBs for each stakeholder identified.

The programme considers approaches to ensure that all stakeholders receive information, including local and
regional TV and radio programmes, visits in rural areas, distribution of bulletins, creation of local offices an
provision of transport for those with disabilities or living far from information meeting venues; cultural norms
are also taken into account for indigenous peoples (see tepi).IThe results of the monitoring programmes
F2NJ R2gy aidNBLI Yiitdanosoegd kdnpedsaton dis@iifluence in the needs assessment for, and
approaches to, consultation.

| 2YYdzyAOlF GA2ya NBIdZANBYSyiGa INB 2F0Sy Ay¥FidzsSyOSR o8& ¢
relations department monitors the tal, regional and national media and blogs related to the project and if

required the consortium assess the need to respond to media critics, for example, in relation to strikes and the

recent flood.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, the stakeholder mapping takes broad considerations into account.

The stakeholder mapping takes broad considerations into account, for example indicating the positions and
opinions of stakeholders (positive and neg@@S 0 2 (G KS LINR2SO0GQa | LILINRBF OKX adl ¥
the interrelationships with other stakeholders. The project has engaged with a broad array of stakeholders
AyOf dzZRAY3I GK2&S f 2 Ol-inflBdRce Arga. Rakichlar isBeIha/& tBeir Ovin stakghlleNS O (
dialogue interactions. As an example public health involves regular dialogue with ESBR and the secretary of
health of the state and the municipalities as well as the ministry of health.

The monitoring of media also includemnitoring of issues related to the Jirau project to identify potential risks

that may also affect Santanténio.

¢KS LINRP2SO0G KIFa Ftaz2 RSGOStE2LISR Ly WAYEFEIS NAA]l YIONRE
may influence negatively in thmedia classified as low, medium and high risk; how SAE should respond to each

issue (reactive or proactive); key messages; target audience and the source of information.
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Criteria met: Yes
1.2.2 Management

Analysis against basic good practice

Scoring staément: Communications and consultation plans and processes, including an appropriate grievance
mechanism, are in place to manage communications and engagement with stakeholders; these outline
communication and consultation needs and approaches for vasialegholder groups and topics.

The Social Communication Programme addresses all praffssited communities. Social communication

actions implemented through the programme to ensure that information reaches all stakeholders include: over

160 public meetigs and 94 workshops have been held between 2008 and 2012 with affected communities
covering different topics (e.g. resettlement, cultural heritage, public health etc.); 78 consultation workshops have

been held with institutions e.dCMBiqo FUNAI, municipiies, etc.; presence of communication agents in all

affected communities and resettled communities; maintain updated a database of media news and events;
ONBIFGA2Y YR RA&AUNRAROGdzIAZ2Y 2F YFGSNARFfa F2N) +y WLGAY
upstream communities, including information on employment, and environmental education workshops
(including workshops on citizenship, social life, environment protection, health, violence against women and
children's rights, and activities for young peepl creation of information materials for technicians and
construction workers on community relations; monthly meetings with the environmental programmes
coordinators; create and update a permanent record of trendsetters , leaders and community representat

bimonthly meetings with the communities directly affected and additional meetings when required,;

AYLX SYSy (Gl GA2y 2F | Lzt AO Ay T2N)YIdnd gayicip@inyadtiNtggs, b { LI OS
door to door visits logistical support foresidents; informatiordissemination activities: distribution of the
Y2YGKf&@ LINAYGSR ySgatSGiaSNI a{tyid2 !'yisyArz2 9ySNEHAI Ly
stakeholders; weekly radio programmes (on 2 frequencies) "Santo Antdnio Eheygia ., 2dzZ T YR 62 NJ &

An Institutional Visit Programme was implemented in 2010 and to date more th80 people have visited the

AAGSET LINRAYIFNREE dzyAOBSNEAGASAE J2FSNYYSy(d CargosieA (dzi A 2y
Communicatn division maintains direct contact with journalists and media relations for Rondonia state and

t 2N 2 +£SEK2 YdzyAOALI fAGEY LINA2NRAGAAAY3I GKS NBIAZ2Yy Il
measured using a Quality Index of Media Expesur

The project carried out a public hearing in December 2013 to inform about the expansion of the project; Tetra

Tech was contracted to carry out the presentation of the expansion project during the public meeting. The
project has taken an open and trangpat approach to dialogue with strongly opposed groups, e.g. Movimento

dos Atingidos por Barragens (MAB).

¢CKS LINRP2SOGQa 3INRSOIYyOS YSOKLI yHeeYiumKdr serviéeScBrymuricetiodt S Y Sy (i !
boxes and an online contact form. The toldrumber has registered more tharb@0 enquiries to date. There

are a total of 1778 records of community enquiries raised in the period between July 2008 and December 2013,

of which 308 were received from the Santa Rita resettlement site, followedktiyarana(282); in 89 cases,

staff were unable to get hold of the individual after several attempts, or a reply was not considered relevant, and
therefore the query was considered as closed. Out of the remainiG§9lqueries, 1656 have already been

answered (98.04%), with the longest return period ever used being 228 days. In many cases, however, response

is given on the same day (292 cases). Special attention is given to issues raised by resettled communities, which
are classified in separate databaseg NB &S Gt SYSyid I NBlI ® ¢KS WDt k9ELRYSY
system for receiving demands guarantees the confidentiality of the applicants and registration of queries,
answers and negotiations in accordance with IFC PS and EPs 1 and 6.

Other communications processes include reporting to IBAMA and financing institutions twice a year on the
progress of the communications programme, including the number of queries raised and an analysis of source
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and type of queries. The preparation of the projé Raject Design DocumenPPD) also involved a local and
global consultation process (20@D08) as required by the CDM regulations. The PDD was made publicly
available in February 2012, in both Portuguese and English.

Internal communication process@lude the distribution of media clippings via email to all project employees,
and online portal and daily communications with division coordinators. Coordinators also hold regular meetings
and cascade information through to the rest of employees. Théept@rovided information to the Bolivian
president when he visited Brazil during the floods.

Criteria met: Yes

Analysis against proven best practice

Scoring statement:in addition, communication and consultation plans and processes show a higloflevel
sensitivity to communication and consultation needs and approaches for various stakeholder groups and topics;
and processes are in place to anticipate and respond to emerging risks and opportunities.

Consultation mechanisms included in the communicaigrogramme aim to reach all members of the
community and provide logistical support for transportation if required (including boats and helicopters in some
cases). Groups of vulnerable community members (e.g. elders, people with disabilities, pregnasnt, vamich

illiterate people) receive information through notices on the radio, TV, and local agents visiting the communities.
Examples are included in the Biannual Report to IBAMA. Meetings usually take place in public spaces with enough
capacity (e.g. schd®) and are well attended. Notice of the meetings is given through the mechanisms listed
above (TV, radio, newsletters, local agents, etc.). Communication materials are prepared using easy language
with graphic representations and reach the communitiestbdé evidence indicates that some terms used in
public meetings may have caused initial confusion (e.g. upstream and downstream rather than up and down)
however these issues were clarified at meetings and the communities understood the information ttadsmit
Indigenous communities also understand Portuguese language and meetings were culturally appropriate (see
topic F11, Indigenous Peoples).

Processes are in place to anticipate and respond to emerging risks and opportunities. The communication
channelsRSa ONAGOGSR | 62@0Sx KIFI@®S ASNWSR (G2 ARSydATe adli1SKe
NBALIZYAST FT2N SEI Y LI JIGCiP&ahar Wdry AWizAl SyalQ 502! yNIBONY 21y 63 NR dzy R 6 |
considered and a decision was made to increasentim@ber of groundwatemonitoring wells (see topic19

Reservoir Preparation and Filling).

The Social Communication Programme was designed to avoid or minimise risks of speculation, and circulation of
non-official information. The programme also supporthe&r actions undertaken through other environmental

and social programmes, e.g. booklets and workshops, and involve meetings with programme coordieabérs.

annual reporting on the programme progress and reviews by IBAMA and financing institutions grovid
recommendations for improvement; e.g. improving the response time of the grievance mechanism. Socio
environmental monitoring and media monitoring and proactive publication of articles contribute to anticipate

and respond to risks and clarify certain puld 2 LAy A2y axX Sd3ad GFf22Ra | NB O dza S

Partnerships on communications relations with Porto Velho municipality and Rondénia state work very well and

keep an ongoing channel of communication. The project sponsored the first conference on social
communications carried out in the state of Rond6nia (Conbrascom, 2010). Various stakeholders highlight the
2LSyySaa FyR 3I22R gAfft 2F GKS WbENg Shanhesif cangmdnicdigm OF (A 2
compared to other projects, even stakeholdereahave strong negative opinions about certain aspects of the

project.

Criteria met: Yes
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1.2.3 Stakeholder Engagement

Analysis against basic good practice

Scoring statementThe project implementation stage involves appropriately timed and scoped, andwfien

way, engagement with directly affected stakeholders; engagement is undertaken in good faith; ongoing
processes are in place for stakeholders to raise issues and get feedback.

Key stakeholder consultations were undertaken at appropriate times dutigy licensing process; the
preparation of the PBA, once SAE was awarded with the construction of Santo Antbnio in 2008; the preparation
of PDD; and during the construction phase and expansion licensing process. The Social Communications
Programme describedifferent methods of engagement depending on the purpose of the meeting or activity.
Over 160 public meetings and 94 workshops have been held between 2008 and 2012 with affected communities,
and 78 workshops have been held with governmental institutions.

GCommunity representatives indicated that the project engaged with stakeholders in good faith in a timely and
two-way manner, with relevant information, and they were responsive to issues raised by stakeholders at public
meetings and through the other commigation channels. The grievance mechanisms, described under
Management above, will continue to operate through the entire implementation phase; for example the 10
socicenvironmental monitoring report indicates that 6 meetings were held between July and December 2013 in
NEBflFGA2y G2 @I NAR2dza LINRP2SOG FaLlsSoda AyOftdzRAYy3I NBaSHi
restoration plan for degraded areas (PRABJ actions to prevent rabies.

SAE delivered a public participation meeting with regard to the expansitaciRarandn December 2013, and
additional workshops will follow this year.

Criteria met: Yes

Analysis against proven best practice
Scoring satement: In addition, engagement is inclusive and participatory; negotiations are undertaken in good
faith; and feedback on how issues raised have been taken into consideration has been thorough and timely.

Verbal evidence indicates that engagement wittedtly-affected stakeholders is inclusive and participatory and
engaging with vulnerable groups as described under Management above; this was also encouraged by providing
logistical support to attend meetings. Resettled and affected communities recedrgthgous support and in

many cases negotiations resulted in individual solutions for compensation that satisfied both parties; for example
the layout of the works area was modified because there was a family that was not willing to be relocated outside
their remaining owned land, and land compensation was paid at higher prices than the marketed value. The
programme for the relocation of affected people describes the negotiation process. Stakeholders interviewed
perceived that negotiations were undertakemgood faith, evidenced by a number of institutional agreements
(with IPHAN, universities, FUNAI) and community groupstffess, miners, fisherpeople).

Feedback given in response to queries raised at public meetings or through the grievance mechasisms h
generally been thorough and timely. The longest time required for feedback has been shortened in the last
reporting period, now most queries are addressed withizdldays.

There were a number of court proceedings in relation to the incident at Trlar{gae topic-1LO Resettlement);
negotiations followed the legal process for cash compensation and evidence indicates that compensation was
higher than the value of the properties lost and support was provided to affected families. There is an
outstandingcourt proceeding driven by the community of Vila Franciscana which claims that the groundwater
level on their land has risen since the creation of the reservoir and has caused inundations; studies have been
prepared in response.

Criteria met: Yes
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1.2.4 Conformance / Compliance

Analysis against basic good practice

Scoring statementProcesses and objectives relating to communications and consultation have been and are on
track to be met with no major necompliances or neanonformances, and communicationsated commitments

have been or are on track to be met.

L.!"a! Qad NBIdzZ I 62NE NBIdzZANBYSyGa F2N O2YYdzyAOlI GA2ya
set out in the installation (2008) and operational (2011) licenses in relation to the prepagatiboontinuity of

the Social Communication Programme. Verbal evidence anddh@annualmonitoring reports indicate that

those requirements have been met and there are no4ompliances. IBAMA suggested additional workshops

with conservation institutes.g. ICMBipand they are currently reviewing the information presented to approve

the expansion.

The objective of the PBA programme: to create and maintain open spaces for communication and censensus
building between the project and the concerned comriti@s to enhance citizenship, conservation and
environmental preservation in region, has been met.

The 11" JGP/Exponent report indicates that the project activities are compliant with equator principles 5
(stakeholder engagement) and 6 (grievance mechmasjsand there are no outstanding corrective actions.

{19Q&8 O2N1IER2N}XYXGS a20Alf NBalLRyairoAftAde o/ {wo LRfAOS
community through the compensation programmes and no-tonformances have been identified.

Criteria met: Yes
Analysis against proven best practice
Scoring statementin addition, there are no necompliances or nenonformances
laaSaa2NA RAR y20 FTAYR lye SOARSYyOS 2F y2ynO2yF2N)¥I yC
consultdions.

Criteria met: Yes

1.2.5 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are no significant gaps against basic good practice.

0 significant gaps
Analysis of significant gaps against proven best practice
There are no significant gaps against proven best practice.

0 significant gaps

1.3 Scoring Summary

Communications and consultation requirements for affected stakeholders have been identified and
implemented as set out in the Social Communication Programme and-ewgimnmental compensation
programmes and mechanisms for institutional relations. Anahgitakeholder identification is provided in the

EIA, followed by an update in 2008, and subsequent updates as required, using local information. The stakeholder
mapping and contacts database cover a broad array of stakeholders.
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Communications mechanisrreclude workshops and targefroup consultations, communication materials, and

agents present on site; providing inclusive and participatory engagementvikulking grievance mechanisms

are in place during the construction period (toll free number,makontact form and communication boxes).

9y A 3ISYSyYyid IyR yS320AlGA2ya GKIG KIFI@S 0SSy dzy RSNI I 1 ¢
examples of individuals solutions; even stakeholders with strong negative opinions about aspects of the project

indicated that project staff are always open to talk and listens to them. Communications activities are compliant
GAGK L.!'a! Qa YR 9ljdzr i2NJ t NAYOALX SAaQ NBIljdzANBYSyiao

There are no significant gaps against proven best practice, resulting in a score of 5.

Topic Score: 5

1.4 Relevant Evidence

Interview: 1, 19, 26, 289, 43

Document: 1-5, 22, 2629, 3233, 3637, 39, 43149, 5358, 63, 75, 7779, 123126, 257, 348, 390, 397
395, 398

Photo: 1,2
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2 Governance (I1-2)

This topic addresses corporate aegternal governance considerations for the operating hydropower facility.
The intent is that the owner/operator has sound corporate business structures, policies and practices; addresses
transparency, integrity and accountability issues; can manage eXtgmaernance issues (e.g. institutional
capacity shortfalls, political risks including transboundary issues, public sector corruption risks); and can ensure
compliance.

2.1 Background Information

Santo AntonicEnergia (SAK the 4'-largest energy producer in Brazil aistbwned by both public and private
companieswhich areallleaders in energy generation and transmissibime project is whollpwned by a holding

company, Madeira Energia S.A (MESA). Ownership in MESA is divioleglFamas (39%), Caixa FIP Amazonia
Energia (20%), Odebrecht Energia (18.6%), Andrade Gutierrez (12.4%) and Cemig (10%). Caixa FIP Amazbnia
Energia is an investment fund owned by Odebrecht Energidando de Garantia do Tempo de Ser{l€GTS).

