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1. INTRODUCTION

1.1 Overview and Background

This document presents the Environmental and Social Impact Assessment Report for the
construction of five overpasses over the Luanda railway, Angola (the “Project’). The five overpasses
(SME, Viana, Estalagem, Mulenvos and 5" Avenida) are located in the province of Luanda.
Environmental Resources Management Southern Africa (Pty) Ltd ERM and BDM Engenharia e
Tecnologia LDA (BDM) developed this assessment, to support the contractor of the project INZAG
Germany GmbH (INZAG). BDM is partnering with INZAG on this Project and is responsible for the
engineering design and the HSE component.

This document summarizes the characteristics of the project, the environmental and social baseline,
assessed during desktop studies and field visits and the applicable legal framework. The ESIA builds
upon the outcomes of the previously conducted Environmental Pre-Feasibility Study and Scoping
Report (Estudo Preliminar de Definicao de Ambito - EPDA), dated 21 December, 2022. The main
objective of the Environmental and Social Impact Assessment Study is to fill in the information gaps
identified during the Scoping Study, assess the environmental and social impacts that may arise
during all Project phases, and to prepare an Environmental and Social Management Plan to mitigate
identified impacts.

The ESIA has been deweloped according to the environmental and social (E&S) licencing processing
in Angola and specifically to the Presidential Decree No.117/20 of 22 April and the Environmental
Framework Law (Articles 14-16)', that specifies the activities, required during the ESIA process, as
well as its contents. Once completed, the project proponent must submit the ESIA and supporting
documents to the MINAMB (Ministry of Environment), who in turn must forward the documents to the
relevant line ministry - the Ministry of Transports (MINTRANS).

The current assessment was built based on desktop information, data provided by INZAG and specific
field visits conducted by ERM and BDM.

1.2 Need for the Project

The aim of the Project is to build five overpasses for the Luanda railway - LR (managed by the
Caminho de Ferro de Luanda - CFL) in order to ease, organise and improve the vehicle traffic
circulation of the area.

As per the “Luanda 2030 - Defined Vision and Preferred Development Strategy” dated February 2021,
Luanda is going through a modernization of its transport infrastructure. The most relevant
transportation improvements are the NAIL (New International Airport of Luanda) and the Luanda
Railway (LR), among others. The LR construction is nearly completed, new modern locomotives were
acquired in order to allow efficient mobility between the NAIL and the city centre. However, in order for
this to happen, it will be necessary to improve overall circulation, mainly to better manage the daily
high volumes of traffic, not only on the main roads but also on the crossing points with secondary
roads and the railway. Also, the current low operating speeds on the Luanda-Malanje route are a
result of the numerous interferences that exist in the urban network of the LR.

Five locations that are objects of the current assessment were identified as bottlenecks in terms of the
railway crossing. The conflicts between traffic, commerce and community health and safety are
evident, and the Project aims to reduce such conflicts.

If these overpasses are not built, the current safety concerns will continue. Once NAIL becomes
operational (expected at the end of 2023) these risks will certainly increase due not only to the higher
wolumes of vehicle traffic (on the main arteries and secondary roads) but also to the higher frequency
of trains (circulating at a higher speed than currently). In view of this, the construction of overpasses

1 Presidential Decree No.117/20 of 22.04.2020
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can bring a decrease in fatal accidents in the areas of SME, Viana, Estalagem, Mulenvos and 5"
Avenue.

1.3 Relevant Standards of the EIA

ERM based its assessment of the Project in terms of its alignment with a defined reference framework
of international standards. The combined Applicable national and international requirements for the

ESIA are listed below:

m  Angola’s laws, regulations, and permits (including regional/local directives) that pertain to
environmental and social issues (including expropriation/compensation);

m International Finance Corporation (IFC) Performance Standards (PSs) (2012);

m  |FC General Environmental Health and Safety Guidelines (IFC General EHS Guidelines);
m |FC EHS Guidelines for Toll Roads (2007);

m  Equator Principles — version IV (EP);

= OECD Common Approaches;

m  Good International Industry Practices;

= World Bank Group and IFC Environmental, Health, and Safety General Guidelines (2007);

The IFC PSs form the “backbone” of the international portion of the above-listed Relevant Standards
that apply to the EIA.

[ As per good international industry practice, ERM will also consider the follow ing:

[ “Workers’ Accommodation: Processes and Standards: A Guidance Note by IFC and the EBRD” (2009);
[ The Voluntary Principles on Security and Human Rights (2000);

[ ] Projects and People: A Handbook for Addressing Project Induced In-Migration (IFC, 2009); and UN
Guiding Principles for Business and Human Rights (UNGPs);

] Relevant UN and ILO standards applicable to Angola (as ratified and in force);

[ OECD Guidelines for Multinational Enterprises and Responsible Supply Chains.

In terms of the national legal framework, the following are applicable:

| General

Judgment of the Constitutional Court n.° 111/2010 (30/01/2010) - Constitution of the Republic of Angola
| Environmental Management

Law n.° 5/98 (19/06/1998) — Environmental Framew ork Law
Decree n.° 1/10 (13/01/2010) — Environmental Auditing
Executive Decree n.° 92/12 (01/03/2012) — Terms of Reference for the Development of Environmental Impact
Studies

Presidential Decree No. 117/20 (22/04/2022) - Environmental Impact Assessment Regulation and
Environmental Licensing Procedure

Presidential Decree No. 83/22 (12/04/2020)- Taxes for Emission and Renew al of Environmental Licenses:
| Environmental Pollution

Presidential Decree n.° 194/11 (07/07/2011) — Liability for Environmental Damage

Decree n.° 31/94 (05/08/94) — Occupational Hygiene and Safety System
Executive Decree No. 128/04 (23/11/2004) - General Regulation of Safety and Health at Work Signalling:

Law n.° 7/15 (15/06/15) — General Labour Law

Waste Management
Presidential Decree n.° 190/12 (12/08/2012) — Solid Waste Management

Executive Decree No. 17/13 (22/01/2013) - Construction and Demolition Waste Management
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Law n.° 6/02 (21/06/2002) — Water Law

Presidential Decree n.° 82/14 (12/04/2014) — Regulation on General Rules of Use of Water Resources

Presidential Decree n.° 261/11 (6/10/2011) — Regulation on Water Quality

Presidential Decree n.° 126/17 (13/06/2017) — National Water Plan

Presidential Decree n.° 83/14 (22/04/2014) — Regulation on Public Water Supply and Wastew ater Sanitation
|Land Use and Resettlement
Law n.° 9/04 (09/11/2004) — Land Law

Law n.° 3/04 (25/07/2004) —Law on Territorial and Urban Planning

Decree n.° 58/07 (13/07/2007) - General Regulation Land Concession

Law n.° 2.030 (22/06/1948) - Expropriation Law

Presidential Decree n.° 117/16 (30/05/2016) - Regulation for Resettlement Operations

Decree n.° 43.894 (13/07/2007)- Regulation forthe Occupation and Concession of Land

Decree n.° 41/04 (02/07/2004) - Regulation forthe Licensing and Security of Electric Facilities

Decree n.° 46.847 (27/01/1996) - Regulation of the Protection of High Voltage Transmission Lines

Law No. 1/21 (07/01/2021) - Public Expropriation Law

Presidential Decree No. 171/18 (23/07/2018) - Forest Regulation
| Cultural Heritage
Law n. ° 53/13 06/06x)— Regulation on immobile cultural heritage

Law n. ° 42 (22/01/2004) — Code of the Cultural and Heritage Landscape

Law n.° 14/05 (07/10/2005) — Cultural Heritage Law

1.4

Structure of the Report

The ESIA Report structure is aligned with the Angolan requirements as per the Presidential Decree
No.117/20 and includes the following (Table 1.1):

Table 1.1 Structure of the Report

Section Chapters Content

1 Introduction Introduces the EIA, providing the Project background information about the

team that prepared the assessment.