The shagholders have considerable experience in planning, constructing and operating hydropower projects.
Generally the construction consortium, Consércio Construstorto AntdniCCSA), is divided into three main

parts: a civiworks consortium called Consé@$anto AnténicCivil (CSAQnade up of Odebrechieader) and

Andrade GutierreZboth arepart owners of the plant as welljan electremechanical equipment consortium

called Grupo Industrial do Complexo Rio Madeira (GICOM), consisting of Alstom Peteen, @rid, Andritz,

Bardella, Siemens and Voith; and with Odebrecht responsible for elewnhanical installations. The
O2y (NI Oli2NE 26ySNIDRDa Sy3aaySSNAR I yR 02y adz-4 Intggiated NNI y I S
Project ManagementAsa company that has a majority ownership from the private sector, iISABt subjected

to the rules and regulations in place for companies majavitned by the public, but operates under the rules

of the private sector.

Hydropower companies in Brazil operan a strongly regulated environment. Several federal institutions play
significant roles in relation to project governance and operatidNA¢ AgénciaNacional de §uas (National
Water Agency) ANEEI; AgénciaNacional de Energia Elétri¢hlational Electrical Energy AgenciFlUNAIC
Fundac&o Nacional do indio (National Indian Foundation, the authority in charge of contacts with indigenous
communities) IBAMAC Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais RenovaveisidBrazil
Institute of Environment and Renewable Resourcé8HANC Instituto do Patrimdnio Histérico e Artistico
Nacional (Institute of Historic and Artistic Heritag®inisterio Pilico (ThePublic Prosecutor's Officat both

the federal and state levelland ONSq Operador Nacional do Sistema Elétrico (National Electricity System
Operator)

The Corruption Perceptions Indé3PI1)published by Transparency Internationialbased on an analysis of 177

O2dzy i NAS& ' yR G SNNX G2 N &z scale fyfom @ 1o @D >The. BNie PdyériddexdBPR NB 4
from 2011) ranks the likelihood of companies from the 28 largest exporting economies to pay bribes to win
business abroad. Brazil is ranked 14th. @peilks contracting is generally perceived as thesbcorrupt sector.

Where this topic addresses stakeholder engagement, it is in direct relation to issues of governance. Wider issues

2F O02YYdzyAOF A2y FyR Sy3al3asSySyid sAGK |ttt &adl]1SK2f RSN
Consultation. Govelamcerelated issues associated closely with procurement asgessed and scored under

that topic, 8.
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2.2 Detailed Topic Evaluation

2.2.1 Assessment

Analysis against basic good practice

Scoring statement:Processes are in place to identify any ongoing or emerging political and public sector
governance issues, and corporate governance requirements and issues, and to monitor if corporate governance
measures are effective.

The formal responsibility for iderfying and assessing governance issues lies with the President, who shares this
responsibility with the board members. In practice, political, pubdictor and corporate governance issues are
primarily identified in the board meetings that are held in aclamce witha set calendar, approximately-20
meetings per year. Key issues that are reviewed in board meetings, based on meeting preparations by senior
management, & the status of major contracts amahy governancenplications oimportant operationalissues

and issues with the business plan.

Monitoring is mainly carried out through the same mechanisms as described above, with political and public

sector issues managed by the directorates of Legal Affairs, Institutional Relations and CommerciatiiRegula

' TFLEANE® ¢KS YIFIAYy F20dzaSa F2N) GKS O2YLIl yeQa 3I20SNY
responsibility. The other directorates: Financial Administration; Sustainability; and Technical Issues, are also
involved in governance monitoring, e.grélugh frequent and important contacts with the many Government

agencies who hold a stake or an interest in the project. MeetingseesR A NS Ol 2 NRQ f S@St | NB O2y
basis providing additional monitoring and follayp.

The president reportback to the board on the effectiveness of corporate governance.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, there are no significant opportunities for improvement in the assessment of
political and public seéar governance issues and corporate governance requirements and issues.

There are no significant opportunities for improvement to the assessment and monitoring of issues.
Management continuously monitor and evaluate the repercussions of potential caghottifalls in key external

actors and of policies and processes important to the project. Important events with influence on governance
have been the renewal of the concession in 2011 and the granting of the three licences; the Preliminary Licence
(2007),the Installation Licence (2008) and the Operational Licence (2011).

The President normally presents a case of importance to the board (an example is the injunction dealing with
YEYyF3SYSyd 2F Ff22R AYLI OG afor didtlsdoraddkeSolugion I G S LINE & S Odzi 2 1

The dayto-day assessment and monitoring of regulatory requirements and their faljpug done by a special
council. Project risks are mainly of a commercial nature, asanergy sales, contracts etc.

The companyaims to establish amtegrated management systefoy 2016(see topics-B and {4 for more
details), and to certify this system to ISO 9001 and 14001 as well &SD8{®1. This is not a board issue, but
dealt withby managementwith the aid of external consulting expertise.

Criteria met: Yes
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2.2.2 Management

Analysis against basic good practice

Scoring statementProcesses are in place to manage corporate, political and public sector risks, compliance,
social and environmental responsibility, procurement of goods and sergitegance mechanisms, ethical
business practices, and transparency; policies and processes are communicated internally and externally as
appropriate; and independent review mechanisms are utilised to address sustainability issues in cases of project
capacty shortfalls, high sensitivity of particular issues, or the need for enhanced credibility.

The company board consists of 11 members, 2 are independent and the remaining 9 are nominated by the
shareholders3 from Furnas, 2 each from Odebrecht and FIP,aredeach from Cemig and Andrade Gutierrez
Decisions are captured by the secretary of the board meetings and senior management is responsible for
implementation of decisions and action wherever necessary. The board has two standing committees, finance,
and human resource@R)which support the bard with data for decisiomaking. In addition to these, ad hoc
working groups are formed when the need arises, e.g. for an important contract or agreement to be negotiated,
reviewed and concluded:he possibility of starting special permanent sustaititgtaind technical committees is

being discussed, but no decision is yet made at the time of the assessment.

The President has six directors responsible for their respective departments, being: Financial Administration;
Sustainability; Legal Affairs; Instiional Relations; Technical Issues; and Commercial/Regulatory Affairs. The

RSLI NLYSyGa 2F /2YYSNOAFtkwS3dzf F 2N ! FFILANR FYyR [ S
headquartesin SaoPaulo, while the other four departments are divided betwesfioPaulo and the Rondbonia

office in Porto Velho. All six departmental directors are stationeséioPaulo.

As stated above, the company aims to certify its integrated management system to the three main ISO standards
as soon the project is fully operatial. However, all the major owners are chetil in accordance with 1ISO 900

ISO 14001 and OKS18001, indeed Andrade Gutierrez was the first company in Brazil to achieve certification
of an integrated management system for all three standards. The mnare leaders in their field, with long and
successful experience of hydropower development and operation.

{dzadlAylroAtAdGe Aa | OSy famletterndl kehWidhicakiofgnvirdkrSent®, oftwd y & Qa A
and socieeconomic aspects are leadinfK SYSa Ay {! 9Q& YA & protasseshll A2y |\
instrumentsdescribedaboveare comprehensive tools for managing corporate, political and public sector risks,

ensure compliance, manage social and environmental responsibilities and the premtref goods and

services, ethical business practices and transparency. The company operates several different grievance
mechanisms, such as tdtee number, communication boxes and an online contact form and if requested,
anonymity is guaranteedviore details on this are given under other topics, especially in togl¢$-10 and 412.

There are 21 ethiemand managementelated instructions, codes and policies governing company and employee
behaviour. Examples are: the Code of Ethics, which is applywéte board and which every employee has to
sign; the Code of Conduct; the Environmental Policy; Procurement Policy; Communications and Information
Policy; Financial Management Policy; Human Resources Policy.

The companyaccounts areregularly audited. ¥ery 6 months the consultants JGP/Exponent, hired by the
commerciaf SYRSNBEQ 3INRdzL) t SR o6& .Fy02 {IlyillyRSNE FdzRAGA (K
Performance Standard€rnst&Young are used as independent financial auditors; Contrewsduate the

engineering practices and performance (their reports also go to the financing banks); and Mott McDonald audit

the project for insurance companies.

Policiesandregulatory instructiongoverningthe companymust beknown and appliedby all enployees These
policies and instructions are describ@dbrochuresand documentswvhich can be accessedn the intranet
GKNRdzAK | KSIFIRAY3I 2F aGhdzNJ t 2t A0ASaéd ¢KS YAaairzy |y
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Conduct and is developed frothe bottom and up, ensuring the best possible hnyby employees. The
O2YLI yeQa O2NB @l fdzSa NS RSTAYSR lay adadlAylFoArf Al
friendship; efficiency; inspiration; and transparency.

Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, contractors are required to meet or have consistent policies as the developer;
procurement processes include aoirruption measures as well as sustainability and-aatruption criteia
specified in preualification screeningand processes are in place to anticipate and respond to emerging risks
and opportunities.

/| 2y iGN OG2NE | NB NBIjdzA NBR (2 ahdlideRcs requitemdnts ar@idternal@dd mOA Sa 2
contractsh ¢ KS FANBRG GKNBS LRAyGa 2F GKS O2YLIl yeQa aAyail Nz
the PBAs; compliance with the licence conditions of the Santo Anténio project; and compliance with the
requirement of all projectelevant licensing @dies.

The overlap in the scoring statement withtopic &t N2 O dzNB Y $rpdirEmeNtpracesser inafude aldti

corruption measures as well as sustainability and-aatiuption criteria specified in pdpdzl £t A FAOF GA 2y & ON
is assessed and sent under that topic, as it is a procurement criterion. It is, however, important to mention

here that this criterion is the subject of the only significant gap assessed for #pic |

Risks are largely managed through the processes described above under Assessment and Management, basic
good practice. Comprehensive updating of spreadsheets for control of license requirements provides a strong
tool for awareness of emerging risks. The ewsregard the formation of thengineering, procurement and
construction(EP¢consortium as the strongest riskanagementool they could have conceived.

A risk that has been identified, which is related to Rondénia being a lesslevelloped region tha much of

Brazil, is the tendency to transfer development demands from Government to private businesses active in the
region. This risk manifested itself strongly at the beginning of project implementation, but through information
dissemination local andegional residents are now able to understand and appreciate the responsibilities of the
projectbetter even if sme capacity issues still remain ameled to bemanaged as they occur.

Opportunities to improve governance have been taken in a variety of areas, among them: workshops on
procurement are organised twice a year, dealing with the many aspects of contractor management; Adivisa was
hired to study theHRstructure of the companyand to provide advice in preparation for the transfer from
implementation to operation; Hey Management has been contracted to assist on-salacyjure management;

and Towers Watson was hired to build the career structure for the company.

Criteria met:Yes
2.2.3 Stakeholder Engagement

Analysis against basic good practice

Scoring statementThe business interacts with a range of directly affected stakeholders to understand issues of
interest to them; and the business makes significant project reports gubliailable, and publicly reports on
project performance, in some sustainability areas.

As described in detail under Topit,Ithe PBA programme named Social Communications Programme describes
approaches to communication and consultations. Over 300 pubketings and workshops have been held
between 2008 and 2012 with affected communities and various Government institutions.
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The project is very active in local and regional media in the project area, Porto Velho and Rondonia. This strong
focusonthere@dy A& | O2yaOAz2dza RSOA&AAZ2Y AY 2NRSNI G2 oSGdSIH
interests.

Representatives of proje@ffected communities indicated that the project and its staff are responsive to issues

raised by stakeholders and all interviedv&overnment agencies are satisfied with their engagement with SAE.
IBAMAconsidersthe projectto bel a Y2 RSt ¢ LINRP2SO0G FT2NJ KERNRBLR2SESNI RSPS
testament to the level of satisfaction the agency has with the project.

SAE makes sificant reports publicly availablend publicly reports oproject performance see below under
proven best practice for details.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, the business makes significanbject reports publicly available and publicly
reports on project performance in sustainability areas of high interest to its stakeholders.

A main company report is published annually, the most recent version is, so far, for 2012. In 2010, the company
alo published a specigdurpose Sustainability Report. The intent is to produce a new Sustainability Report in
the near future. These reports are available to the public and sent to all the relevant Government agencies
responsible for environmental and othéicensing, as well asdtitutions such as Ministerio Blico and the
Tribunal de Contas de EstadddE). These reports are, in principle, also available on the website of Santo Antdnio
Energia, in a specific folder with licensirgated documents. Howey, the company web site is presently
undergoing reconstruction and will be fully functional later in 2014, when all publicly available communication
material will have the new updated SAE brandifigancial statements are published every 3 months (restew

by PWC) and an audit is published annually. These reports contain all the information that the company can
legally divulge.

{1 9Qa 26y SNHE NB LR2piliclyzvailatigaiual Nbortsatdindidie\Sario Aktdhigroject

in their reporting. Furnas publigs aseparate sustainabilityeport, while the other main owners integrate
sustainability into their main annual corporate repgnighere it plays a strong rold R S 6 NBn@ifkainrmal
NBLR2NI F2NJ HAaMo A& EHWR {/SRY M3 @& 1 /Awd olf Sy daiNR gNUEKLI2 NI A &
Report All of these large business groups also use Global Reporting Initiative (GR&pdoting of their
sustainability performance.

Since SAE went public in late April, 2014, Gs@ide Valores Mobiliarios (CYMhe securitiescommission

have demanding standards for the information that is made available to stakeholders and shareholders. Clear
regulatory requirements for the necessary public information are available and SAE hagl¢oby these
regulations.Information that has to be reported is both regulinancial information, prepared according to
Braziliangenerally accepted accounting practices, and-financial informationwhich may affect a company's
future cashflow.

The reports on PBA management and implementation to IBAMA, filed every 6 months, include every conceivable
sustainabiltyNBEf F § SR FalLlSO0G® ¢KS& NS’ Lzt Al0fte | gFrAatloftS 2y
and other information potentiallypf interest to stakeholders.

Criteria met: Yes
2.2.4 Conformance/Compliance

Analysis against basic good practice
Scoring statementThe project has no significant neompliances.
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Q9EGSNY It AYyiSNOASESSa O2yFANY GKS 2LIAYA2Yy 2F {!9Qa
compliant with their governance obligations.

Criteria met: Yes
Analysis against proven best practice
Scoring statementThe project has no necompliances.
The assessors have not identified any foompliances

Criteria met: Yes
2.2.5 Outcomes

Analysis against basic good practice
Scoring statementThere are no significant unresolved corporate and external governance issues identified.

The project is constantly working on fulfilling its licence and other obligations-vis the public and the
Government. The project has been singled out as a model project by IBAMA for its overall sustainability
management, a statement that necessarily inmarates sustainabilityelated governance performance as well.
Independent external interviewees and several Government regulators confirm that there are no significant
unresolved corporate or external governance issues.

Criteria met: Yes
Analysis against proven best practice
Scoring statementin addition, there are no unresolved corporate and external governance issues identified.
The assessors have not identified amyesolved corporate or external governance issues.

Criteria met: Yes
2.2.6 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are no significant gaps against basic good practice.

0 significant gaps

Analysis of significant gaps against proven best practice
There are no significant ga@gainst proven best practice.

0 significant gaps

2.3 Scoring Summary

Corporate and external governance issues for the company are assessed and managed through the board and its
standing and ad hoc committees supported by the senior managementtwisiixidirectorates. Comprehensive
policies are in place that address transparency, integrity and accountability issues.

The company has a comprehensive and appropriate suite of ethical and management policies and processes in
place that are binding for eptoyees. Independent review mechanisms are employed for a number of issues, e.g.
compliance with Equator Principles and IFC Performance Standards, financial management and engineering
practices and performance. The company reports publicly on operatiotisastainability, and details of PBA
YFEylFr3aSYSyid Aad RAaOf2aSR 2y L.!a! Qa ¢ S-availdbke géhdral { ! 9 Qa
corporate reports and several also publish spepiapose sustainability reports and report to GRI. Contracts
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specfy that contractors have t& 2 f f 2 @olidies anf dodeas well as all licensing requirementeveral
opportunities have been taken, notably in the humasources field.

Communication and information dissemination is mainly carried out in accordaitbethe relevant PBA
programme and focusses strongly on the local and regional context, in order to be responsive to-dffectgd
a0l 1S8SK2f RSNEQ ySSRa FyR O2yOSNyao L.!a! KIa

Amazon region

Rdz6 6 SR

The project is fully compliant and has no identified unresolved corporate or external governance issues.

There are no significargfaps against proven best practice, resulting in a score of 5.

Topic Sco

re: 5

2.4 Relevant Evidence

Interview: 5,7,12,58, 60, 61, G871,
Document: 1¢6,8¢14,16¢21,120¢ 130,133¢ 136,227,231¢ 234,257,299, 30Q 345 374¢ 382
Photo: None
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3 Environmental and Social Issues Management
(1-3)

This topic addresses the plans and processesrfeironmental and social issues management. The intent is that
negative environmental and social impacts associated with the hydropower facility are managed; avoidance,
minimisation, mitigation, compensation and enhancement measures are implemented; airdrenental and

social commitments are fulfilled.

3.1 Background Information

The suite of 2&rogrammes of theProjeto Basico AmbientalPBA); basic environmental projedh Englishg
described below is a seratandardised Brazilian approach to seeiwvironmental management of impacts and
opportunities in Amazonian hydropower projectBhe PBAs are definedpproved and audited bynstituto
Brasileiro do Meio Ambiente e dos Recursos Naturais RenovdBaisIA), the Brazilian National Institute of
Environmentand Renewable Resources. Two additional manageiredated programmes have been added to

GKS LINPOS&aa YR INB y2¢ lfaz2z YIylFr3aSR o6& GKS LINR2SOiGQ:

Where this topic addresses stakeholder engagement, it is in direct relation to the manapehearironmental
and social issues. Wider issues of communication and engagement with all stakeholders are covered under topic
LmtmI / 2YYdzyAOFIGA2ya |yR [/ 2yadf GFraGA2y o

This topicoverlays with most other topi¢dy its very nature as an integrated topic &mvironmental and social
issues management. Where necessary for the description of assessment and management intervention and
examples of interventions made, references will be made to the specific topic covering the respective issue.

3.2 Detailed Topic Eva luation

3.2.1 Assessment

Analysis against basic good practice

Scoring statementEnvironmental and social issues relevant to project implementation and operation have been
identified through an assessment process, including evaluation of associated facilities, scoping of cumulative
impacts, role and capacity of third parties, and irofzaassociated with primary suppliers, using appropriate
expertise; and monitoring is being undertaken during the project implementation stage appropriate to the
identified issues.

In the early 2000ghe project proponentgat that time FURNAS and Odebhg}; held discussionwith IBAMA

on the necessary sustainabilitglated content of an inventory of the Madeira river basin including the mapping

of stakeholders. Terms of reference for the EIA were subsequently developed by IBAMA in 2004, and FURNAS
and Qlebrechtcommissioned the EIA which identified the seeivironmental issues of relevance to project
planning, implementation and operation. It was presented to IBAMA in 2005. Complementary studies were
implemented and reported in 2006.

The key positivempacts as assessed by the EIA welevelopments in the commercial sector; increase in job
offers and incomes; strengthening of social organisations; increased electricity generation; enhanced income of
the public sector; decrease in turbidity in the regeirs; population growth of microrustaceans; decrease in
turbidity downstream. The key negative impacts identified by the EIA were: sedimentation in the reservoir;
changes in the water quality; increased erosion potential of the Madeira river downstédsine power plant;
vegetation removal; disruption of migratory routes of fish; changing in the quality of life of the local communities;
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increased in the number of malaria cases; resettlement; loss of archaeological and cultural heritage; conflicts
between local and migrant population; changes in the fishing activities in the reservoir area; reduced
employment/income of fishermen and miners.

Most of the PBA progmmes include assessmeamdongoingreassessient of issues through the investigations,
monitoring and analyses carried out as an integrated part of most of these programmes.

It is the regulatory responsibility of the project to conduct impact assessments of all associated facilities with
exception of the main transmission line for power evacuafsee below), and whenever necessaticancehad

to be obtained for such facilities. That licensing procedure includes a formal EIA process and definition of
monitoring, mitigation and compensation needs.

The main 500 kV DC transmission line belongantther concessionaire Electrosul and Furnas. They have
performed licensing, including EIA, for this.

The original EIA looked at both the Madeira projects, Jirau and Sarttinio, together. This facilitated an
integrated assessment of the cumulative impacts of both projectise only ones planned for the Madeira
catchment in Brazil. IBAMA have put some licensing requirements in place that concern combined impacts from
the two prgects. Furthermore]BAMA takes the initiative to call seminars on issues of cumulative impacts,
bringing the two projects together for a joint assessment of e.g. fish passage and sediment issues. Other issues
identified as part of the EIA studies, andwjtotential for cumulative impacts, are e.g. mercury and other water
quality aspects For details on monitoring and management of water quality and mergsse topic {17. The
potential impactsonthe communities living along the rivdownstreamfrom the projectwere initially managed

by SABnNly.After areviewconducted byBAMA it was determined that there was a need for sharingseheosts

and responsibilitiebetween the two plantsSAE and ESBRed the same companyo implement this work
IBAMAhas defined individuaksponsibilitiefor each project, and thegddress these separatelyith the aim of
improvingthe quality of lifefor the affected communitiedy generating income through sustainable use of
natural resources.

The two Madeira projds are the firsthydropower project€o be implemented in the Amazon for a long time.

The approach with reverse auction of the concessigee topic6 for detailsyas a completely new approach to

project development also brought a new approach to thenagement of soci@nvironmental aspects of the

project (see below under Management). This necessitated improved capacity at IBAMA which was restructured

in order to deal with these new challengé&efore the Installation Liceronvas granted in 2008, thergere in

depth discussions with affected municipalities and state authorities, such that all possible impacts were
understood and addressed in management plans and interventions. At the end of this process, memoranda of
understanding (MoUs), were signed2nNRSNJ 42 RSTAYyS (KS LINRP2SOiQa NBalLRy
authorities and other norproject actors.

Impacts from primary suppliemsere not assessed in the EIA. They mainly dealt with through the certification

of equipment suppliersrad by the project transferring all of its standards to contractors performing work for the
project through contract contentli€ensing requiremenis Other major primary suppliers, such as quarries, are
internal to the project and as such satisfactoritgluded in the assessment and management provided by the
PBA structure.

The expertise used in the EIA work, and for many of the ongoing PBAS, consists of leading researchers and experts

in their field in Brazil. IBAMA consider the assessment and morgttribe of good scientific and methodological

jdzt t AGe@d ¢KS al RSANI} LINRP2SOGa INB aY2RSt LINRP2SOGas 1
FOly2¢f SRAISR St SYSyid 2F GFANREG LINPDARSNE &d8yRNBYS Ay
necessary for some aspects of the studies, just to make sure that they are not to@RMA carry out most of

GKSAN) adzLISNIA&A2Y (GKNRdAzZZAK G(G(KS AadaadzZ yOS 2F GSOKyAOl
carry out field inspects and durirgpecial crises (such as the recent flood) they carry out special visits and issue
FLILINBLINRFGS FTRRAGAZ2Y I NHzZ Ay3aed L.!a! Ffaz2 HasddS RANBC
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management systenfsee below under Managementeveral othe PBAs are pure monitoring programmes

and are the ones identified by the regulator in order to ascertain successful implementation of avoidance,
mitigation or compensatiorihe project reports on PBA implementation and progress to IBAMA. In the baginni

of project implementation these reports were issued every 3 months, but now the frequency has been reduced
to every 6 months. Thesuch report in accordance with the Operatiohadenceg2011) was filed by the project

in October of 2013. IBAMA is pently working on their response and technical opinions on that report. IBAMA
has responded positively to thé3eport, and verbal evidence from IBAMA staff indicates that the project is
considered fully compliant.

Some additional monitoring is also pided by various other Government agencies on e.g. issues relating to

HS&E and the use of the water resource. The business banks involved in project funding monitors compliance

with Equator Principles through their audit consultants JGP/Exponent. Thisrky feussed on constructien

site monitoring (see also topielB for all issues relating to constructidmpact monitoring of waste, noise and

air quality). FUNAI the Government authority in charge of contacts with indigenous commuijtiééCRA
(resetiement), Ministry of Health, Ministry of Works, Rond6nia state authorities on land and fiscal management,

FYR &S@SNIf 20KSNEBE |faz2 Y2yAd2N) aLlsSota 2F GKS LINRa!
monitor some or several aspects of theojact. The state of Rondénia has a court which follows the project
specifically regarding social investmegitstema de Protecao da AmazorRAM), monitors issues relevant to

the reservoir and climate.

Transboundary impacts of the project are limitednt@inly that of fish migration, for which IBAMA puts joint
responsibility on the two Madeira projects, as any fish trying to migrate to spawning areas in the Andean foothills
would have to pass both dams.

A hydrological trend analysis was undertaken ag pathe feasibility studies. It showed a weak negative but
non-significant longterm trend in the average discharge of the Madeira river at the project site.

¢KS Y2ad NBOSydG Lt/ /7 NBLRNI AYyRAOF(GSa fcathindnSove2 NJ y2 O
the concession period of th8anto Antbnioproject. However, a welllescribed effect of the climate change

predicted for the next half century is that of an increased variability in the hydrological regime. The extreme

flood experienced diing the past rainy season is a strong reminder of what this might efaipresa de

Pesquisa Energética (EPE) conducts research at national level on climate change and specifically on greenhouse

gas (GHG) emissions from reservoirs. There is also amimesterial working group onlimatechange impacts

on and of hydropower projectst national level.

Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, monitoring of environmental and social issues during project implementation
takes into account interelationships amongst issues, and both risks and opportunities that become evident
during implementation.

JGP/Exponent, the consortum hirede G KS odzaiySaa olyla of SR o6& .lFyo02 {I
compliance with the Equator Principles, as one of its first major suggestions to the project management team,
focussed on the issue of inteelationships. It was pointed out thétere are important intesrelationships both

between the technical aspects of the project and the PBA management as well as between the various, often
closely related, different PBAs. The PBA management team was significantly strengthened as a resglijamnd

meetings are conducted with participation from both the technical and the PBA teamsyékionships are

discussed, and solutions agreed upon-dgdination of the various external experts and companies that are
contracted to implement many othe PBAs is also discussed in these meetings, further facilitating regular
monitoring and vigilance on intaelationships. This work is further facilitated by the continued development of
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the GlSbased EMS, which joins together into one data base alirtffl@mation on the various programmes.
Many of the PBA programme have a section at the end defining itsrial@iionship to other PBAs.

There is a matrix kept which focusses on the need for folipvof the various programmes, but also of inter
relationghips in need of attention. One example of such an issue is where the results of the mercury studies
conducted under théHydro-bio-geochemical Monitoring Programme are used in the outreach work on health,
resulting in e.g. leaflets on a varied diet in ortieiascertain that people do not eat too much fish.

CSAC, the civil contractor (see topi,l carry out monthly checks on the conformance of their contractors and
assess their performance on a broad scope of issues, among these occupational healthvismiresntal
managementidentifying any emerging risks and opportunities in the process

LI NI FNRY GKS L.!'a!Qa t.! Y2yAlG2NAy3dIs (GKS LINR2SOG |
number of statelevel organisations and authorities. An inmant example of this is th8ecretaria do Patriménio

da UnidqSPU), a part of the planning ministry, responsible for land use issues. SPU supervises the pwoject in

ways, through inspection visits (both planned and surprise visits) and by remote sensing for larger and/or remote

areas. Reporten important issues are seiit2 G KS FTSRSNIf D2@SNYyYSyd /2y iNRft €
made public if any populatiois affected. If there is any decision or action taken by the project that affects a

private person oa.community (such as resettlement) SPU have to publisha &8 2 OA I f Ay G SNBad adl

The above mentioned processes provide regular and strong toofthdoidentification of emerging risks and
opportunities.

Criteria met: Yes
3.2.2 Management

Analysis against basic good practice

Scoring statementProcesses are in place to ensure management of identified environmental and social issues
utilising appropriate expertise (internal and external), and to meet any environmental and social commitments,
relevant to the project implementation stage; planseain place for the operation stage for ongoing
environmental and social issues management; and the environmental and social impact assessment and key
associated management plans are publicly disclosed.

Thesustainabilitteam is formed to manage the PBAdich have been defined by IBAMA to address mitigation
and management of all identified negative impacts and successfully implement opportunities for enhancements
to pre-existing socieenvironmental conditions. Many primary implementers are external egpend
companies, but thén-house teanprovideoverall management (see also above under Assessment regarding the
management of interelationships). Weekly coordination meetings are held for critical issues such as fauna and
flora. General PBA managemaneetings are held monthly.

Key among the PBAs in relation to overall management of environmental and social issues are the PBAs entitled
Envronmental Management Programme&nvironmental Programme for the Project Constructjsee topic 4

18) and theEnvionmental Compensation ProgrammeheEnvronmental Management Programnveas set up

as a Gl®ased system developed for IBAMA by a company called Novaterra. This system has been developed
further by Santo Anténigroject staff in ceoperation with Novaterran order to tailor it to the needs of the PBA
management team. The improved system allows for data loading-maikusing a standardised spreadsheet

and the system automatically controls the data for both quality and consistency. The system is cdpable o
accepting multiple file formats, further improving the likelihood that it gets successfully used by all involved staff.
L.!a! KFra FdAZft F00Saa G2 (GKS aeaitsSyQa 2dzillzia odzi I NE
PBA programme mentionaabove, that for the environmental management of the constructiite, is managed

by the sustainability tears of the construction consortiumConsércio ConstrutoBanto Antdnio (CCHAThey

KIS GKSANI 26y RSRAOFIGSR aGFFF F2NJ OKAA 62N] 6KAOK NJ
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responsible for the implementation of this PBA. The performance of this PBA is mainly dealt with under topic |
18, Waste, Noise and Air @lity. The project exchanges information with the upstrelmrated Jirau project on

a regular basis. Some issues are clearly of joint interest (e.g. fish migration, sediment transport), and the two
projects also meet formally in workshops under the auspizelBAMA, see above under Assessment.