2 Project Briefly outlines the Project and various components of it including
Description and specifications on land requirements, temporary construction facilities,
Evaluation of operations and maintenance.

Alternatives
Overall project location and project alternatives (for the different phases of
the project), including the hypothetical non-execution of the Project

3 Regulatory Outlines the regulatory and administrative framew orkfor impact assessment
Framework applicable to the Project

4 Description of the | Presents the existing baseline conditions of the Project’s physical/biological
Baseline environment and social component. Includes identification of sensitivities
Environment that may be potentially affected by the Project

5 Stakeholder Update of the SEP developed during the Scoping phase and planning of the
Engagement Plan stakeholder meetings.

6 Environmental Describes the Project’s identified environmental and social impacts, as well
and Social as outlines respective mitigation actions to be undertaken. Presents the
Assessment methodology applied in conducting the Project’s impact assessment.

7 Environmental Presents mitigation measures required to mitigate the likely negative
and Social impacts on the biophysical and social environment, as w ell as their
ManagementPlan | monitoring measures.

8 Limitations Lists the limitations of the current assessment

9 References Contains a list of references to the resources used for the current

assessment
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1.5 Project Parties

The project promoter is the Ministry of Transports (MINTRANS) and the executing contractor is
INZAG Germany GmbH (INZAG) The Overpass project was first awarded through a public tender
process in 2013 to INZAG’s affiliated company Andrade Gutierrez (AG). The contract had in scope
four overpasses and was signed in 2014. In 2017 an addendum was signed in order to incorporate a
new technical solution. In 2022, the Project was introduced in the Angolan national budget and INZAG
signed a new addendum with MINTRANS.

The entities responsible for preparing the present Environmental and Social Impact Assessment
(ESIA) are ERM and BDM. ERM is a global environmental consulting firm with expertise in the
preparation of E&S assessments. BDM also holds consulting expertise in E&S assessments, certified
as a consultant in the Ministry of Environment in Angola.

The following table (Table 1.2) presents key data of the Project and its relevant entities:

Table 1.2 Contact Information of the Relevant Entities of the Project

Representative Promoter Entity Data

Entity MINISTRY OF TRANSPORT

Full Address Avenida 4 de Fevereiro N° 42, 5° Andar, em Luanda, Angola

Representative of the Promoting Eugénio Mauro de Lima Fernandes (National Director for Concessions

Entity Economics)

Full address Avenida 4 de Fevereiro N° 42, 5° Andar, em Luanda, Angola

Contact person Eugénio Mauro de Lima Fernandes (National Director for Concessions
Economics)

Contact +244 937288333

E-mail eugenio.fernandes @mintrans.gov.ao

Identification of the Executing

Social Denomination INZAG GERMANY, GmbH

Full address TaunusstralBe 5, 65183 Wiesbaden
Contact person Guilherme Sa

Contact +244 949415040

E-mail quilherme.desa@inzag.de

Identification of the local Consulting

Social Denomination BDM Engenharia e Tecnologia LDA

Full address Av.Pedro de Castro Van-Dunem Loy, S/N, Talatona, Luanda — Angola.
Contact person Noélia Costa

Contact +244 926605786

E-mail noelia.costa@bdm.co.ao

Identification of the International

Social Denomination Environmental Resources Management Southern Africa (Pty) Ltd

Full address Building 27, The Woodlands Office Park
Woodlands Drive, Woodmead, Sandton, Johannesburg
Gauteng, South Africa

Contact person Nigel Seed
Contact M +27 83 636 1768
E-mail Nigel.Seed@erm.com

Project details

Project Name Construction of 5 overpasses over the Luanda Railw ay Track, Angola
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Investment value 99 750 004,87 USD
Location of the contract Luanda

Geographical coordinates of start SME (8°58'46.63"S / 13°29'37.55"E)
Viana (8°54'5.07"S / 13°22'8.69"E)
Estalagem (8°53'7.74"S /13°20'37.44"E)
Mulenvos (8°52'2.24"S /13°18'53.52"E)

5th Avenue (8°561'22.31"S / 13°17'50.26"E)

Number of collaborators 365 People (peak)
estimated for the project

1.5.1 INZAG Project Team

INZAG Germany GmbH is a construction company headquartered in Wiesbaden, Germany, and
founded in 2011 by one of the largest Latin American private corporate groups, Andrade Gutierrez

(AG).

INZAG’s main purpose is to contribute to the economic and social development of African countries
through the development of projects in the fields of logistics, water infrastructure, energy, mining and
industrial plants.

The INZAG professionals who participated in the preparation of this study are located in the INZAG
headquarters in Germany, in the INZAG Branch in Angola, as well as in Lisbon at the headquarters of
ZAGOPE, also a company of the AG Group. Their names and qualifications are listed in the Table 1.3

below:

Table 1.3 INZAG team

INZAG Wiesbaden

Name Academic qualification/ Position

Achim Becker Dipl. Ing. Civil Engineering / Managing Director
INZAG Angola

Name Academic qualification/ Position

Guilherme de Sa BSc in Mechanical Engineering / Country Director
Angola

Eder Cruz BSc Mechanical En / Project Director

Agostinho Tchilala Civil Engineer

Pedro Santos MSc Civil Engineering / Senior Engineer

ZAGOPE

Name Academic qualification/ Position

Paulo Estrela QMSS Manager

Ines Magalhaes MSc Environmental Engineer/Support

1.5.2 BDM

The BDM technical team assigned to the project, responsible for contributing to the preparation of the
Environmental and Social Impact Assessment for the implementation of the Luanda Railway
Overpasses, is composed of a multidisciplinary team, which gives the study in question greater value
in terms of the level of information provided.

The BDM professionals who participated in the preparation of this study are listed in Table 1.4 below :

Table 1.4 BDM team

Directorate General
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Angola
Name Academic qualification
Noélia Costa Civil Engineer / Unit Director
Manuel Valadas Agronomist, MSc in Hydraulic and Water
Resources / Unit Director
General Coordination
Name Academic qualification
Leonardo Lessa Civil Engineer / Project Manager
Adriana Penha de Souza Architect — Urban Planner, MSc in Urban
Development / Project Manager
Technical Team
Name Academic qualification
Ana Clara Oliveira Environmental Engineer, Specialist in risk
management and environmental emergencies
Raphael Farage Freitas Biologist, MBA in Expertise, Auditing and
Environmental Management
1.5.3 ERM

The ERM group is a leading global provider of environmental, health, safety, risk, and social and
sustainability related consulting senices. ERM employs more than 7,000 people in 134 offices in 38

countries and territories.

ERM has a solid know-how and experience in infrastructure related projects in Africa, particularly in
Angola. Additionally, it is globally renowned for its ‘fit for finance’ senices through which it advises
dewvelopers on how to manage E&S risks to enable projects to meet international E&S requirements
and has in-house expertise in the pertinent technical disciplines for E&S impact assessments and

reporting.

The ERM professionals who participated in the preparation of this study are listed in the Table 1.5.

Table 1.5 ERM team

Directorate General

Name Academic qualification/ Position
Nigel Seed BSC. Environmental Management/ Project
Director
General Coordination
Name Academic qualification/ Position
Aida Al Aw ar PhD in Environmental Science / Project
Manager
Technical Team — Physical and Biological
Name Academic qualification/ Position

Veronika Michl

MSc in Geography/ ESIA Generalist

Martiens Prinsloo

MSc in Hydrology / Water Quality Lead

George Chatzigiannidis

MSc. Acoustical Engineering/ Noise
Assessment Lead

Chris Hazell Marshall

Ph.D. in Air Pollution and Cardiovascular
Health Effects/Air Quality Assessment Lead

Roxana Molnar

MSc in Environmental Science and
Engineering/ Waste Assessment
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2. PROJECT DESCRIPTION

21 Project Area

2.2 Location

Luanda is the capital and the largest city in Angola. The city is an important hub of economic activity
for the country and the efficient movement of people and goods is essential to its vitality. The Luanda
Railway — (LR)covers a network of approximately 500 km, with two final destinations, one in the city of
Malanje in Malanje Province and the other in the city of Dondo in Cuanza Norte Province.

The present project is located in the section of the LR inside the Greater Luanda Area, in the main
line leading from the city centre to the new international airport (NAIL), and thereafter to the
hinterland.

The studies considered different aspects of the overpasses to reflect a harmonious and efficient
framework for mobility, while considering technical and economic feasibility and prioritizing the current
functioning of the organic local traffic.

23 Project Facilities

The Project will include the following facilities:

m  Five overpasses across the Luanda Railway;

m  Temporal construction yards at the five construction sites;

m  Deviation roads (existing streets) that will be improved for the construction works.

2.3.1 Overpasses

The 5 locations where the overpasses are planned: SME, Viana, Estalagem, Mulenvos and 5th
Avenue. The first four are situated in the municipality of Viana and the last one is in the municipality of
Kilamba Kiaxi. The alignment of the overpasses is presented in the section 2.7.1. The geographical
coordinates of each one are found below, and a general oveniew is presented in Figure 2.1:

= SME (8°58'46.63"S / 13°29'37.55"E);

= Viana (8°54'5.07"S / 13°22'8.69"E);

m  Estalagem (8°537.74"S/ 13°20'37.44"E),

= Mulenwvos (8°52'2.24"S / 13°18'63.52"E); and
= 5th Avenue (8°561'22.31"S / 13°17'50.26"E).
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Figure 2.1 Location of the Overpasses Sites (above), Project Overpasses
Infrastructure Outline Details (below)

Source: BDM, 2022
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2.7 Project Design and Land Restrictions

2.7.1 Overall Overpasses Alignment

2.7.1.1 Topography

Topographic surveys were carried out within the Scoping Assessment using aerophotogrammetry,
performed with the use of drones to get information about the project geometry. Geodetic support
points were used to increase the accuracy of the altimetric quotas. The result was a georeferenced
image of each site area and contour lines with sufficient precision to allow an accurate analysis of
expropriations, interferences, and necessary heights for the lifts to guarantee the standard gauge for
the passage of trains (Figure 2.23).

Figure 2.23 Example of an Orthophoto
Source: BDM, 2022

The main topographic findings for each of the overpasses are summarised in Table 2.3

Table 2.3 Main topographic characteristics of the 5 Overpasses

Overpass Topographic Characteristics

Quinta Avenida The areais flat. A height variation is from 91.7 m to 96.0 m. The street on Fifth Avenue
has a slight slope to the main road, Deolinda Rodrigues Avenue. The tracks of the LR
are on average 1 meter above the level of the main road.

Mulenvos The areais flat. A height variation is from 100.0 m to 102.7 m. The tracks of the CFL
are practically on the same level as the main road. In case of high rainfall, w ater tends
to accumulate next to the LR and in front of the Mulenvos pow er substation.

Estalagem The areais rather flat. A variation in height is from 106.2 m to 115.0 m. The Estalagem
Road has a slight slope to the main road, Deolinda Rodrigues Avenue. At the end of the
pavement, in the section that borders the w all of the Millenium Tourist Centre, the road
has a slight slope in the dirt section up to Primary School No. 5023. Level of the main
road, Deolinda Rodrigues Avenue.
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Figure 2.24 3D Images of the Overpasses

Source: INZAG, 2022

www.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 54



SME

The SME owerpass is strategically located as itis the only existing level crossing within a 5 km radius
(Figure 2.25). The SME Ovwerpass will connect the northern and southern sides of the LR, between
the NAIL access elevated (under construction) and the Nosso Super elevated (Figure 2.26).

The SME owerpass consists of the two-way railway overpasses with a total width of 7.0 m plus 1.5 m
of sidewalk on each side, and senvice roads for the connection of existing dwellings and businesses in
the vicinity on both sides of the overpass, 4.5 m wide with 1.5 m sidewalks on both sides.

The northern access (SME) will have four lanes (two in each direction, 3.5 m each lane) with
sidewalks of 1.5 m on both sides (Transect C-C, Figure 2.26, Figure 2.27). The southern access will
be narrower: two lanes with 9 m in total with sidewalks of 1.5 m on both sides (Transect A-A) The
works proposed at SME will consist of the construction of 1 flyover, 182 m in length, supported at 7
points, and with a maximum span of 28 m between the furthest support systems, as presented in
Figure 2.28.

Figure 2.25 Future SME Overpass Area

Source: BDM, 2022
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Figure 2.26 SME Overpass Alignment

Source: BDM, 2023
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Figure 2.27 SME Overpass Cross sections

Source: BDM, 2023
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Figure 2.28 Sections of overpass support spans at SME
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Viana

Located near the junction of the Estrada de Viana and the Avenida Deolinda Rodrigues, the current
level crossing is one of the most used by the local inhabitants (Figure 2.29). The proposed overpass
does not coincide with the current level crossing. This small displacement aims to minimize the
number of expropriations required for its implementation (Figure 2.30)

The Viana overpass will consist of two flyovers, 7.0 m wide each plus 1,5m sidewalk on each side,
making a direct connection between the municipality of Viana and the Avenida Deolinda Rodrigues
(Figure 2.30). The main purpose of the overpass is to provide new access to the Viana community
and to improve mobility.

The two service lanes next to overpasses (one in each direction) will be 4.5 m wide with a 1.5
sidewalk on each side (Figure 2.31). The access roads (Transects A-A, B-B) will be 7 m wide (two
lanes) with 1.5 m sidewalk on one side. The access from Viana street (Transect D-D) will have four
3.5 m wide lanes (two lanes in each direction) with a 1.5 m sidewalk on each side and the access
from Ria Brasileira will be 6 m wide, the width of sidewalks is not yet defined.

oy g i Y e e e e e 0 e W ] 5

Figure 2.29 Area of the future Viana Overpass
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Figure 2.31 Viana Overpass Cross sections
Source: BDM, 2023
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Figure 2.32 Sections of overpass support spans at Viana
Source: BDM, 2022
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Estalagem

The Estalagem overpass is located at a site with similar use characteristics as the other overpasses,
as well as being of importance for access to the Hospital do Estalagem (Figure 2.33).

The Estalagem overpass will consist of 2 overpasses in one direction, each 7.0 m wide plus 1.5 m
sidewalk on each side, connecting the municipality of Cazenga with Deolinda Rodrigues Avenue
(Figure 2.34). An access road was also designed for residents of the area close to the railroad, thus
improving their mobility.

The two senvice lanes next to overpasses (one in each direction) will be 4.5 m wide with a 1.5
sidewalk on each side (Figure 2.35). The access roads (Transects A-A) will be 7 m wide (two lanes)
with 1.5 m sidewalk on one side. The access from Estalagem street (Transect D-D) will have four 3.5
m wide lanes (two lanes in each direction) with a 1.5 m sidewalk on each side.

Figure 2.33 Area of the future Estalagem Overpass

Source: BDM, 2022

The works proposed at Estalagem will include the construction of 2 flyovers, 230 m and 278 m long,
supported at 10 and 11 locations respectively, and with a maximum span of 28 m between the

furthest support systems, as presented in Figure 2.36
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Figure 2.35 Estalagem Overpass Cross sections

Source: BDM, 2023
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Figure 2.36 Sections of overpass support spans at Estalagem
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Mulenvos

This overpass was named after the neighbourhood that it provides access to. It connects to Estrada
do Catete. A detailed analysis of risks is required given the presence of a high-voltage electricity grid
in its vicinity (Figure 2.37).