Wherever capacity has been lacking, especially at municipal level, the project has tried to address this. One
example is the lack of geeferencing system for the town of Porto Velho, creating problems for the
devebpment of new roads and replacement of inundated or damaged ones. The project hired experts to support
the municipality which also led to a transfer of skills and technology. Another example is the health sector (see
topic F14 for details), where the preft provided training for publisector employees, in order for them to be

able to handle the increased population and pressure on servicesp&ation with state institutions have
generally been successful. The project has been responsible for hisiagakthird-party implementing actors

but with the appropriate government agency as the contracting party. Monthly meetings followed up progress.
One regrettable effect of limited resources concerns a project originally defined for urban traffic issigs, wh
has not been properly followed up.

A total ofR$1.9billion has beerspent onsustainabilityrelated investments, out of which RF3million on the

PBAs, R$ 65million on resettlement, R$319 million on social compensation, R307 million on socic
environmental investments for the expansion project, and/@$illion on direct environmental compensation

(0.5% of the investment at the time of the auction of the development rights). The benefits generated by this are
discussed in detail under topie7) Project BenefitsThere ist f 82 | & LISOAIRA B2 ©d td BRNIGE
issues) of R$0 million, provided by BNDES, the Brazilian development bank. This is dealt with undei7topic |

The project spends RE2 million per year on management of tremcicenvironmental aspects, around 85% of

this goes to salaries.

During the operational phase, soe@mvironmental management will operate more or less with the same system,
but with significantly fewer people. The dovsizing of staff was originglexpected to have happened by the

time of this assessmenbut this has been delayed due to the needs created by the extension project. There is
an action plan for the transfer to operation. This plan is a requirement according to the Equator Principles and
monitored by JGP/Exponent.

The EIA was first publicly disclosed as part of the regulatory public hearing. All documentation relating to the
LINE 2SO0 Qa FlidehcEMB YRWYNB Sy i KISNE Lldzof AOft & | @FAtlFotS 2y L

A Project Design Docume(®DD) was produced in order to register the project for certification of emissions
reductions according to the Clean Development Mechanism (CDM). A validation report was produced by a US
based company called Perry Johnson Registrars Carbon EmissionesSeriie project was validated for
5146403tonnes of C@eq. per year in the original projegtthe figure for the project including extension is not

8S3G OFrftOdg I 6SRY GKAa gAft 0SS R2yS G | f hdasodated 6 S { !
with the recent significant fall of the market price of credits, presently on hold.

Criteria met: Yes

Analysis against proven best practice

Scoring statement:In addition, processes are in place to anticipate and respond to emerging risks and
opportunities; and plans and processes are embedded within an internationally recognised environmental
management system which is third party verified, such as ISO 14001.

The project risk matrix is regularly reviewed, providing a formal process for risk identification and classification.
For the extension project, the vegetatiahearing will be managed by the technical department, while the
environmental aspects are maned) by the sustainability department. They have done a joint risk assessment
for this activity.
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The project has two levels for capturing opportunities: In the yearly plan for eagtioyee the individual sets
her/his goals for the programme that she/he iisvolved in. This includes the definition of improvement
opportunities to be seized and implemented during the plan year. On a more-&ortbasis the regular PBA
team meetings and also the meetings of the intelationships group identifies opportumits for improved
managementA number of other mechanisms for identifying risks and capturing opportunities are described
under their respective topicand will not be repeated here

Each contractor has their own management system and all the main memh@@&S#re certified in accordance

with ISO9001, ISO 14001 and OHS 1800feSanto Antonigroject itself is not certified in accordance with ISO
systems yet buti K S  LINE 2véhiohii<edso EBA fiumber 1, is regularly audited by a third party against IFC
PS 1. Awith most hydropower projects around the worbgrtificationis not doneduringthe construction stage

but when moving into operations. In the operational ste&®®E [an to seelcertification (with DNV as advisors

on implementation) in accordance withO®001, ISO 14001 and OHS 18001

Criteria met: Yes
3.2.3 Stakeholder Engagement

Analysis against basic good practice
Scoring statementOngoing processes are in place for stakeholders to raise issues and get feedback.

This is covered in detail under Topit dnd for the respective issues under a number of other topics such as |

10, H11, 13 and 114. Key ongoing processes in place $takeholders to raise issues and get feedback are:
information dissemination, both in the way of general information, but also tailored information to e.g.
downstream communities; regular meetings with the direaffected population groups; production dn
dissemination of a monthly newsletter; public hearings whenever major changes are being made; consultation
g2N)] aK2LJa ¢6AGK 3A20SNYYSyid SyGAdGAaASas bDhax SELISNI | ROA
in 2010, and which has resulted in mdhen 6 000 people visiting the project; a grievance mechanism using

three different contact modesa toll free number service, communication boxes and an online contact form.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, feedback on how issues raised have been taken into consideration has been
thorough and timely.

This is covered in detail under Topit. IFeedback on issues raised, either through public meetings, intdeor
door visits,the grievancemechanisms, etc., have generally had a short response time, and are considered by
stakeholders to be thorough and timely.

Regulators, such as e.g. IBAMA, also commend the project on thorough and timely responses.

Criteria met: Yes
3.2.4 Conformance/Compliance

Analysis against basic good practice

Scoring statementProcesses and objectives in the environmental and social management plans have been and
are on track to be met with no major n@ompliances or nenonformances, and environmih and social
commitments have been or are on track to be met.

¢CKS LINR2SO0Qa LINE OS zavBoamehtgl Randgenft &ré haéii$ éodifed/in thePBAls And
the various additional voluntary programmes the project has committed itself te.li¢&nces for the project

are: the PreliminaryLicence granted by IBAMA in July, 2007: the Installatiocence granted in September,
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2008; and the Operationdlicencegranted in September, 2011. These internalise the PBAs (and other demands)
aslicene requirements.

JGP/Exponent, in their most recent report dat@dtober, 2013, state that the project is in general compliance
with both the Equator Principles and Brazilian legislation.

IBAMA considers the project fully compliant.

The external auditorsniresponse to minor deviations, have asked for improvement to semidronmental
management practices, especially on the analytical side of management. The early message was not just to
gather information but to learn from the information gathered. Onefstowards responding to this was the
establishment of the interfacenanagement meetings. Major improvements have also been made in the follow

up of workrelated acciders (see topic-12 for details).

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, there are no neoompliances or nenonformances.

The assessment has not identified any present-aompliances or noitonformances and IBAMA, JGP/Exponent
and several Government authorities, e.g. ANA and ANEHiy, et the project is in full compliance.

Criteria met: Yes

3.2.5 Outcomes

Analysis against basic good practice
Scoring statement:Negative environmental and social impacts of the project are avoided, minimised and
mitigated with no significant gaps.

Negative soci@environmental impacts have generally been avoided, mitigated or compensated with no
significant gaps as evidenced in the detailed assessments conducted under several topics in this study. The
delivery of development contributions has alscelbesuccessful in many casBAMA, in its document analysing

GKS LINRP2SO0Qa AYLXSYSyidlraAaz2zy 2F GKS t . ILidencain/2011INS LI NI 0
(documentParecer No 26/201% COHID/CGENE/DILIC/IBAM®MmMended theSanto Antonigproject on its

good performance and approach in its work on the PBAgs fact has also been highlighted in an International

Finance Corporation (IFC) review of projects in which Odebrecht is involved.

Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, negative environmental and social impacts are avoided, minimised, mitigated
and compensated with no identified gaps; and enhancements tpmmject environmental or social conditions

or contributions to addressirigsues beyond those impacts caused by the project are achieved or are on track to
be achieved.

Negative impacts have generally been avoided, mitigated or compensated with no identified gaps as elaborated
above under basic good practice.

Malaria risk was wg high before the start of implementation of the Madeira projects, according to the Ministry

of Health. The risk went from high through average and is now trending towards low, see-idpiorldetails.

The project has also doubled the number of bedshim local hospitals. Further improvements to geoject

conditions include an urban transport plan including safety camerasfidining equipment provided to the

Ydzy AOA LI f AGeQa OAGAfT RSFSyOS a ¢Sttt manta@digkdeigRSNI 6t S
vehicles, boats). The project is also trying to work against slum formation in Porto Velho. The amount of jobs
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have clearly increased in the municipality and state, and even if much of this contribution is obviously of a
temporary natue, the added value provided by e.g. the Acreditar and Acreditar Junior programmes (see also
topics +7 and #12) for enhancement to the competence level of local and regional residents will have a lasting
positive development impact. The sustainably insezhincome of Government; local, state and some federal;
through the various taxes paid by the project (see topiddr details) will improve their ability to address social
needs in society.

Criteria met: Yes
3.2.6 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are no significant gaps against basic good practice.

0 significant gaps

Analysis of significant gaps against proven best practice
There are no significant gaps against proven best practice

0 significant gaps

3.3 Scoring Summary

TheSanto Antonid JNE 2 S O-émitonmeaDidsdes have been assessed, first in the joint EIA for the Madeira
projects (2005and later in complementary studies finalised in 2006. Ongoing assessment afiegssues is
carried out as part of many of the PBA programmes which make up the main reguieémgerequirement
stipulated by IBAMA, the regulator.

The project regularly reports to IBAMA on its Operatiohgence(issues in 2011) conditions andetiPBA

programmes. A variety of management procedures and processes ensure early identification of emerging risks

and opportunities. There are two key PBA programmes relating to overall management eéseicanmental

aspects: the Environmental Managementfrogramme and Environmental Programme for the Project
Constuction. The members of the construction consortiare all certified in accordance with 1ISO 9001 and

14011 as wellas OASMy namME YR GKS LINR2SO0 Q& YI yl 3Soredtyias aeaisS)
entered into operation. Key sustainabilitglated documents are publicly disclosed.

Processes are in place for stakeholders to raise issues and the feedback provided by the project is generally
considered thorough and timely by both projeaffected communities and regulators.

The project is compliant and has no active fommformances.

Negative impacts from the project are successfully avoided, minimised, mitigated or compensated and the
project has contributed to enhance the ppgoject socieenvironmental conditions in the area in a variety of
ways, notably by contributing to a significant decrease in malaria incidence in the reggirong growth of the
regional economy and strong capacity development of workers and young people throudtcrbditar and
Acreditar Junior programmes

There are no significant gaps against proven best practice, resulting in a score of 5.

Topic Score: 5

3.4 Relevant Evidence

Interview: 7,13, 22, 34, 39, 58, 60, 68, 69, 71,
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Document:

1¢22,60-62,132,139,140,213,257, 285 286, 301g 303, 345 348, 374¢ 384

Photo:

3-6
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4 Integrated Project Management (1-4)

¢KAa (2LIAO FRRNBaasSa (GKS RS@St2LISNnRa OF LI OAGe G2 022
account projecttonstruction and future operation activities at all projedfected areas. The intent is that the

project meets milestones across all components, delays in any component can be managed, and one component

does not progress at the expense of another.

4.1 Background Information

Organisation of the implementation of the esite construction of the Santéntdnio project is under the
NBalLlRyairoAftAade 2F {Iyid2 !'yisyAaz2 9YySNHAIF 6{! 90 6A0K
the project designs ahsupervising onsite construction. The osite construction is being carried out by an
engineering, procurement and construction (EPC) contractor (Consorcio ConstrutoABsdTiam, CCSA), under

a lumpsum turnkey contract to SAE.

CCSA consists of thremain parts: a civilvorks consortium called Consoércio SaAmténio Civil (CSAQhade up

of Odebrecht(leader) and Andrade Gutierrean electremechanical equipment consortium called Grupo

Industrial do Complexo Rio Madeira (GICOM), consisting of Alsimglritz Hydro, Areva Transmission and
Distribution, Bardella, Siemens and Voith Hydro; and Odebrecht, responsible for efemtt@mnical installations.

Intertechne (with assistancefroCE A & [/ / {! Q& 9y 3AAYSSNE gA(KlaN@the2yaAor
RSGFIAf SR RSaAdy 2F (GKS LINB2S0OiGQa OAQGAtxZ St SOGNROFTE Iy
As part of the Concession Agreement awarded to SAE, the project includes twecsitigite500 kV transmission

lines, approximately 5 km in length and relatedugament to link it with the substation in Porto Velho ineth

state of Rondonia. In turn thatubstation is linked with the Araraquafasubstation in the state dddoPauo

(and thereby the major load centres in Sowgast Brazil) through the recently conssioned 600 kV DC3B5

km transmission link (the longest DC line in the world). The 600 kV transmission link between the states of
Rondnia andSaoPauo is not part of this assessment.

Project construction began in September 2008, following grantinghef Installation License by IBAMA.
Subsequent to the issuance of the Operation License by IBAMA in September 2011, the first units were
commissioned in March 2012, nine months ahead of the schedule set out in the Concession Agreement. As of
April 2014, 26inits have been commissioned and a furtBemits are scheduled to be commissioned by August
2014. The last of the 50 units is scheduled to be commissioned in November 2016

As of December, 2013, civil works was 87% complete, eleotahanical installan 69% complete, 83% of
equipment had been supplied, and 88% of auxiliary systems supplied.

Thus as of May 2014, the statusprbject developmentencompassesroject preparation (including obtaining
final regulatory approval) for generation units-88; project implementation (including the commnimsing of
generation units 2732 by Augist 2014 and generation units &) by November 2016andproject operatian of
the 26 generation units already commissioned.

This topic focuses on the management processes for project delivemer@anceof the projectis addressed
under topic 42, whilstmanagment ofi KS LINE 2SO0l Q& Sy @A NRaddreSs¢dintlet topicy R & 2 OA |
3.
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4.2 Detailed Topic Evaluation

4.2.1 Assessment

Analysis against basic good practice

Scoring statement:Monitoring of project progress, milestones, budget and interface issues, and of the
effectiveness of management of implementation stage plans including construction management, is being
undertaken on a regular basis during project implementation.

The franework for effective integrated project management of the project was put in place prior to the reverse
auction in December 2007. The leading shareholders of SAE, a gpepiase company, are Furnas, a subsidiary

of Electrobras, and Odebrecht, both of iwh have extensive experience in hydropower development. In
addition, Furnas and Odebrecht hgdeviouslycollaborated in managing the feasibility study of the entire
Madeira complex (SantAnténioand the upstreardocated Jirau project). Odebrecht and Ras also took the

lead in mobilising and agreeing on a draft EPC with CCSA, which both parties signed on December 10, 2007, the
date on which SAE won the reverse auction. Further details on these arrangements is provided if.topic |

Monitoring of all othe above is being undertaken on a regular basis through: monthly reporting to ANEEL, which
covers the updated project schedule (including the status of implementation of civil works and installation of the

LX FyGQa 3ISYSNI A2y dehtallicansiay, aid<it status lofcatmnerdaF opeBayidd bf Y Y
generation unitquarterly reporting to BNDES, which sends engineering and-sagiconmental consultants to

the site to monitor and report on project progress, including contract and fimhmoanagement; the EPC
contractoQ detailed monthly reports to SAE, focusing on a comparison of the completed work compared with

the contractual commitments at the reporting dathe percentage of work completed in each activity in the

previous month,aR G KS G201t | OOdzydz F 1 SR LISNOSy il DSnondalyd G2 §KSE
reports onproject progres§ CdzNJ | &3 { K SQ dmdthlySdpdnta to SAEDA pfdelt Woogress; and
{1904 hLISNIiA2ya | yR@MMShE seposts@Sprded bilerbtibnyisSuési

In addition, there is a monthly cycle of meetings within SAE resulting in the monthly report, updates to the master

LX Yy yR G2 GKS ¢2N)] ONBI1R2g6y aiGNH2Gdz2NBzZ | ViR Y2y (K€
teams for coordination of the PBA implementation with construction activities. Internal project procedures flag
interface issues and the steps needed to resolve them.

Criteria met: Yes

Analysis against proven best practice
Scoring statement:In addition, monitoring of the overall project implementation takes into account 4inter
relationships amongst issues, and both risks and opportunities that become evident during implementation.

The project has established an Interface Team to monitor and mainggreNB £ | G A2y AKA LA | Y2y 3 A
management system includes processes of flagging, communicating and instigating early resolution of potential
interface issues between manufacturing, delivery, installation and commissioning of eteettwanical

e dzZA LIYSYy i ® C2NJ SEF YLIX S ljdz t AGé LINRofSYa Ay GdNDPAYS L
and followed up and reported on from the factory. In relation to addressing risks and opportunities, Furnas flags

these types of issues in its momghreporting asdoes{ ! 9 Q&4 hga S5SLI NIYSyd Fory Ada Y
example,m their respective reports of March 2014, Furnas flagged the need for prompt resolution of a potential

issue related to the planning/implementation of the 230 kV transmis$iimnthat would be used to evacuat

power for units 4550, whilethe O&M Departmentidentified the need to coordinate repair work on one of the

turbines with the schedule to reactivate the commissioned turbines after their shutdown due to the recert flood

on the Madeira river.

Criteria met: Yes
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4.2.2 Management

Analysis against basic good practice

Scoring statementAn integrated project management plan and processes are in place that take into account all
project components and activities with no signifitgaps; and a construction management plan is in place that
describes processes that contractors and others are required to follow to manage construction related activities
and risks.

An overall project management plan is set out in the Concession Agréeimcluding engineering and so€io
environmental milestoneslo avoid interface issues, target dates for social and environmental requirements are
set out in the IBAMA license requirements, as codified in the PBAs (See3dpic |

The EPC contract is glgned toensure that the engineering milestones of the Concession Agreeaiiey
relate to onsite activitiesare achieved. A major component of the contract is ensuring the design and
implementation of management systems to coordinate the major pitageenponents This includesivil works

and the sourcing, delivery, installation and commissioning of its eles&chanical systemsndan appropriate
construction management plan. An annex of the contract sets out a basic schedule, including deadlines a
milestones for the commissioning of the electrechanical units. Another annex sets out detailed guidelines for
a qualitycontrol programme, includinglocumentation control; quality control in engineering; civil works; and
assembly and installation oélectromechanical equipment; electrmechanical equipment and systems;
interface managementandprogramme coordination.

Functioning of CCSA is governed by an agreertiattis signed by altonsortiummembers The agreement
includesits administration,handling of claims, defaults and penalties and dispute resolution amongst its
members. An administrative committee, consisting of three members from CSAC and three members from
GICOM, is responsible for the management of CCSA. The committee is resgonsibeoving the policies and
guidelines of the consortium, as well as any changes in its contract with SAE.

The Concession Agreement and the EPC contract have incentives to meet the milestones set out in the
Concession Agreement as well as penaltiegdfdays in the commissioning of the project. In addition, the EPC
contract has incentivefr plant commissioning ahead of schedule.

SAE and CCSA ensure integrated project management through a matrix of responsibilities and a continuously
updated work bre&down structure, supported by the use of PRIMAVERA software. They use CITADON software,
a secure online environment, which enables the multiple organisations involved in project implementation to
share and collaborate on documents and participate in bissngrocesses, including meetings, regardless of
location or time zone.

The project team and key collaborators have access to the Odebrecht CITADON System, including its Instruction
Manual, whichprovides the information needed by potential users on howse thesystem, including its use

for business processes. Tiranual has comprehensive rules for document management within the workspace
(including defining who has access to what)d the format of documentation that can be handled by CITADON

can rangdrom computer aided design (CAD) drawings to documents issued under the Microsoft Platform (Word,
EXCEL, POWERPOINT etc.). The minutes of all project coordination meetings are posted on CITADON.

All members of the EPC consortium are ISO S@0ified.

Inrelation to managing constructierelated activities and risks, the EPC contract has two detailed annexes that
specify the processes that need to be followed by the consortium affecting the environment as well as
occupational health and safety issuesrétation to managing construction related activities and risks affecting
the environment, the EPC contract mandates the implementation of programmes of treatment and recuperation
of degraded aregghe treatment and control of liquid effluentsand the mamagement and disposal of solid
wastes as part of one of the PBAs (see top&amd $18).
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Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, the plan identifies a range of potential interface issues and setseagunes to
manage interface and delay issues without impinging on overall project timetables and budgets; processes are in
place to anticipate and respond to emerging risks and opportunities; and construction management plans ensure
that land disturbance rad waste generation activities will be managed so that later rehabilitation activities can

be undertaken efficiently and effectively.

Through the use of PRIMAVERA software, the master plan identifies a range of potential interface issues. These
includethat the coordination othe scheduling of ossite civil works and the installation and assembly of electro
mechanical equipment. PRIMAVERA software is also particularly effective in identifying the critical remaining
work on specific activities and thus enigg management to focus its efforts to keep the project on schedule.

The Interface Team manages interface issues related to civil works construction and assembly/installation of
electro-mechanical equipmentThey manage interfaces within the matrix ofsponsibilities, following up with
inter-mediation, and conflict resolution. An example of the work of the Interface Team was to facilitate an
expedited resolution to a turbine problem, whichledtoa @@ Yy F 2 NX¥ I y OS NBLR2 NI o6& (GKS hg
neSaaAldlr SR F2tt2¢ dzlJ gAGK | ydzYoSNI 2F | OG2NAR G6AGKAY
with the manufacturer. The team also facilitates coordination of turbine testing and commissioviiitdp may

involve many companiesndcan be chadinging in periods of high sediment load in the Madeira riveen

diving inspections may be needed. Reporting on-nonformance issues is available on CITADON.

The project is developing an Integrated Management System (SGI) for the operational phagptarentb
benchmark it against best practice and exceed the norms of Furnas, the benchmark organisation feplpatver
operation in Brazil. DNV GL is advising the project on the design of the SGI. By definition, the SGI will minimise
interface issues in pht operation.

Processes in place to anticipate and respond to emerging risks and opportunities revolve around scheduled
meetings relating to fabrication/testing (quarterly), construction (monthly) and commissioning (monthly).
Particularly important is thé’roject Coordination (Monthly) Meeting which includes representatives of the
hgySNDRa 9y 3IAYSSNI 6{!9k9t 0> (KS 2gySNR hga (G4SIFY FyR N
their EngineetCCSA/EC). Prior to the meeting, regular reports are circllateelation to important aspects of

project planning, implementation and operation. This meeigarticularly effective in flagging emerging risks

and opportunities and identifying appropriate follewp steps.

Consistent with the EPC contract, thésea unified policy on quality management. It is managed in four groups

relating to electremechanical equipment: manufacturing inspection; delivery of equipment; assembly and
installation; and plant operation. Every six months, a critical analysis igtakda to identify lessons learned

and improvements for quality management. It bears noting that quality management in the Batiaio
LINP2SO0 Aa o0l aSR -ddghecklKGSi £020/tBYLIGL 32 Fo KOALAK yAa 2y S 2F (K
managementln addition, he use of insurance to manage risk, is described unfer |

N

Interface issues are comprehensively anticipated, anterging risks avoided and minimised. To assure the
timely supply of cement to the project (as well as to the Jirau project), a cement factory was built at Porto Velho.
Another example of an opportunity realised as a result of the project, together withipsream Jirau project,

was the initiative ofAlstom and Bardella to creatadustria MetalUrgica e Mecanica da Amazénia Ltda (IMMA)

a PorteVelho based companyhich is responsible for supplying hyelmechanical equipment to both projects.

Inrelation to constructionmanagement plansCSA haviacilitated later rehabilitation througlhe locating of

camps and works in areas that were already degradew through appropriate topsoil management. In
addition, SAE and the EPC contractor have agreed uhdecdnstruction management plan to put in place a
recovery programme in the degraded areas, once the project is completed. This will include the dismantling and
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removal of temporary structures. Details of land reclamation efforts in accordance wittErtkieonmental
Programme for the Project Constructioan be found in topic18.

Criteria met: Yes
4.2.3 Conformance / Compliance

Analysis against basic good practice
Scoring statementProcesses and objectives in the integrated project management plan and theucbos
management plan have been and are on track to be met with no majecompliances or nenonformances.

The project is in full conformance with its project master plan and its construction management plan with no

major honcompliances. A focus @voiding problems that typically arise in the implementation of hydropower
LINP2SOia KF-a oSSy |y AYLERNIFYG LIFNG 2F {!19Q& &GN} GS3
above, the specially constituted Interface Team has focused on interfmees relating to the timely
O2YYAadaaAizyAy3d 2F (KS LINR2SO0Qa 3ISYSNIGA2Y dzyadGaod {2
the schedule set out in the Concession Agreement, and the project is on track to hafettedl 44 units

mentioned inthe agreement commissioned ahead of schedule.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, there are no nebompliances or nenonformances.

There is no evidence of narompliances or nowwonformances withproject management and construction
management planning.

Criteria met: Yes

4.2.4 Outcomes

Analysis against basic good practice
Scoring statementThe project is meeting overall budget and timing objectives and targets; interface issues are
managed effectiely; and construction risks are avoided, minimised and mitigated with no significant gaps.

The first units of the project were commissioned in January 29X8onths ahead of the schedule specified in
the Concession Agreement. As of January 2014, 84%ejefct was completed and by April 2014, 26 units were
fully commissioned.

The project is on track to be completed ahead of sched®ieject management have indicated that the overall
project budget, not including the expansion cost, has increased R8ri2 billion to R$ 16 hdh, representing

a 7% increasén real terms(i.e. excluding inflation), which they consider manageable. Interface issues are
managed effectively, particularly to enable the early delivery, installation, testing and commereiation of

the generation units. Construction risks have been avoided, minimised and mitigated with no significant gaps

SAE, in collaboration with CCSA, demonstrated its capacity to successfully address unexpected interface issues,
through collaboratingvith ONS and the management of the Jirau project in addressing the challenges caused by
the severe floods in the Madeiraver in 2014.

Criteria met: Yes

Analysis against proven best practice
Scoring statementtn addition, interface issues are anticipdt and avoided or minimised; and construction risks
are avoided, minimised, mitigated and compensated with no identified gaps.
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Interface issues aréully anticipated, and avoided or minimisely CCSA within its management of the EPC
contract, as well aby SAE in its coordination on all project components, including social and environmental
commitments Examples of minimising interface issues have been given aBioweuality ofcoordinationof the

PBA was instrumental in IBAMA awarding the Sa&mttdnio project its Operational Licens@ further example

of the management of interface issueghs staged filling of the reservoir to minimise the risk of interference in
the animal rescue programme and other PBA componémtaccoré@ncewith the Operatioral license.

An important example of the anticipation and avoidance of interface issues 23thkV transmission link to the
AcreRondonia interconnected systerfio address the repercussions of the early commissioning date of the first
generation units 6the project (in March 2012) in combination with the delayed (November 2013) commissioning

date of the 600 kV DC line between the states of RondéniaS&wPauo (which is designed to evacuate the
LINE2SO0Qa LRSSNLZ {! 9 I yBndArfadging fideddng fidhis 238 k\Vitr&ri@missigh RS B St :
link, which isan additional component to the Santo Antdnio projectd not part of the original concession for

the project.Thisk f f 26 SR (KS LINRP2SOG Qa Sy IJpadingdided gedetation.2y (2 NBL
There are no apparent gaps in avoiding, minimising, mitigating or compensating construction risks. Examples of
addressing these issues are given above.

Criteria met: Yes
4.2.5 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are naignificantgaps against basic good practice.

0 significant gaps
Analysis of significant gaps against proven best practice
There are naignificantgaps against proven best practice.

0 significant gaps

4.3 Scoring Summary

The management of the Santdntdnio project is being undertaken in accordance with a Master Plan that
integrates onsite and offsite processes. Responsibilities are clearly allocated between the Owner (Santo
AntdnioEnergia) and the EROntractor (Consorcio Construtor Samtaténio). Its first units were commissioned

9 months ahead of schedule set out in the Concession Agreement. As of January 2014, 84% of project was
completed and by April 2014, 26 units were fully commissioned. THeqtns on track to be completed ahead

of schedule. There are numerous examples of anticipation, avoidance, minimisation and management of
interface and constructiomelated risks.

There are no significant gaps against proven best practice, resultingcora of 5.

Topic Score: 5

4.4 Relevant Evidence

Interview: 14, 15, 26, 31, 39, 49, 68, 69, 71, 87
Document: 42,138, 172174, 179, 248, 249, 268, 304, 305
Photo: 7¢8

www.hydrosustainability.org | 40



5 Infrastructure Safety (I-5)

This topic addresses management of dam atiter infrastructure safety during project implementation and
operation. The intent is that life, property and the environment are protected from the consequences of dam
failure and other infrastructure safety risks.

5.1 Background Information

The Santo Antdoi project has been designed, approved and is being delivered by a set of developers,
consultants, regulators and contractors with strong hydropodevelopment experience and expertise.

Dam safety is regulated by a number of agencies in Brazil. The agspoysible fothe technical integrity of
the structures is ANEEL, thational electrical energy agency. ANA, the national water agency, is developing a
national system for dam safety, mainly in relation to river flows and floods.

The catchment of the lsldeira River is very large, with a surface are@8#000 knfat the project site, most of

which islocated inthe neighbouringcountries ofBolivia (71%) and Peru (11%), but also inBreilianstates of
Rondbnia (where the power plant is located), &cAmazonia and Mato Grosso (a total of 18¥he reservoir

volume @round 2.7 x 10m?3 at the full supply ével (FSL) of 71.0 m.a.s.l.) is mastigrage resulting from
damming the river for the purpose of creating a head for the Santo Ant6nio hydropolaet, andis not for
regulation, ast is supposed tde operated mainly at a constant level. The dam is a total of 2.5 km long. Most of
itisaneartiF Af f SYol y1YSyid &adNHzOGdzZNB o6dzi GKSNB Aa |faz2 |
section. The darhasfour independent power houses (with 8+12+12+1gbtnes, with an additional 6 planned

for power house 4 if the extension project is approved and licensed). There is one main spillway with 15 radial
gates and a complementary emergency spillway, with 3 radial gates.

Public safety outside the site is affedtby anmcreased amount of road traffich@ constructiortraffic has had
to share local roads arithe construction sités located along national highway 3@&4dhich connectshe centre
and east of Brazil with Acre province in the extrenest of the comtry and carries substantial amount of nen
projectrelated traffic.

As listed at the beginning of this report, in the section on project descripéinprignportant note on elevations

used in this report refers to the fact thtBGE (Institut®rasileiro @ Geografia e Estatis8) revised the Brazilian
elevation reference systems in 200%here has been a further correction to the system since then, resulting in

two parallel systems being used in different regulatory documents for the prajeébe documenation for

IBAMA uses a system with a base level 0.3 m lower than the system used in the ANEEL documentation. We use
the IBAMA system throughout this report in order to minimise confusion, hence the two levels at which the
reservoir at the dam will mainlye kept are 70.2 and 71.0 m.a.s.l. respectively.