The Mulenvos Overpass consists of 2 one-way flyovers, each 7.0 m wide plus a 1.5 m sidewalk on
each side, connecting the Avenida do Mulenvos with Deolinda Rodrigues Avenue. An access road
(Transect B-B, Figure 2.38) was also designed for residents of the area close to the railroad, thus
improving their mobility: with a 3.5 m lane for transport and 1.5 m of sidewalk on one side.

The two senvice lanes underneath the overpasses (one in each direction) will be 6.5 m wide (two
lanes) with 1.5 of sidewalk on each side (Figure 2.39). The access road (Transect D-D) will be 6 m
wide (two lanes) with a 1.5 m sidewalk on each side and another access road from Mulenvos street
(Transect E-E) will be 11 m wide with a 1.5 m sidewalk on each side. The access from Ay, Deolinda
Rodrigues will be 7 m wide with a 1.5 m sidewalk on one side.
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Figure 2.37 Mulenvos overpass area
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Figure 2.38 Mulenvos Overpass Alighment
Source: BDM, 2023
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Figure 2.40 Sections of overpass support spans at Mulenvos

Source: INZAG, 2022.
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5t Avenue

The 5™ Avenue crossing is an important level crossing connecting Cazenga to Deolinda Rodrigues
Avenue. Due to the large amount of trade and dense housing, the implementation of an overpass is of
great importance (Figure 2.41). The main objective of the overpass is to provide new access to the
Cazenga community, to improve mobility.

The 5" Avenue Overpass includes two flyovers: one in each direction, 7.0 m wide each plus 1.5m of
sidewalk on each side, making a direct connection between the 5" Avenue and Deolinda Rodrigues

Avenue (Figure 2.42). The two senvice lanes underneath the overpasses (one in each direction) will

be 4.5 m wide with a 1.5 sidewalk on each side (Figure 2.43).

Figure 2.41 Overpass areaof 51" Avenue

Source: BDM, 2022.

The works proposed at 5" Avenue will include construction of 2 overpasses extending over 220 m
and 222 m, supported at 7 and 9 points respectively, and with a maximum span of 28 m between the
furthest support systems, as exposed in Figure 2.44.
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Figure 2.42 5t Avenue Overpass Alignment
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Figure 2.44 Sections of overpass support spans at 5t" Avenue

Source: INZAG, 2022
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2.7.1.3 Geometric Analysis

The geometric analysis used the topographic study, for the preparation of plans and profiles in
accordance with the standards and characteristics of the surroundings. The geometric designs of the
owverpasses were based on the Southern Africa Transport and Communications Commission (SATCC)
regulations in force, to incorporate all relevant constraints to the specificity of the proposed works.

The road traffic-speed considered in the analysis was 60km/h and a maximum standardised gradient
of 8% was adopted. In this context, the proposed geometry considered the trinomial components of
comfort, accessibility and area of intervention, so that the planned ramps allow easy access for users
(drivers and pedestrians) and minimize the works’ footprint. The overpasses will have side walkways
in both directions, which will function as a ramp allowing full accessibility. The overpasses will not
have any stairs. Other considerations include the minimum width for the vehicle carriageway of 3.50m
and the priority width of 1.50m for the pedestrian pavements. Almost all of the planned roads,
including the raised crossings and the other component roads (local access roads, acceleration and
deceleration lanes, etc.) are provided with two lanes per direction of flow, offering better traffic flows
and greater efficiency for the desired mobility.

As noted in the previous paragraph, the concept of the project is not restricted to the overpasses, but
encompasses all its surroundings, including access to local roads, pedestrian crossings and promotes
a high degree of accessibility to all users involved in the proposed intervention.

Finally, in order to promote fluidity during construction while minimising negative impacts on the social
environment, expropriation of land was reduced as much as possible, notably regarding the required
land for the implantation of elevated areas.

2.7.1.4 Earthworks

The scope of the earthworks is presented in Table 2.4.

Table 2.4 Earthworks

Material Excavation/filling Volume, m?3
Excavation for foundations, including removal of remaining materials 10,290
Excavation for opening the floor box, including removal of remaining materials 11,820
Landfill in foundations, w ith soils coming from excavations 3,822
Technical landfill, with selected soils on loan 8,748
Execution of sub-base in red earth, with 20 cm thickness 7,600

Source: BDM, 2023

Where foundations are located, excavations to the desired depths will be carried out and the surplus
material will be displaced in designated areas within INZAG’s yard. This material is expected to be of
minor quantities and will be used for construction of abutments/ramps The volume of earthworks in 8
months is estimated as 18,000 m®.

The landfill material will be transported from the quarry to INZAG’s yard for temporary stockpiling.

2.7.1.5 Structural Component

The pre-dimensioning of the structures was based on the SATCC and Eurocode standards. It was
established as a premise for the standardization of designated loads in accordance with the SATCC,
plus the loads arising from the designed pavement layers.

For the foundations, the available Geotechnical Studies carried out for other projects along Deolinda
Rodrigues Avenue were used as a reference. Thus, the standard pile is designed with a diameter of
1.0 m and a depth of 15.0 m. These dimensions should be validated after a specific drilling campaign,
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which started in July but the complete report is not available to the date of this assessment, therefore,
the described design might be changed based on the results of the campaign.

A mixed solution was selected as the best option for the Project’s structural components, consisting of
a superstructure in reinforced concrete and a mesostructure and infrastructure in metallic elements.

The columns, sleepers and decks, are all designed in concrete.

The constituent elements of the superstructure of the overpasses include a set of stringers, H-steel
beams, supported at both ends by metallic cantilevers (Figure 2.45). These cockpits are in turn
supported by metal pillars. The set of stringers is stopped by a series of laminated profiles, in order to
reduce the lengths of instability phenomena, which are distributed along the entire length of the
spans, and which provide greater rigidity of the deck as a whole.

Figure 2.45 Typical Overpass Structural Section
Source: INZAG, 2022

The concrete pillars are designed to work in a portico system, ensuring the locking of the structure to
control perpendicular stress to the deck. The length of the pillars is variable in the various overpasses,
ranging between 8 and 9 meters. Double supports are designed at the connection of these elements
to the concrete footings. During the detailed design, an analysis will be carried out to assess the

option of changing the pillars from steel elements to concrete elements.

The steel elements were designed to account for deviated and compound bending. To this purpose,
welded profiles and laminated profiles were used, as seen in Figure 2.46, to avoid the need for
temporary shoring or counter-arrows to control long-term deformations.

Two main types of connections were considered for the structure, notably continuity connections, with
top plates and labelled connections with fin plates.
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Figure 2.46 Proposed Steel Ele ment Component Connections
Source: INZAG, 2022

2.7.1.6 Pavement

For the surface pavement, a flexible structure is proposed, for the overpasses and for the road ramp
as detailed below. The asphalt design will consider all the requirements based on the SATCC
(Southern Africa Transport and Communications Commission) Norm.

Overpasses pavement

The pavement structure was designed to adapt to the local traffic, which is lower than the limit used
for the Project Design. Thus, the pavement structure would include the listed components:

m Wearing course: bituminous concrete 5.0 cm thick;

m Binder course: bituminous concrete 5.0 cm thick;

These two layers will be applied on the concrete layer table of the overpasses.

Road ramps pavement

The road ramp pavement is proposed to consist of a base and sub-base of granulometrically
stabilised soil and an asphalt concrete wearing course.

In the absence of a specific geotechnical campaign, the pavement structure was designed to be
compatible with the existing pavement of the Avenida Deolinda Rodrigues. It was also designed to
adapt to the local traffic, which is lower than the limit used for the Project Design. Thus, the pavement
structure would include the listed components:

m  Wearing Course: bituminous concrete 5.0 cm thick;

m Binder Course: bituminous concrete 5.0 cm thick;
m Stabilised base: 20.0 cm thick granulometrically stabilised base (Tout Venant);
m Sub-surface: 20.0 cm thick red earth sub-base.