There is one Projecto Bi&#o Ambiental (PBAYhich is particularly relevant to this topi¢ the Seismology
Monitoring ProgrammeThis topic focusses on infrastructure, community and environmental safetysafagy

of workers is dealt with under topiell2, Labour and Working Conditions. There is also some potential overlap
between this topic and topic4, Integrated Project Management.
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5.2 Detailed Topic Evaluation

5.2.1 Assessment

Analysis against basic good practice

Scoring statementDam and other infrastructure safety risks relevant to project implementation and operation
have been identified through an assessment process; and safety monitoring is being undertaken during the
project implementation stage apppriate to the identified issues.

The basic assessment for dam design and-dafaty work is the hydrological assessment. The first phase was a
hydrological datébase establishment for a hydropower inventory of the Madeira basin. After that, the Maderia
projects feasibility studies increased the level of detail, which resulted in the project hydrology acting as a basis
for the concession. The early studies were conducted by experts from Intertechne and PCE3n &td2are

now updated on a continuous B by projecinternal hydrological expertise. The present project hydrology is
based on 42 years of data.

At the dam site, the Madeira river has an average runoff®000 m?s, based on hydrological data from the
1967¢ 2007 period. The maximum flovegistered during that period was 470 m?s and the minimum flow
2588md/s. The assessment of flood pedks various return periods wasonductedas part of the hydrological
study. The approach adopted was to designh major safepted infrastructuresuch as spillways, for the D00
year flood, which was estimated at 800m?/s.

The basialesgn criteria for the project weréeveloped by Intertechne and PCE in 2008. During project design,
mathematical modelling was conducted for the concrete stroesuof the dam. The modelling was done in
accordance with the standards of theS Army Corps of Engineer. The main -gafety concern is, however, not

with the concrete structures, but with piping of the earth structures. Piping has, together with ovéntppeen

defined as the main failure modes. ANEEL has studied and approved the design, and issued its approval, see
documentary evidence 306: NT ANEEL No 288.

Intertechne and PCE have carried out the analysis of dam stability for Santo Anténio Ené&pian¢8Aling the

extension and raising the NB & SNII2 A NJ t S@St & CdzNy I a3 (GKS 26y SNAQ Sy3A
the design team. The criteria used are US standards. The dam structure has also been independently evaluated

by consultantsdr the insurance companies.

In accordance with Law No 12.334 of thé"2 September 2010 on the Safety of Dams, each dam owner has

to: classify the dam (Article 7); develop a plan for dam safety (Article 8); conduct regular inspections (Article 9);

carry out regular revisions of daisafety aspects (Article 10dnd prepare and test an Emergency Action Plan

(Articles 11 and 12). The classification involves a standard risk assessment whereby the Santo Anténio dam was

Of FaaATFTASR a 09f2yHdNYEAR IO DdaiKS fd@a[22 di 2wAK S al AIK 51 Y3

The darmsafety plan contains a definition of the instrumentation used for eafety monitoring (e.g. triangular

weirs for flow measurements; extensometer rods; piezometers; concrete thermometers, movemestarsen
etc). It describeshe damQ & 2 LIS NI { A Rajhterdfiancé.Jilan ¢ind Heyefnines the level of qualification
needed by staff dealing with the various aspects of dam safety under the plan. Specific documents that need to
be developed are e.g. a proagl manual, operational rules for emptying of the reservoir, an emergency action
plan, reporting of security inspections and periodical safety review. The monitoring plan contains 4 inspections
per year. The plant is divided into four groups: group Jhés rightbank structures; group 2 is the river bed
structures; group 3 is the concrete on the left baakd group 4 is the rest of the dam infrastructure. Every
quarter, two groups are inspected. Each visit includesinspection and thg@roduction ofboth a technial-
inspection report andan infrastructurestatus report. A technicahspection report is produced and filed with
ANEEL, the regulator, every 6 months, and an infrastruettats report is filed every year. Monitoring is carried

out using a dtailed checklist for instrumentation, galleries etc. The list is defined in order to respond to the risks
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identified in the risk matrix. Trends, magnitudes and risk level are logged. All data capture is automated and
turned into wellvisualised diagram®f continuous earlywarning supervision.

IBAMA (the environmental licensing authority) has only one PBA relevant to infrastructure safety, the
programme forseismological monitoring, focussing seismicityinduced by the reservaiiThis programme has

two monitoring stations, one at the dam site and one farther upstream. The Project is located within a region of
low natural seismic activity in Brazil, but fairly close to the tectonically very active Andean areas of Bolivia and
Peru. The seismic events higtally reported in the area were of magnitude 4.2 on the Richter scale, and located
about 200 km away from the location of the plant. During the implementation of the PBA for seismic monitoring,
the strongest regional event registered was at a level of 4.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, consideration of safety issues takes into account a broad range of scenarios and
both risks and opportunities.

The Furnas monitoring takes broad consideratibng i 2 | 002 dzy i FyR | 00S&aa G2 CdzNy
project to develop and test new and improveduipment as well as conduct staffining.

A nonstandard aspect of infrastructure safethichcarries very high relevance for the Santo Ant@miogject is

that of tree logs transported with the river flow from the upstream catchment, mainly in Bolivian territory. The

amount of large tree trunks in the river is so great that it has given the riverits gamé | RSA NI ¢ YSI ya ¢
or timber in Portguese Forfurther information, seebelow under Management.

An example of an opportunity seized was the vietimulated public information eventsvhich the project
developed and implemented in response to community concerns during the 2014 flood. Thiasteated to
people that the dam was safe under unprecedented flood conditions. A prejaetnal interviewee attested to
the successful communication that came out of this.

Criteria met: Yes
5.2.2 Management

Analysis against basic good practice

Scoring stéement: Processes are in place to address identified dam and other infrastructure safety issues, and
to meet any safety related commitments, relevant to the project implementation stage, including providing for
communication of public safety measures; anfal quality control program is in place for construction; safety
management plans for the operation stage have developed in conjunction with relevant regulatory and local
authorities; and emergency response plans include awareness and training progrdrasargency response
simulations.

The EPC contract includes management systems to coordinate the major project components. An annex of the
contract sets out detailed guidelines for a qualitgntrol programme including dam and infrastructtsafety

issues The same team is responsible for quality control through to operation, and the designers (Intertechne)

are continuously involved iensuringthat construction follows design and that quality is maintained. Furnas, as

GKS 26y SNREQ Sy 3iyod&etgeding theldsleqduBy 2ol tige \Eafely annagement with a special
F20dza 2y RIFEY alFSGeéd CdzNYylFa KFa Y2NB GKFIYy pn &8SEFENRBRQ ¢
for many other dam owners in Brazil. This work is implemented through Eated sector for dam safety with

specialists certified under ISO 9001. They are responsible for dam safety for hydropower dams with over 15 GW

of installedcapacity. The process includes a classification system for the severity of an emerging isddeslt di

issues into three levels where level 1, the least severe category, is handled by regular staff, level 2 requires a

www.hydrosustainability.org | 43



specialist to be brought in, and level 3 is defined as a major issue and has to be atieimdetkdiatelyusinga
set of predetermined procedures.

Communication procedures for safetglated issues include general information (see also Tepi@ahd specific
information campaigns regarding the power plant and its operations as well as planning for emergemeigss In
of emergency, cmmunication follow clearly defined regulatory requirements with notification of civil defence,
ONS (the system operator), ANA, ANEEL, the fire brigade, military police, the Navy etc. -Oe¢enial
authorities, who carry the responsibility for commurtioa with the public on emergencies, are alerted and the
public telephone network and an internal radio network are utilised for rapid information dissemination.

The Law No 12.334/2010 on the Safety of Dams (see above under Assessment) regulates thendavelba

damsafety plan, the implementation of regular inspections, regular revisions ofs#daty aspects and the

preparation and testing of an Emergency Action Plan. Regulation for this law is still being prepared, but ANEEL
issued technical notes aemergency planning to SAE inwgmber of 2013. The project hassponded to these

notes A meeting will follow between key stakeholders and a decision is expected by June AMEEL do not

expect changes in licensing requirements, except possibly ningrk Yy 3S& Ay GKS 2LISNI GA2Yy
responsibilities were amended by the law, specifically by article 21, and a three new duties were established for

ANA: to organise the National Dam Safety Information System (SNISB); to promote coordination among
regulatory state agencies of dams; and to coordinate the elaboration of the Report on Dam Safety and submit it
annually to the National Council of Water Resources (CNRH).

SAE have voluntarily developad emergency action plawhich is divided into two partan internal plan and

an external one. The internal plan addresses incidents at the plant and has procedures for identification,
classification, notification (in steps), actions to be implemented in case of a need for evacuation, means of
transport, evacation and return of staff and the general public, as well as response and coordination aspects.
This plan is in preparation, but many aspects are already operational such as: evacuation plan; procedures for
closing down the area; the use of sirens to afggople etc. There is a system of weléveloped and clearly sign

posted meeting points (see photographic evidence in Appendix D). There is a-ppep@e teamwhichdeals

with emergency repairs. Depending on the kind of incident, a decision is madeefsesponseby the shift
supervisor. The external plan deals with incidents that occur at the plant but affect external dddsesho

The project staff have developed flood maps to define thtemtxof a potential dam failure caused lige
simulatedflood-wave passage downstream (including time estimates). The flood calculations have simulated the
NEBadzZ &6 2F RAFTFSNBYyUG FlLATdzZNBE Y2RSa AQOOn&AAITdzZ GiFA@RS/NI RSF Y v
Y EAYdzZY RA S350k BH-GearE p 8 2 RE7TEK B @ | YYOO& IS | dNida 7 f @0RnR¥/S (based y n
on the original project hydrology). Based on the most recent update, th@0D§ear flood is estimated to be
75000m?s. For each of these discharges, both overtopping of the dam #ridgoof the dam structure were
considered. Modelling the highest discharge, 840 m%s, the resulting peak flow for overtopping is
112000 m?s. A 56cm resolution topography for the downstream area was developed with information from
orthophotos and batymetric inventories, using 79 sections in the downstream section of the river along a 12
km reach. The flood maps also include the water depths that would result, dividing this into four clésses

than 2,23.5,35c I YR BHc Y Si NS at€of tReSalfdictddpoptldtiéh wasamiade Yor a worstse
scenario using Jacamethod and resulted in 1800 people. The exercise has resulted in suggestions to the
authorities for alarm/alert system, evacuation routes, signposted meeting points and gmeaments. Civil
defence is solely responsible for training and simulation exercises with communities. The flood mapping was
checked using the 2014 flood using HEC/RAS software. A dischardg@6id4s was routed through the model

and checked in thedid to groundtruth model prediction, which proved to be accurate. The project staff have
developed a methodology to monitor the downstream area by radar and interferometryabsaogroduced a

digital map down to Humaité, an area of wawepagation inflence of 218 knt and 200 km long.

The coffer dams for the construction stage were designed for ayg@® flood (app. 5000 n¥/s), an unusually
risk-averse approach which has proven diligent as 2014 has seen unprecedented flows in the river, peaking at
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58559m?/s on the 3" of April, making it necessary to add height on to the coffer dams to secugréias with
ongoing construction. & photographic evidence in Appendix D, photos 7 an®@ing this flood, several
meetings with ANA and ANEEL tookaal. As a result of the magnitude of tHwod, SAE have used the newly
acquired data to recalculate the rating curve and the return period periods for extreme. flows

Training and exercises for safeslated aspectsas well as emergency simulatiorase conducted regularly.
Clear records are kept of simulations, with photos and a resulting action list for improvements.

Criteria met: Yes

Analysis against proven best practice

Scoring statement:In addition, processes are in place to anticipate and respond to emerging risks and
opportunities; and public safety measures are widely communicated in a timely and accessible manner.

'a RSAONAROSR | 020S dzy RSNJ ! aasS alaws g prgiect io kKeve dspddBitied (2 Cd
for new and improved equipment and to conduct training for staff under safe, simulated conditions.

The significant risk related to the large number of logs transported by the river (see above under Assessment)

has received special attention, and order to safely pass all the large tree trunks past the dam structpexial
at-842Yad¢ RAGSNIAY3I GKS GNMzy1a FNB AyaidltftSR FyR | yOK:
to aspeciallLJdzN1J2 & St fad | 2&3Epd&nid§ik Déphotoé 169, for a drawing of thinstallation.

The research and development committee of the project have identified a number of opportunities and
approved funds fothe implementation of emergency alarms for the plant which catydre heard inside the

plant itself (operational), a robot to clean up the gates (currently done by divessich involves safety risks),
and improved prediction of high runoff.

Formally, itisthe civiRS F Sy OS | dzll K2 NR& G A S & Qh tN&Spablid2oy idskes felfatingité@ pulie Ay (G S
safety, but SAE are constantly communicating with the authorities on all issues pertinent to the project. Public
information and communication processes described in detail in Tapiprbvide strong mechanismsrfthe

timely communication of safetselated concerns through a vaty of channels appropriate fareaching the

different groups of society. As an example, the intense communication efforts in conjunction with the 2014 flood
demonstrated to the communityhat the dam is safe even under unprecedented flood conditions.

Criteria met: Yes

5.2.3 Conformance/Compliance

Analysis against basic good practice

Scoring statementProcesses and objectives relating to safety have been and are on track to be met with no
major norrcompliances or nenonformances, and safety related commitments have been or are on track to be
met.

All regulators report that the project is in full compliance, with the emergency action plan being developed in
line with requirements. The assaw's have not identified any neconformances.

Criteria met: Yes
Analysis against proven best practice
Scoring statementln addition, there are no necompliances or nenonformances.
The regulators and assessors have not defined anycoampliances pnon-conformances.

Criteria met: Yes
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5.2.4 Outcomes

Analysis against basic good practice
Scoring statementSafety risks have been avoided, minimised and mitigated with no significant gaps.

Safety risks have been avoided, minimised or mitigated with noifisignt gaps. As stated above under
Conformance/Compliance, the regulators and various authorities involved in aspects of public and infrastructural
safety concur with this conclusion.

Plans are aligned with the identified risks and the emergency platesr(a and external) are developed and
tested in full compliance with requirements. The extensive modelling of the consequences of the various
identified failure modes for the dam yields a strong basis for the planning of emergency actions, including
communication and evacuation needs.

Criteria met: Yes

Analysis against proven best practice
Scoring statement:Safety risks have been avoided, minimised and mitigated; and safety issues have been
addressed beyond those risks caused by the project itself.

Safety risks have been avoided, minimised or mitigated with no identified gaps. SAE have participated in a review
of the Ronddnia road system and at a more detailed level also of the roads in and around Porto Velho. The study
team for this study was hireand paid for by the project. In response to this study, several municipal roads were
realigned and/or improved. The project has also hired a company to implement a CCTV system for public
safety/security in Porto Velho. Campaigns on traffic safety have beeducted in Porto Velho, including the
promotion of baby seats in cars (something that was previously very uncommon in the project area). Project staff
also prepare bulletins on traffic safety apdblic safety. The project hasovidedequipment for thefire brigade

and the environmental police.

Criteria met: Yes

5.2.5 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are no significant gaps against basic good practice.

0 significant gaps
Analysis of signif icant gaps against proven best practice
There are no significant gaps against proven best practice.