The pavement component materials are to comply with the following specifications (Table 2.5,Figure
2.47):
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The details and dimensions of these elements will be defined in the detailed Project design. The basic
plan of the drainage system for the five overpasses is presented in subsections below (according to

the Drainage Report, ver.00, June 2023, provided by BDM and INZAG).

SME

The water collected at the overpass will be led to two discharge points. The solution aims to awid the
transmission of a new drainage system through the Overpass (Figure 2.48):

m  South Side of Overpass (EN230): Drainage will be directed to the existing drainage system on
Catete Road. The existing network should be relocated and requalified;

m  North Side of Overpass: Drainage will be directed through the side street with the existing
drainage system to collection ponds located 350 m downstream

S0 N

3 -‘."u}
e 2\ Y
N

Figure 2.48 Proposed Drainage Network at the Viana Overpass
Source: BDM, 2023

Viana

The water collected at the overpass will be led to two discharge points. The solution aims to awid the
transmission of a new drainage system through the Overpass (Figure 2.49):

m  South Side of Overpass (EN230): Drainage will be directed to the existing drainage system on
Avenida Deolinda Rodrigues. The existing network should be relocated and requalified;

= North Side of Overpass: Drainage will be directed to the existing network through a side street,
1,300 m away from the lowest part of the overpass. The existing network should be relocated and
requalified.
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Figure 2.49 Proposed Drainage Network at the Viana Overpass
Source: BDM, 2023

Estalagem

The water collected at the overpass will be led to two discharge points. The solution aims to awid the
transmission of a new drainage system through the Overpass (Figure 2.50):

= South Side of Overpass (EN230): Drainage will be directed to the existingdrainage system on
Avenida Deolinda Rodrigues in two network segments. The existing network should be relocated
and requalified;

= North Side of Overpass: Drainage will be directed to the existing network. The existing network
should be relocated and requalified.
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Figure 2.50 Proposed Drainage Network at the Estalagem Overpass
Source: BDM, 2023

Mulenvos

The water collected at the overpass will be led to two discharge points. The solution aims to awid the
transmission of a new drainage system through the Overpass (Figure 2.51):

m  South Side of Overpass (EN230): Drainage will be directed to the existingdrainage system on
Avenida Deolinda Rodrigues in two network segments. The existing network should be relocated
and requalified;

m  North Side of Overpass (Mulenvos Road): Drainage will be directed through the side street to the
existing network, 660 m away from the lowest part of the Overpass. The existing network should
be relocated and requalified
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Figure 2.51 Proposed Drainage Network at the Mulenvos Overpass
Source: BDM, 2023

5th Avenue

The water collected at the overpass will be led to two discharge points. The solution aims to awoid the
transmission of a new drainage system through the Owverpass (Figure 2.52):

m  South Side of Overpass (EN230): Drainage will be directed to the existing drainage system on
Avenida Deolinda Rodrigues in two network segments. The existing network should be relocated
and requalified;

= North Side of Overpass (5" Avenue): Existing drainage system on the 5" Avenue. The existing
network should be relocated and requalified.
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Figure 2.52 Proposed Drainage Network at 5t" Avenue Overpass
Source: BDM, 2023

2.7.2 Overpass Road Safety Design

The available preliminary design of the Project does not contain any information related to the road
safety design of the overpasses themselves. This information has to be completed once the detailed
design of the Project is available. However, the maps provided for deviation roads visualise the signs
that are planned to be installed at these roads: traffic deviation arrows, speed limits (30 km/h) at some
of the roads, stop signals and warning signs before the railway crossings.

2.7.3 Right of Way

The planned overpasses are not categorised as highways nor typical roads as such; therefore, no
allocated ROW has been identified as applicable to the new structures per legislation. The Project will
need to comply with the regulations of the existing infrastructure utilities, and their respective norms
and standards.

After completion of the detailed design, an offset will be defined from the road centrelines, to consider
areas necessary for the safe construction of the Project. This offset should vary depending on the
type of roads considered, for example between surface level roads or in areas with ramps or elevated

structures.
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2.8 Project Activities and Sequencing

2.8.1 Preconstruction Activities

Prior to construction, the planned preliminary activities are categorised into the main tasks:
m  Mobilization;

m  Geotechnical Surwey;

m  Pedestrian Crossings Relocations;

= Traffic deviation;

m  Detailed Design;

= Site cleaning;

m  Resettlement;

= Front yards installations;

m  Work area provisional fencing and other safety measures to start the works;
= Communication policy implementation; and

= Manpower integration and context/project training (Direct and Indirect Manpower).

2.8.1.1 Existing Public Infrastructure

Utility and senvice lines along the construction area will be affected as a result of the Project activities.
The main utilities to be affected include:

m  Waterlines;

m Electric lines;

m Telecommunication services;
m Transformers; and

m Street lights;

In general, road construction activities have a high potential to damage pipeline electrical
infrastructure, and any interruptions may be very significant to consumers, especially industrial users.
Seniice interruptions can take a long time to reconnect, especially if entire systems have to be shut
down and restarted.

The available information on existing utilities is included in the following subsection 2.8.1.1. The
relocation of these structures shall be considered in the Project design, with details and engagements
in the Project design phase.

Utilities relocation

Construction will require relocation (at times temporary and at times permanent) of existing utilities.
Key existing infrastructures and services where displacement will be needed will include the following:

m  Drainage infrastructures (existing drainage network is described in Section 4.1.6.1);
m  Water supply infrastructures;

m  Electricity supply infrastructures (high and low woltage power lines);

m  Telecommunication infrastructures,

m  Gas supply pipes;
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m  The infrastructures and senvices identified based on the stakeholder feedback and concerns raised

during the stakeholder engagements.

For the relocation of the utilities INZAG will interact with their owners, who must approve the new
solution for diverting their infrastructure and also identify the companies to carry out the relocation

works. (e.g. water network, electricity network, telecommunications). A summary of the planned works

for the relocation of the overhead lines is presented in Table 2.6 (the plan is not final as of
30.09.2023, options of keeping some of the overhead lines or their relocation/replacement by
underground lines are still considered):

Table 2.6 Overhead Lines Relocation

Location

Works planned

SME (see existing
utilities Figure 2.53 and
Figure 2.54)

Removal of supports, accessories and the respective line;

Installation of supports;

Supply and installation of medium voltage (MV) 30kV overhead line —
relocation of the poles and line itself;

m Supply and installation of medium voltage 30kV underground line;

m Commissioning.

If it is possible to bypass the existing infrastructure, no intervention may be
necessary.

Viana (see existing
utilities in Figure 2.55,
Figure 2.56)

Removal of supports, accessories and the respective MV line;

Removal of supports, accessories and the respective low voltage (LO) line;
Removal of supports, accessories and the respective Fibre-Optic (FO) line;
Installation of MV supports;

Supply and installation of MV 30kV line;

Supply and installation of LV underground line;

Supply and installation of underground FO line;

Commissioning.

Estalagem — Accessto
the hospital (Figure 2.57,
Figure 2.58)

Removal of supports, accessories and the respective HV line;
Removal of accessories and the respective MV line;

Removal of supports, accessories and the respective FO line;
Installation of HV supports;

Installation of MV and LV supports;

Supply and installation of 220kV HV line;

Supply and installation of MV 30kV underground line;

Supply and installation of underground FO line;
Commissioning.

The HV supports are suggested to be replaced by higher ones because of the
overpasses’s height.