0 significant gaps

5.3 Scoring Summary

Thisproject is manageduch that dam and other infrastructusafetyaspects ofproject implementation and
operation will ensurethat people property and the environment are protected from the consequences of dam
failure and oher infrastructure safety risks

Assessment is carried out in accordance with extensive regulation and supervised by several regulatory bodies,
notably ANA and ANEEL. The design of permanent structures is based on the calcula@8dydar flood,

84 000 m¥s, and the temporary structures, such as coffer dams on the-y&20 flood, approximately
57000md/s.
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Management is done in accordance with procedures defined by the 2010 Law on dam safety and supervised by
G§KS RSaAaA3IYSNE |yR (GKS 2¢6ySNEQ SyaiAySSNX» a2RStfAy3 Aa
different river discharges, resulting iflood maps and a weleveloped emergenegesponse plan.
Comprehensive communication procedures are in place.

The project is fully compliant and has no identified foomformances. Safety risks have been avoided, minimised
or mitigated with no identifiedgyaps and the project has contributed to addressing ptddiety issues beyond
those risks caused by the project itself.

There are no significargfaps against proven best practice, resulting in a score of 5.

Topic Score: 5

5.4 Relevant Evidence

Interview: 6, 11, 68, 69, 71,
Document: 1¢5,7,10,13,14, 151, 167, 168, 21322, 223256,257,259, 306 385¢ 389
Photo: 7¢12,169
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6 Financial Viability (1-6)

This topic addresses project financial management, including funding of measnred at ensuring project
sustainability, and the ability of the project to generate the required financial returns to meet project funding
requirements. The intent is that the project is proceeding with a sound financial basis that covers all project
funding requirements including social and environmental measures and commitments, financing for
resettlement and livelihood enhancement, and delivery of project benefits to praetted communities.

6.1 Background Information

The Santo Antbnio project costs B$.5billion, including R3.9 billion invested in sustainability. This includes
the expansion of the project which costs approximately3Rdlion.

¢CKS LINP2SOG Aa FAYFYOSR o0& {lyd2 !yisyAz2 @andSoBEAIl Q& 0
revenue from early operation that is used for construction (R$ 1.7 billbaht finanang is provided by a
O2ya2NlAdzy 2F olylas SR o6& . NITAtQa bliAz2ylt 902y2Y
Banco Santander, Banco do BraB#&nco Bradesco, Unibanco and the Fund for the Northern Region (FNO, a

federal constitutional fund managed by the Banco de Amagothrough loans with terms of more @h 20

years. In addition, SAEr&sing R®.64billion through the issuance of seadt debentures. BNDES has indicated

GKIFIG AdQ é2dfd R FdzyR cpx 2F (KS O2aGa 27T dskafeholierdd yaaizy:s

SAE is ameciatpurpose company established to develop and operate the Santo Anténio project. SAE is majority
owned (51%) by private sector companies. Its shareholdemsist of Furnas (39%), Caixa FIP Amaz6nia Energia
(20%), Odebrecht Energia (18.6%M\AG; controlled by Andrade Gutierrez (12.4%) and Cemig (10%). Caixa FIP
Amazodnia Energia is an investment fundned by Odebrecht Energia and Fundo de Investiméualo de
Garantia de Tempo de Semwi¢FFGTS), a public fund based on employer contributions made on bafhalf
workers.

In accordance with its concession, SAE has entered intetéong(30 year) power sales agreements (CCEARS)
with 37 utilities. These had an average sale price of R$ 109.2/MWh in December 2013, are indexed to the
Extended National Consumer ¢&ilndex (IPCA), and currently provide 64% of sales. In addition, SAE has entered
into bilateral 15year contracts (CCVES) with Cemig and eight prsetéor companies. These had an average
price of R&82.3/MWh in December 2013, and are also I#@ikxed

Much of the Santo Antdnio proje@ now operational Twentysixgenerating units weréully commissioned at

the time of this assessmenipril 2014), and SAE expectsiBiits to be commissioned by November 2015 and

all 50 units by November 2016. In g with the concession agreement, the project includes two sioigteiit

500 kV transmission lines, approximately 5 km in length, that link it with the Coletora substation in Porto Velho
in the state of Rondénia. In turn the Coletora substation is tinkéith the Araraquare substation in the state

of Sdo Palo, and thereby the major load centres in sotgthstern Brazil, through the recently commissioned 600

kV DC 385 km transmission link, the longest DC link in the world. The 600 kV transmissiembhpart of this
assessment.

6.2 Detailed Topic Evaluation

6.2.1 Assessment
Analysis against basic good practice

Scoring statementAn assessment has been undertaken of project financial viability, including project costs and
revenue streams, using recognised models and including risk assessment, scenario testing and sensitivity
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analyses; and monitoring of the financial situation dgriproject implementation is being undertaken on a
regular basis.

Odebrecht, Furnas and their consortium partners assessed the financial viability of the project in considerable

detail prior to bidding in the reverse auction for the concession agreement on 10 December 2007. They assessed
expected revenue fromthesaleofs> 2 y2¢ cm>3 2F (KS LINRB2SOGQa ISYSNI GA
took into account the expected terms and conditionsfoh Y Yy OAy 33 o6l aSR 2y . b59{Qa
alongside the commercial banks.

Their financial advisor, Banco Santandeitially developed a financial model for the project in preparation for
their auction bid, and SAE has adopted this model. On the cost thidemodel includes capitaind other
expenditures; and on the revenue sideincludes energy sold into the regteal market as well as into the nen
regulated market. A major focus of the model is cash flow (including earnings before interest, taxes, depreciation
and amortsation GEBITDA), which takes into account inflation on revenues and costs, as well as tiserdisiat

ratio (DSR). Other inputs to the model are: expenditures (including O&M and general and administrative costs);
electricity sector charges including transmission system user tariffs (TUST); salednieom@s taxes; and
financing costs, including pments of principal and interest. The model can also calculate the internal shtes
return to the shareholder and to the company.

The financial model is used to undertake risk assessments, scenario analysis and sensitivity analysis, including on
revenuess YR OF LIAGEHE SELISYRAGAZNBAST (GNI}yavYAaaazy 02aiGaz hge
model with updated information on a monthly basisaealuate and monitor the financial viability of the project.

{1 9Qa CAYLl y @8nitoss Shelfinmbial Bapiility of the expansions.e. the AcreRondénia 230 kV
interconnected system, and increasing the number of units from 44 to 50.

Price Waterhouse Coopecsrry out independent quarterly and annual financial audits of SAE, including review
of intemal financial controls. SAE publishes its annual financial audits in two Brazilian newspapers. In addition,
{1 9Qa wSLJ2 bidirols2which! isipioBuided Annually and submitted to ANEEL, is a further means of
monitoring financial performance.

Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, project costs and revenue streams are fully detailed; and financial viability of the
project has been analysed and optimised including extensive scenario testingssgssment and sensitivity
analyses.

The financial model as well as other accounting and contract instruments, described below under Management,
are fully detailed andchccount for all project costs and revenue streams as well as all other relevantifihan
information. SAE regularly reviews the impacts of changes in project parameters, including project costs and
revenues (e.g. the impact of plant shutdown due to the 2014 floods), on cash flow and return on investment.

In addition, SAE frequently tedtse financial viability of the project by extensiseenario testing, risk assessment

and sensitivity analysis. This is particularly relevant in the context of the planned expansion of the plant capacity

from 3150 MW to 3568 MW.To frame this decisiof, ! 9 Qa CAY Il yOS 5SLI NIYSyid O NNAS

analysis of the expansion project. This analysis took into account variations in the amount of guaranteed average

energy available for sale, electricity sale prices, TUST, and different blerofmrafing (debt, equity and

debentures), and showed that the expansion project was robust under a wide combination of assumptions.
FaSR 2y (KA&a lylféearaz {19Q& .2INR | LIWNRISR (GKS SELN

risk assessmm is informed by other risk assessment processes (described undeinfegrated Project

Management)This scenario testing does not explicitly include currency risk, but this risk is managed through the

EPC contract (see Management below).
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Criteria met Yes

6.2.2 Management

Analysis against basic good practice
Scoring statementMeasures are in place for financial management of project implementation; plans are in place
for financial management of the future operating hydropower facility.

The provisions® { ! 9Qa 9t/ OriyUbnirudiiSantoMiitdhio (CEFARare fundamental measures
for the financial management of implementation. The SAE consortium pamegiatiated a fixeeprice turnkey
contract for onsite construction, including all cigihd electremechanical works, with the CCSA consortium prior

to the auction, and signed the EPC contract immediately after winning the auction. Payments under this contract
are adjusted for inflation in accordano®ainly with IGPM, and it includes aomposite formula for adjusting the

price of imported electremechanical equipmenthat takes into account price movements in copper and
aluminium on the London Metal Exchange.

{19Q&8 CAYylFyOS 5SLINIYSYyd A& NBaLRy iha sahtGAndrRoNtojack S 2y 32
including its various funding sources, cost categories and funding streams, as well @andigon from
implementation into operationincluding fothe expansion. The department bases its activitiest®annually

updated olling 5year business plan, which is approved by management and shareholders, and is publicly
RAZOf24A4SR® CAYIlIYyOAlt SOGKAOa -FGowantd NI 2F {!9Qa /2RSS 3

The Finance Department has put in place a system to record and controtathgattional processes of the

company. The system is based on the OraeBu&iness platform, covering areas sagaccounts receivable,

accounts payable, and purchase orders. This platform is integrated with discrete systems linking the Plant
Operating $stem (using the Sigo/Informa software), Personnel Management (using the SENIOR software),
Financial Operations and Budgetary Control (using the GESPLAN software), Fixed Assets System (using the NSS
software), the Commercial System (using the GENE soffwame Tax Obligations (using the MASTERSAF and
SYNCHRO softwares). Both the MASTERSAF and GESPLAN software are adapted for Brazil. The Finance
Department plans to keep this transactional system in place, including the Ordsifiess and GESPLAN
platforms, during the operation of the project. Financial audits bgePWaterhouseoopersinclude the review

of internal controls.

These measures are reinforced by project monitoring by the ba#ksets out the project reporting/monitoring
systemusedby BN9 { = g KAOK | faz2 AYyGdSNIrOGa FNBIljdSyidte gAGK {!9
management and performance.

Criteria met: Yes

Analysis against proven best practice

Scoring statementin addition, financial management plans provide follwensidered contingency measures

for all environmental and social mitigation plans and commitments; and processes are in place to anticipate and
respond to emerging risks and opportunities.

hgAy3a G2 GKS LINRP2SO0Qa I rRkadf pidjest RostiovetruBsS incliding haserdr¥ing G A 2 v X
from environmental and social mitiian, are low During the course of project preparatioBAE designed a

number of contingency measures for environmental and social mitigation plans and commitments. These
AyOf dzZRSRY | wmmE: O2yGAy3aSyOe F2NJ SY@ANRBYYSyidlt FyR &az2cC
payment of dividends and/ok y it SNBad G2 {!9Q& aKINBK2f RSNERXI 6KAOK LIN
increases such as costs of environmental and social commitments; and reserve accounts on loans and the
issuance of debentures.
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Extensive processes are in place in the piofje@nticipate and respond to emerging risks, including: entering
into appropriate insurance policies to mitigate risks during project construction and operation; negotiating long
term sales contracts in the competitive and bilateral markets; and a méstmaio share hydrological risk.

The project has a comprehensive insurance portfolio covering risk during project construction and operation.
This includes: risk coverage relating to the performance bond; engineering; national and international shipment;
third-party risks; maintenance guarantees; and advance loss of profits. Liability risk is included in the EPC
contract, and the EPC contractor has its own insurance. The banks check all changes to insurance on a quarterly
basis. The insurance team followenstruction to check that all is in keeping with insurance stipulations.

Sales contracts are used to manage revenue risks by: sales to a large diversitgldrstflimiting offtaker risk;
requiring the offtaker to set up an escrow account corresparglto two months of purchases; and regulatory
penalties imposed on delinquent efikers, which may exclude their participation in future energy auctions as
well as converting their energy purchases into senior debt. In relation to the bilateral conB&DES requires

that a risk analysis is undertaken of every potentiattakier and that they approve every contraahd SAE
requires that a Letter of Guarantee, equivalent to two months of sales, is issued by edakeoffin a further
example, BNDES #$i@et a condition on its next loan disbursement that SAE enter intoteng contracts
relating to the sale of the additional power generated by the project expansion. In addition, hydrological risks in
these sale contracts are mitigated by regulationaddishing a Mechanism of Energy Reallocation.

The project has been adept in responding to and anticipating emerging opportunities. Good examples of how
their sound finance allows them to respond to unanticipated events are: the response with finanistdrass
to people affected by the recent flooding; and the decision to link the Caletobstation in Porto Velho to
manage the transfer of electricity generated by the eartte@n-planned commissioning of the first 4 project
units. The latter was devagbed to advance the project revenue stream, and brought additional benefits of
reducing the use of diesélielled thermal generation, contributing to downward electricity tariff adjustments,
increasing the reliability of electricity supgyd reducing emg&ons

Criteria met: Yes

6.2.3 Conformance / Compliance

Analysis against basic good practice

Scoring statementProcesses and objectives relating to financial management have been and are on track to be
met with no major norcompliances or nenonformancesand funding commitments have been or are on track

to be met.

As describedbove, the financial viability of the projectrisgularly evaluated in terms of updated information
on costs and revenues. Owing to sound financial management measossncreases have been relatively
small- 7% in real termsand revenue generation began 9 months ahead of schedule.

There are no nortonformanceskFunding commitments, under the leadership of BNDES and with the support of
the commercial banks, have been m®ther projectedfunding requirements are on track to be met through
the issuance of secured debentures.

There is no evidence of legal roampliances in financial management. The development of the project s in line
with the policies of the Federal @ernment of Brazil, including the promotion of private sector investment in
hydropower, and the provision by the Government of attractive finance.

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, there are no mecompliances or nenonformances.
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There are no nortonformances or noigompliances.

Criteria met: Yes

6.2.4 Outcomes

Analysis against basic good practice

Scoring statementThe project or the corporate entity to which it belongs can manage financial issues under a
range of scenarios, can service its debt, and can pay for all plans and commitments including social and
environmental.

The project and SAtave proven that theyra able to manage financial issues under a range of scenarios, service

their debt, and pay for all plans and commitments including social and environm&##, its shareholders,

BNDES and the private sector lenders, and members of the EPC consifinancially strong institutions
operatinginawellzy RSNE(G22R € S3tf YR FTAYLFIYOALIf SY@ANRBYYSyluo®
cost of debt, including privateectorRSo i @ Ly GKS f 2y 3 (S Néfeluca mmdanpt@fa Ay @2 €
the private sectoienders will increase.

With over 80% of the project completed, the certainty of the final cost of project implementation is growing and

financial risks are lessening. While the total estimated cost has increasedR#oh2 billion (2007 B) to

R$195 billion (2014 ®), this is an increase of only 7% in real terms when the cost increase related to the
expansion is taken into account. Based on its initial configurationl®&034 MW the projecQ specific capacity

cost is R$ 079/kW or U$ 2 256/kW), which is in line with Brazilian experience and low compared to
international experiencdn addition, financial projections indicate that the DSR is expected to average 1.37 over

GKS ySEG mn &SEFNARS O2YLI NBR &2 6rK.30.ateb2034038 YAY A YdzY NBIjc

¢CKS FTAYIFIYOAlIf Y2RSt Oly RSY2yadaN}IGS GKS LINR2SOGQa TFAy
costs as well as planned and unplanned social and environmental expenditures. Environmental and social
measures arghe main areas of overspend (e. g. land acquisition and clearance of the reservoir area of
vegetation), but have been and can be expected to be met through the measures set out above.