Mulenvos (Figure 2.59,
Figure 2.60)

Removal of supports, accessories respective HV 220 and 60 kV line;
Removal of supports, accessories and respective MV 15kV line;
Removal of supports, accessories and the respective FO line;
Installation of HV supports;

Installation of MV;

Supply and installation of 220kV HV line;

Supply and replacement of the 220kV HV overhead line (after construction of
the overpass);

Supply and installation of MV 15kV underground line;

m Supply and installation of underground FO line;

m Commissioning.

Option of replacing the MV lines with an underground cable is still under
consideration. One of the suggestions is to temporarily replace the 220kV line
with an underground cable and at the end of the construction of the overpass,
reinstall the 220 kV overhead support.

Part of the arrival section of the 60kV line to SE GAMEK km 9 must be by
underground cable
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Location Works planned
5fh Avenue (Figure 2.61, | m Removal of supports, accessories and the respective FO line;
Figure 2.62) m Supply and installation of underground FO line;
m Commissioning

Figure 2.53 Plan of the existing utilities at the SME overpass
Black line— MV lineto be substituted by an underground cable, red line — MV line to be relocated

Source: INZAG, 2023

K

Figure 2.54 View of the existing MV line at the SME overpass
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Source: INZAG, 2023

Figure 2.55 Plan of the existing utilities at the Viana overpass

White line — MV 15 kV line; Red line — proposed relocation of the MV line; Yellow line — Low-Voltage and FO
overhead lines that will be relocated underground.

Source: INZAG, 2023

Figure 2.56 View of the existing overhead lines at the Viana overpass
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Source: INZAG, 2023

Figure 2.57 Plan of the existing utilities at the Estalagem overpass

Green line — HV line Yellow line — LV and FO overhead lines that will be relocated underground; Blue line —
proposed relocation layout of HV and MV, Yellow Pins P1, P2 and P3 — existing supports; Red Pins P1’ and P2’
are the suggested tying supports.

Source: INZAG, 2023

Figure 2.58 View of the existing overhead lines at the Estalagem overpass
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Angola

Source: INZAG, 2023

Figure 2.59 Plan of the existing utilities at the Mulenvos overpass

Yellow line — LV and FO overhead lines that will be replaced by underground lines; White line — 60 kV lineto be
replaced; Red line — new double-tie layout of the vertical track for the 60 kV line; Black line — new 60 kV line
track; Yellow Pins P1, P5 and P6 — existing supports of the 220 kV line; Red Pins P1’ and P1”’ are suggested
new higher supports.; Blue Pins P2, P3 and P4— existing MV supports; Green Pin P7 — LV support.

Source: INZAG, 2023
=

Figure 2.60 View of the existing overhead lines at the Mulenvos overpass
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Source: INZAG, 2023

Figure 2.61 Plan of the existing utilities at the 5" Avenue overpass

Yellow line —FO overhead line that will be relocated underground; Red Line — existing HV Line, P1 — HV Support.

Source: INZAG, 2023

Figure 2.62 View of the existing overhead lines at the 5% Avenue overpass
Source: INZAG, 2023

2.8.2 Construction Activities

For each of the main Project sites, specific activities shall be carried out that entail the following tasks:
m  Resettlement actions (provided in the RPF designed by ERM)

= Relocation of utilities;

m  Owerpasses’ Works:

- Preparation of the area for the piles, with excavation or filling of the area;
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- Bored cast for concrete piles (bored, preparing heads and temporary steel casing), for the
foundations of piers and abutments;

- Blinding and reinforced concrete for bases, footings, pile caps, and ground slabs;
- Installation of the face panels for Walls;
- Mechanical Stabilization of the ground;
- Assembly of the main parts of Metallic Structures for overpasses;
- Assembly of the precast planks;
- Assembly of the bearing bridges;
- Deck rebarinstallation;
- Deck concreting;
- Sprayed waterproofing membrane to the deck, bituminous protection;
- Subbase and base of the ramps;
- Application of the layers of subgrade and asphalt on the deck and ramps; and
- Street lightening installation
= Provisional Roads for the traffic deviation:
- Surface preparation for provisional roads improvement;
- Earth cut and fill to recover the provisional roads;
- Laying of a base of crushed stones or adequate soil.
m  Road Works:
- Remow if needed the existent asphalt pavement;

- Surface preparation for new road construction: debris, large rocks, vegetation and topsoil will
be removed from the areas to be paved;

- Earthworks — Excavation and/or filling;

- Surface preparation — laying of a sub-base;

- Kerbs’ installation;

- Laying of a base of crushed stones;

- Walkways preparation;

- Prime coating;

- Laying of the asphalt binder, tack coat and asphalt wearing course;
- Road and Deck drainage;

- Deck Lightning

= Assembly of the traffic signs and road marking

2.8.3 Construction Traffic

The construction traffic will be managed through a bespoke management plan developed to avoid the
impacts of road dualization. The Project shall implement safety measures for the internal road
network, traffic signals, site access control, personnel working on-site, internal traffic management,
off-site traffic management, implementation of regular training, road and vehicle maintenance.
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Material Type Prospective

Quantity
Steel structures 3,000 ton
Concrete 12,000 m3
Base course material 20,000 m?
Formw orks 34,000 m?
Rebars 1,120 ton
Drainage ditches 3,200 m
Guard rails 11,800 m
Impermeabilization 5,200 m?

Source: INZAG, 2022

INZAG will not have its own borrow pits and will acquire the construction materials from third parties:

m  FFB (certified Angolan company) — laterite from licensed borrow pits: material for the earthworks
and asphalt;

m  Prefangol (certified Angolan producer of cement, plaster and concrete, Industrial license
SILAI/156/3681/DNI/2021 from 12.03.2021 valid until 12.03.2026; Environmental License

3571404202 from17.11.2021, valid until 16.11.2024) — concrete, commercial quarry;
m  Cobeton (certified Angolan company) - concrete;

m  German suppliers (not yet defined) — steel.

= FFB borrow pits (9°50'51.74"S, 14°34'29.85"E) are located along the EN120 road in Bengo
province, 183 km from the closest overpass (SME) and 206 km from the furthest overpass (5"
avenue). It is an area used for borrowing for over 10 years (Figure 2.66).

Google Earth

Figure 2.66 Location of the FFB borrow pits

An FFB-owned installation in Panguila, 24.4 km from the INZAG permanent construction yard to the
north) will supply the Project with earthwork material and asphalt.
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The location of the quarry used by Prefangol for the supply of the Project is yet unclear but, according
to the company’s website, there are three quarries in Angola in Zenze, Moxico e Cahama, and

Burgaleira em Bom Jesus.

2.10.2 Water Use and Treatment

The foreseen water consumption during the construction phase is related primarily to the watering of
the construction sites to reduce dust emissions due to earthmoving activities, at the batch plant and
for civilian uses. Table 2.12 below summarizes the planned needs of the whole Project.

Table 2.12 Water consumption for Overpasses Project

Typology Quantity
Potable w ater 1,800 m®
Water for industrial use 6,868 m°

Source: INZAG, 2023

The water for water dispensers used at the Camp Site will be supplied by a local third party. For other
uses, including industrial, INZAG will store water in tanks, that will be distributed to the construction
sites.

The main activities that will require water during construction are:
m  Scarification of the subgrade

= Piling;

= Landfilling;

m  Construction of ditches;

= Soil cement;

= Pavement;

m  General cleaning.

The records of used water amount will be kept in a specific form, presented in the annex to INZAG’s
Water and Wastewater MP (MP PASUL HSE SGI 007 0). The expected wastewater types during

construction are presented in Table 2.13.

Table 2.13 Wastewater generated by Overpasses Project

Typology Quantity Collection and Treatment

Domestic effluents from the 560,160 kg Collected into septic tanks w ith primary
camp site treatment (decantation and filtration) and
biological treatment (anaerobic fermentation)
and subsequent aspiration and transport
directly to its final destination, by a company
duly accredited.

Industrial  effluents from | No quantities Collected into hydrocarbon separators, the

maintenance areas and provided generated sludge will be removed by a pump
w ashing of construction site truck and transported to the final destination
equipment by a company duly accredited

Source: INZAG, 2023

The company that will be managing the septic tanks and hydrocarbon separators will be selected from
the list of units licensed by the Ministry of Environment of the WNA".

T ANR | Agéncia Nacional de Residuos(gov.ao)

WwWw.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 100


https://anr.gov.ao/Residuos.php

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT FEHLER! VERWENDEN SIE DIE REGISTERKARTE 'START', UM
Construction and Operation of 5 Ovempasses — Luanda Railway Track, HEADING 1 DEMTEXT ZUZUWEISEN, DERHIER ANGEZEIGT
Angola WERDEN SOLL.

2.10.3 Fuel and Energy Consumption

Fuel will be used in the project by all construction vehicles as well as by generators to supply
electricity to the construction camp.

For that purpose, fuel will be stored in specific tanks including secondary containment located at the
contractor camp, where they will be used to refuel vehicles. Total fuel consumptionis estimated to be
2 million litres of diesel for the whole length of construction (24 months), diesel consumption per
month is shown in Table 2.14. Fuel will be required for the operation of the camp as well as all

construction and logistics that involve the use of generators to produce electricity.

Table 2.14 Diesel Consumption during Construction (thousands of litres)

Mont M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12
hs

93.3 99.5 99.5 | 100.5| 104.0 | 121.4 | 123.9 | 125.7 125. | 1251 | 129.9 | 130.4

M13 M14 | M15 M16 M17 M18 M19 M20 M21 M22 M23 M24
120.9 99.5 88.2 85.4 60.6 35.9 19.3 | 35.9 30.3 54 35.9 11.0

Source: INZAG, 2023
The main campsite will be connected to the public electric grid and have a secondary generator. The
construction yards will be powered exclusively by generators.

2.10.4 Project Emissions, Discharges and Wastes

2.10.4.1 Air Emissions

Emissions from the project are derived from the use of fuel. In addition, dust will also be generated as
a result of earthworks and the movement of vehicles, mainly on unpaved roads/substrates. In both

cases, INZAG will apply best practices (see Section 2.12).

2.10.4.2 Light Emissions

Some of the construction activities are planned to be performed at night that may impact the locals.
No embedded controls are included into the preliminary Project design.

2.10.4.3 Noise Emissions
Construction will generate noise mainly as a result of the use of heawy machinery and vehicles. The
best practice applicable to the projectis presented in Section 2.12.

2.10.4.4 Waste

Since the end of its brutal civil war in 2002 and the relative political stability that followed, Angola has
taken concrete steps to address national waste management priorities. In this view, waste
management in Angola is organized through ‘Waste Management Plans’ (WMP), to respect the good
environmental practices and the legislation in force.

This section provides a description of the waste generation and treatment for the construction phase
of the Project, as analyzed through the WMP dated January 2023.

The main objectives of this section are to:

m Identify the types and (where possible) estimated quantities of waste produced and generated
by the Project;
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m |dentify the measures to be taken for waste handling and treatment by prioritizing valorization,
recycling, and reuse before elimination, all by ensuring the protection of the environment, as well
as employees’ and communities’ health; and

= Contribute to the global goal of environmental management, in particular waste management.

Waste Categories

The main Project activities generating waste are listed below:

= General handiworks, including activities like Stakes preparation, with excavation or cementing;
Concrete stakes installation with drilling and provisory tubing, for pillars and abutments
fundaments; Lewveling concrete and reinforced concrete casting for fundaments, sabots, stakes
blocs and floor slabs; Walls front panels installation; Assembly of the principal elements from the
viaducts metallics structures; Prefabricated panels assemblage; Application of the waterproof
bituminous protection; Under-fundament and ramps base; Fundament layer and asphalt
application on the ramps and the bridge deck; and Public lighting implementation.

= Implementation of temporary roads for traffic deviation, including activities like Surface
preparation with vegetation and vegetal dirt removal; Road backfill; Laying a gravel base or

appropriate floor.

= Roads handiworks, including activities like Preexisting asphalt road removal; Surface
preparation: debris, big rocks, vegetation and dirt removal; Earthwork, excavation and
embankment; Underlayer installation for surface preparation; Road verges and footbridges
installation; Gravel base installation; Asphalt layer application; Bituminous bound, bituminous
layers for road construction.

INZAG will use a preexisting worksite next to the Project workplace, which contains the necessary
installations for the project, e.g., offices, workshops, warehouses, a special waste storage area, waste
management zones, sanitary installations, and a cafeteria.

Tentative estimates of waste types and quantities during the construction phase of the project include
the following (Table 2.15). No chemical waste is foreseen. There will be no canteen at the
construction sites, the food will be delivered from the canteen at INZAG permanent yard. Concrete
mixer wash water and concrete laitance will be the responsibility of a contractor. Washing of the
machinery and equipment will also be performed by a subcontractor within his premises.

Table 2.15 Waste streams for Overpass Project

Waste Category Typical Generation Rate, Storage type Expected
(source) Constituents kglyear amount,
kglyear

Equipment Waste synthetic oils 7,500 | Watertight 15,000
maintenance for engines, gears, 200 litre

and greases metal drums

Absorbents, filter 2,000 | Watertight 4,000

materials (including 1,000 litre

oil filters not plastic drums

otherw ise specified),
w iping rags and
protective clothing
contaminated with

hazardous

substances

Used tires 8,825 | In a place 17,650
delimited
and
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Waste Management

For the different types of waste listed in the table above, and which require transport and treatment,
all the operators selected to transport, process, recover and ensure the destination of the various
types of waste must be included, as far as possible, in the lists of units approved by the Ministry of the
Environment. Any transport will be accompanied by the consignment note for the transport and

disposal of hazardous waste provided by Presidential Decree No. 190/12 of August 24 - Annex VII.

All types of waste are firstly gathered in adequate storage areas on site prior to being transported for
treatment, following the guidance per type of waste (LAR methodology). When the stored quantity is
close to the temporary storage capacity, the dispatch process for processing or revalorization is
triggered.

The surplus material will be transported by the certified company FFB to Aterro Sanitario de
Mulenvos, a dumpsite located at the following driving distance from the projected overpasses (Figure
2.67):

= 9km from the 5" Avenue owerpass;
® 6.6 km from Mulenvos overpass;
= 7.1km from Estalagem overpass;

m  12.5 km from Viana overpass;

29 km from SME owerpass.

Figure 2.67 Location of the dumpsite Aterro Sanitario de Mulenvos
1. Used Oils (LAR 13 03 06)

Most of the used oils are classified as hazardous wastes. They mainly come from the maintenance
and use of heaw machines, excavation material and construction equipment (i.e., in the preparation
and execution work phase). It also concerns any substances contaminated by oils.
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2. Industrial packaging, including municipal packaging waste (LAR 15 01) and
absorbents, filter materials, wiping clothes and protective clothing (LAR 02)

Packaging waste comes mainly from the packaging of building materials and maintenance aids.
Packaging, absorbent, and filtering materials will be separated from other waste with urban
characteristics, depending on the use and nature of the packaged products, in order to awoid
contamination of other fractions.

3. Batteries & Accumulators (LAR 16 06)

Used batteries and accumulators, classified as hazardous waste, pose serious risks to the
environment as they contain ionic lead and sulfuric acid, which increases the risk of leaching and
groundwater contamination in the event of an accidental spill.

4. Chemical Waste

According to the list of wastes, associated with the project, there will be some hazardous waste
associated with equipment maintenance (mainly oil wastes, see Table 2.15), that will be stored in
watertight 1,000 litre plastic drums. Their management will be the responsibility of the subcontractor,
which to this point was not specified.