Criteria met: Yes

Analysis against proven best prac tice
Scoring staément: The project can manage financial issues under a broad range of scenarios.

The project has the capacity to manage financial issues under a large range of scehhedsst semester of

2014 was a challenging time for revenue generation becautieeafeed to modify reservoir operating levels to

manage the 2014 floods, and th&i2 NE & Kdzi R2g¢y LINRP2SOG 3ISYSNIGAZyd ¢K
manage financial issues under a broad range of scenarios. The project is scheduled to resopeedfitin in

mid-May 2014.

Scenarios under which the project might not be able to meet its debt service and operational costs are highly
unlikely. Reinforcing this conudion are good relations between SAE and the EPC consortium, which accounts for
about84% of the uses of project funds. In addition, the hiring of large numbers of people from Portonéslho

a major factor in reducing the size and risks of woaiknp disturbances and thereby the risks of project delays
and their resulting impacts on projecbsts.

Criteria met: Yes
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6.2.5 Evaluation of Significant Gaps

Analysis of significant gaps against basic good practice
There are no significamgfaps against basic good practice.

0 significant gaps

Analysis of significant gaps against proven best practice
There are no significargfaps against proven best practice.

0 significant gaps

6.3 Scoring Summary

When completed, the Santo Abhio project will be the fourthlargest assure@nergy supplier in Brazil. The
project is weHfunded and welimanaged It iswell-placed to contain costs andjth its assured revenuesvill be

very likely to meet its debt service, operational costs and other obligations, including taxes and royalties. A
significant margin of security remains to cover any contingenihat may arise in the final stages of construction

and into the operation stage, including unexpected additional expenditures under the PBA programmes. This
includes the expansion of the project fromi80 MW to 368 MW. The project is in line to meat of its financial
obligations. The margin of security is also bolstered by a sophisticated approach to risk management, including
appropriate insurance policies during project construction and operation, negotiatingtédongsales contracts

in the conpetitive and bilateral markets, and mitigating operat@and hydrological risk

There are no significant gaps against proven best praatiseilting in a score of. 5

Topic Score: 5

6.4 Relevant Evidence

Interview: 8,9, 26, 39, 54, 86, 87

Document: 61, 62, 131, 138, 15859, 161, 163, 24@49, 251, 252, 255, 374, 402, 403

Photo: None
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7 Project Benefits (I-7)

This topic addresses the additional benefits that can arise from a hydropower project, and the sharing of benefits
beyond onetime compensation payments or resettlement support for projaffected communities. The intent

is that opportunities for additional benefits and benefit sharing are evaluated and implemented, in dialogue with
affected communities, so that benefits are deligd to communities affected by the project.

7.1 Background Information

This topic primarily addresses additional benefits generated by the project beyond mitigation and compensation
of direct project impacts, as well as specific bengffiaring strategies faaffected communities.

The scope of this topic includes: support for local businesses and suppliers; job opportunities and qualified
training for unemployed local people; payment of royalties to be invested in the affected area as a-benefit
sharing mechaism; investments on research and development (R&D) projects with potential benefits for
affected communities; and voluntary programmes and development initiatives implemented by SAE in the
project influence area.

Project contributions addressing projeaffected communities, labour and resettled communities beyond the
impacts caused by the project are also addressed under tefidBrojectaffected Communities and Livelihoods,
I-10, Resettlement and-12, Labour and Working Conditions, respectively. Eympént as a compensation
measure is also addressed under topi@ &nd +12. Biodiversity compensation and offsets beyond direct
mitigation of project impacts are addressed in topid| Biodiversity and Invasive Species.

7.2 Detailed Topic Evaluation

7.2.1 Assessment

Analysis against basic good practice

Scoring statementOpportunities to increase the development contribution of the project through additional
benefits and/or benefit sharing have been assessed. In the case that commitments to additional benefits or
benefit sharing have been made, monitoring is being un#éieriaon delivery of these commitments.

Opportunities to increase the development contribution of the project have been assessed in a variety of ways,
which are described below with its relevant commitments and monitoring arrangements.

Under the requiremerd of the laws 8.001/1990 and 9.984/2000, ANEEL requires SAE to pay annual royalties.
Royalties are calculated with a formula prescribed by law (6.75% of the Energy Generated Updated Reference
Rate which is set annually). Out of this 6.75%, 6% is distdtadeording to this formula: 45% is paid to the state

of Ronddnia, 45% to the municipality of Porto Velho, 3% to the Ministry of Environment, 3% to the Ministry of
Mines and Energy (MME) and 4% to the National Fund for Scientific and Technological DentelENDCT).

The remaining 0.75% of the total 6.75% levied go to the implementation of the National Water Resources Policy
and the National System for Water Resources Management regulated by ANA, the National Water Agency. In
2012, SAE paid about R$nillion in royalties and R$7 million in 2013. The state and local governments will be
responsible to invest the incoming revenue in actions to benefit the population and that is outside the scope of
the project; however, SAE contracted MB Asociados in 20p@epare a study on possible development options

for the state of Rondobnia to facilitate investment routes for royalties. The study identifies three key areas for
development: agribusinesses, including production of corn, soya, and milk, aquaculturegatistation of

cocoa and rubber production; strengthening of the municipality of Porto Velho in order to create a logistics,
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technology and training hub that can influence other states like Mato Grosso, and Acre a; and enhance sanitation
in urban areas. fie payment of royalties is monitored by the project and ANEEL on a monthly basis.

The project has signed an agreement with the municipality of Porto Velho and the Rondénia government to
provide support and capacity for infrastructuservices developmentthat has elements that go beyond
compensation. The assessment stipulated that areas needing investment are: public health; education; urban
infra-structure; and leisure and culture, as indicated in the Programmes for Social Compensation and the Support
to Porto Velho Municipality and Public Health. These programmes are monitored by project stasierand
annualprogress reports are sent to IBAMA and JGP/Exponent.

The EIA identified the need for skilled and unskilled labour during the construction period. SAE, as required by
the PBA, monitors population and migration monthly (through a company called Praxis) and regoits
annually to IBAMA,; and prepares quartamgnitoring reports on training activities, and the hiring of local labour

in various economic sectors in the municipality of Porto Velho (see t@perbjectaffectedCommunities).

SAE prepared a proposal with potential voluntary projects after caatsot with key stakeholders for BNDES
for approval. BNDES monitors the delivery of ongoing programmes and visit the sites, and SAE reports every 3
months to BNDES.

Under the requirements of the law 9.991/2000, the project is required to invest 1% oftitspeeating income

in research and development projects regulated by ANEEL. 40% (of the 1%) will go to the National Scientific and
Technological Development Fund (FNDCT), 20% to the MME and 40% is invested by SAE in R&D projects
O2YLX ALYl oBNKIDPbIOPOQE GNKGO2YYAGGHISS LINBLI NBR F &0NT
selection of R&D projects, which include watershed management and reservoirs, environment, security and
planning, operation, monitoring, control and protection of elecismwver systems.

There is also a number of voluntary projects sponsored by SAE through their institutional relations unit.
Communities can propose ideas for sponsorship in the areas of local culture (e.g. festivals), health (e.g. support
for a cancer hospét), education (e.g. aquaculture training) and community leisure (e.g. cinema, sports).

Criteria met: Yes

Analysis against proven best practice
Scoring statementin addition, the assessment of delivery of project benefits takes into consideratiorigksth
and opportunities.

The different ways of assessing the benefits described above have considered risks and opportunities. The MB
study was prepared to provide support to local and state governments in their regional planning, to minimise
the risks @ investing royalties in nopriority activities and to enhance existing market opportunities in the state

of Rondénia, building on successfully implemented initiatives from other states of Brazil, such as Espirito Santo.
The expansion project, if approvedvould provide an increased amount of royalties. The definition of
preferences for hiring local workers and the skills training aimed at minimising the risks of migration, reduced
the capacity needs for the camps, reduced existing unemployment and saistigzontributes to an educational

legacy in local markets, with the potential to attract future investments and businesses growth. Decisions on
investment in R&D or sponsorship projects look at the alignment of potential projects with project strategies a

the benefits they could bring.

BNDES funds are allocated only after an assessment of opportunities, to ensure that the projects contribute to
regional development and create new skills and opportunities for affected people also in the ineiféetied

areas (e.g. Candeias do Jamari). R&D initiatives can address potential risks associated with, e.g. a decrease in the
fish stock, and knowledge gained could be used for future local aquaculture projects.

Criteria met: Yes
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7.2.2 Management

Analysis again st basic good practice
Scoring statementMeasures are in place to deliver commitments by the project to additional benefits or benefit
sharing; and commitments to project benefits are publicly disclosed.

Measures in place to deliver commitments to prdjbenefits are described below.

Monthly payment and control of royalties as described in the Assessment section above; commitments on
NEelfidASa FNB LlzmfAaAdfte RA&AOE2aSR Ay (GKS YSRAIF YR 2y
The agreements with the municipality and state goveemts (Protocolo de Inten¢des) which involve 13 projects

on social compensation (e.g. building of new schools), 10 projects for supporting the municipality (e.g.
construction of an administrative centre), and 15 projects on public health compensatiorprdjeets have

some elements that provide support beyond compensation of capacity needs caused by the project. There are
specific signed documents for the completion of the works indicating that responsibilities for maintenance and
operation of newbuilt facilities are the responsibility of the local and state governments. IBAMA and
JGP/Exponent oversee the implementation of the social compensation programmes and the commitments are
included in the PBA and publicly disclosed.

The project aimed at hiring 7086 the workers from the state of Ronddnia to reduce local unemployment and

minimise the risks of migration influx. The main vehicle for accomplishing this has been the implementation of

0KS F'YOAUA2dza a! ONBRA G NE -18)Nali disg the/trAining)dfBochNslippligrS AllihisS S | £ &
training, well beyond the direct hiring and supply needs of the project, will leave a legacy of skills enhancement

in the region. The Acreditar programme has trained?43 people and a further 636 peoplevebeen trained

through partnerships with other weknown and recognised technical training institutions including the National

Industrial Apprenticeship Service (SENAI), National Rural Education Service (SENAR), National Commercial
Education Service (SEN) and the Brazilian Navy. Courses provided through SENAI include a programme to
deliver training for children from families working at the project and specific training for approxima@gg 1

women on tasks that are commonly viewed as male jobs. IBAMAIGP/Exponent oversee the implementation

of the PBA measures, and the commitments are parts of the PBA, and publicly disclosed. In addition to the above,
GKSNBE Aa Ffaz2z GKS a! ONBRAGFNI Wdzy A2NE LINPINIF YYSI LINE @G

BNDES provides additiorfainds for projects with abov&$ 100 million funding, to beinvested in voluntary

projects In the case of th&anto Anténigroject, R$0 million are available for SAE to invest in projects related

to socieeconomic developmerand infrastructure in the direetand indirectA y Tt dzSy OS | NBlFa® {! 9
voluntary funds to implement 33 projects on agricultural subsistence and economic development support for

GKS 20Kt FyR aidl 4GS 32 @SNy YS gyiiai develogment. Eadnminfentsddt theF A G & A
investment of approved funds are publicly disclosed in the media.

¢CKS LINRP2SO0lQa adNrdS3Ie FT2N) ws5 Ay@SadySyida FTNFYSR (K¢
research reproduction of fish from thigladeira river; one to create an operations simulator and the third to

create a system of safetglated alarms for the plant, see also topib.ICommitments on R&D are publicly
RAaAOf2aSR 2y UGUKS {19Qa&a ¢S0aAlSd =t8Nklbse resHIBthREN &S Ay RA
workshop with communities in June. Projects may provide indirect benefits for affected people, for example

through improved safety systems and better knowledge of fish in the Madeira River for aquaculture projects.

Sixtythree projects have been sponsored through therporatecommunicationactivities; members of the
community can apply through the SAE website and SAE holds internal meetings every 3 months to review
applications and grant sponsorships. The selection procgasigly disclosed on the website and projects are

also disclosed (e.g. via press releases).

Criteria met: Yes
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Analysis against proven best practice
Scoring statement:In addition, processes are in place to anticipate and respond to emerging risks and
opportunities.

Processes that are in place to anticipate and respond to emerging risks and opportunities include periodic
monitoring on progress by IBAMA and JGP/ExpomenPBA activities and reporting; BNDES monitoring on
@2fdzy G F NB LINRPINIF YYSAT YR {!9Qa FaaSaayvySyid FyR LISN&?2
programmes and R&D projects. There is a scope for flexibility in the institutional agreememrtsarigple, the

project initially allocated funds for an emergency unit in-Ratiana; after which SAE was informed that the state
Government was planning to invest directly in the same emergency unit with its own funds, and consequently

the project redireded its funds to create new emergency units in Porto Velho instead.

Monitoring of the workforce and employment in the region and the programme for the demobilisation of the
workforce identify regional trends and risks that could influence the economielopment of the state, and
options for workers that are no longer working for the project. Results indicate that the economy has grown in
the period 20162012 and that Porto Velho is becoming an important centre for trade and services in the
southwest Amaan region, with the assistance of support activities to the local and state government. The
promotion of local businesses has had some considerable success, for ekatidgteia Metallrgica e Mecanica

da Amazénia LtddMMA), the Porto Velhebased businesstarted jointly byAlstom and Bardelléencouraged

by SAE and ESBIR)order to secure their supply of hydraechanical equipment, now delivers key hydro
mechanical equipment to a hydropower project in Panama.

There are always expectations for additional investments which may create a risk of dependency on private funds
but the royalty fees paid can be used to address any emerging social risks and opportunities; for example, the
state will have to spend abolR$5 million to recover the damages caused by the floods. Assessors evidenced
that hospitals and schools that formed part of the institutional agreements have been delivered, haveied

the authorities and seem wethaintained; however despite ongoing ramunications with the government,
evidence indicates that the State has been not yet taken actions in response to the MB study recommendations.
The state and the municipality monitor expenditures of their actions and programmes and there is a
GeENF yatINByodOeé (KIFIG RAaAOE2aSa GKAa 1AYR 2F AYTF2NXNIGA2
been spent to date beyond maintenance of additional infrastructure provided as social compensation, in
particular at municipal level. There is giteods evidence of the lack of maintenance of public spaces, such as
the Estrada de Ferro Madeidamore Railway, a cultural community centreSanto Anténiovillage, or poor
municipal wastecollection services. This is a risk that needs to be carefully marmgted authorities, since it

could compromise the delivery of benefits for the community if the municipality does not spend additional
resources strategically. Given the generally successful delivery of benefits, this is consideresignificant

gap.

Criteria met: Yes
7.2.3 Conformance / Compliance

Analysis against basic good practice

Scoring statementProcesses and objectives relating to project benefits have been and are on track to be met
with no major noacompliances or ncenonformances, and any adidinal benefits or benefit sharing
commitments have been or are on track to be met.

There are no identified nenompliances in relation to the payment of royalties or payments for R&D projects;
fulfilling the commitments set out in the institutional agreents; meeting the objectives of the PBA
programmes, e.g. training and employment generation, social compensation and institutional support; or in the
implementation of voluntary projects funded by BNDES. Interviews with IBAMA and BNDES, and the latest bi
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