5. Liquid Effluents
The effluents likely to be produced as part of the Project are as follows:

m  Domestic wastewater - from sanitary facilities and canteens that will be in service during the
works; and

m Industrial wastewater (oily water) - from maintenance and washing areas of site equipment.
Domestic effluents will be produced more regularly and in larger quantities in the social facilities,

hence a domestic effluent disposal network will be installed in this area of the site, as well as a system
for treating these effluents before their discharge.

As specified in Section 2.10.2, domestic effluents will be collected into septic tanks with primary
treatment (decantation and filtration) and biological treatment (anaerobic fermentation) and
subsequent aspiration and transport directly to its final destination, by a company duly accredited.

Oily industrial effluents (high in hydrocarbons) are mainly produced in the equipment maintenance
area that will be managed by subcontractors.

6. Construction and demolition waste (LAR 17 01, 17 02, 17 04 and 17 05)

Construction and demolition waste (CDW) has a very heterogeneous composition and an
inhomogeneous constitution, with fractions of different sizes, which can be classified into hazardous,
non-hazardous and inert waste.

This category includes waste land volumes, consisting of soil and rock, vegetation, and volumes of
the asphalt removed from the construction site. Uncontaminated excavation material is considered
inert waste.

7. Municipal waste, including fractions collected se parately (LAR 20 01)

In accordance with the definition of urban waste composition established by the legislation, on field
produced wastes are similar to urban solid waste (MSW/USW). Part of the waste produced may be
recyclable, and the separation according to the different fractions will therefore be ensured as far as
possible.

2.1 Operations and Maintenance

The construction contract and engineering design make no reference to the operational lifetime of the
structures. For these type of structures, it is usually at least 50 years. After the end of construction,

MINTRANS will be responsible for the overpasses’ maintenance.
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The Financing Agreement, as it stands, does not contain provisions outlining the Buyer's
responsibilities toward E&S obligations after the construction phase. Instead, these responsibilities
are governed by external guidelines, specifically the Equator Principles. According to the principles,
the Buyer is obliged to provide monitoring reports to the Lenders/ECA (Export Credit Agency) after the
construction phase, demonstrating the impacts of the Resettlement Action Plan on the affected
population.

It's essential to note that these provisions are beyond INZAG'’s scope as the project operation and
maintenance would fall entirely under the responsibility of the Buyer. MINTRANS is obligated to
continue creating and submitting monitoring reports to the Lenders in accordance with the Equator
Principles.

212 Project’s Implementation of the Mitigation Hierarchy

2.12.1 Embedded Controls

Embedded controls include procedures or technical/design aspects that will be employed to avoid or
minimise potential environmental or social impacts of the Project; these controls are considered an
integral part of the Project design. The impact assessments on individual topics in the ESIA shall
assume that these controls are already implemented and that any supplemental mitigation measures
would therefore be ‘above and beyond’ any existing / planned embedded controls to address specific
risks that are not sufficiently mitigated by these controls.

Generally, embedded controls that have already been applied or will be integrated into the next phase
of the Project’s design should comply with the following:

= Angolan Environmental and Social Laws/Regulations;

m |FC EHS Guidelines for Toll Roads;

m |FC EHS Guidelines for Construction Materials Extraction;
m  IFC General EHS Guidelines;

m  INZAG Smart Design Solutions; and

m  Design Action Readiness Tool - DART (ERM tool based on the international best practices and
IFC EHS Guidelines presented in Appendix D).

If some of the measures already included into the Project design are not sufficient from the
perspective of the impact assessment or the legal requirements, additional mitigation measures will
be identified.

It is noted that infrastructure works such as foreseen for this Project are well-established activities,
and as such many of the measures necessary to protect the environment and people are already
included in the design. A key function of the ESIA will be to describe such measures and how they
awoid, minimise, or reduce impacts, while acknowledging that they are embedded into the Project.
The focus of the ESIA’s ESMP section will be to identify any additional mitigation that is needed, for
example, measures necessary to comply with specific local requirements or to mitigate/ monitor
impacts that derive from site-specific baseline characteristics.

2.12.2 INZAG’s Smart Design Solution

The Smart Design Solution tool is developed by INZAG in order to identify the most challenging areas
along the flyover areas and find optimum solutions. Through this tool, INZAG takes a proactive
approach to assessing and mitigating key Environmental & Social risks by conducting micro
alignments of the flyover footprint and associated access roads.

Initially, 12 overpasses’ locations were assessed and five of them were selected for the Project
development. For the optimal positioning of the overpasses a Smart Design Solution was used.
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During the preliminary study, it was possible to identify thatin most situations the implementation of
the flyover would cause important constraints related to the residents adjacent to its implementation,
as well as traffic circulation within the neighbourhood. Therefore, new side senice and return roads
were included to allow access to the flyover, as well as access to any emergency vehicles. As the
reason for this project is to eliminate the railway level crossing and the risks and constraints that it
causes, naturally this intervention has to aim at harmony with the circulation in the surroundings.

Therefore, in comparison with the geometric design of the previous phase (Scoping Report), the
current design includes service and access routes that now guarantee adequate road circulation in

the surroundings.

2.12.3 DART Mitigation Measures

DART is a tool prepared by ERM to identify the general mitigation measures applicable to the design,
construction and operation phases of highway projects. It includes international best practices and
requirements of IFC EHS Guidelines for each topic. The DART tool has been tailored to the Project’s
scope and is presented in Appendix D.
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213 Evaluation of Alternatives

In alignment with all relevant stakeholders and the relevant national strategies as well as with a
thorough analysis of the sources of the traffic congestion problems and safety hazards on the Luanda
railway tracks, the following main options were considered:

= No Project Alternative;

m Project option: To construct overpasses over 5 selected locations;

2.13.1 Context for Alternative Considerations

Firstly, it is important to note that the considerations of Project alternatives need to align with the
National strategies (the National Development Plan (PDN); Long-Term Strategy (PLA) 2025; the
National Master Plan for The Transport and Road Infrastructure Sector (PDNSTIR) 2038 and; the
General Master Plan of Luanda (PDGML) to ensure that the Province of Luanda objectives to improve
travel conditions for urban and daily city connections are met.

Below are listed some key requirements for the alternatives considered:

m Consolidate the Integrated Systems for the various modes of transport. Indeed, Luanda, as
the capital of the country, concentrates a large part of the country's economic resources and
consequently has strategic objectives that eventually influence the other provinces. In view of
the guidelines presented in these documents, the need to implement Integrated Systems for
the various modes of transport is evident, since urban congestion is identified as one of the

main obstacles to the development of economic and social activities in the city.

= Promote of high density of public transport services, which is one of the primary
objectives of the PDGMLL. It foresees an integrated system with high-capacity primary
corridors, several secondary urban routes and a capillary supply network with maximum
reach and a high number of passengers. Over the years, the need for mobility and transport
senvices will increase and for this reason, it is necessary to focus on strong mobility, in order

to meet the estimated future demand for transport in the province of Luanda in 2030.

m  Ensure efficient access for passengers and goods with the construction of urban land
transport infrastructure (road and rail). Completion of the New Luanda International Airport
(NAIL) is a priority, to create a "hub" between Latin America and Asia and distribute traffic
from Europe to neighbouring countries, namely in Southern Africa, as well as a set of actions
justified by the overall objective of developing transport infrastructure.

m Priority of the LR, as itis identified as the system that can handle a high movement capacity,
results in the need to build overpasses to prevent interference, especially where there is a
strong component of congestion and greater population density. At the points of convergence
between the road system and the railway separate level junctions with bridges/overpasses
will stop the disturbance of the traffic flow and allow for greater speed. The destinations of
most trips through the Province of Luanda during the morning rush hour are the denser urban

areas, especially Luanda, Cazenga and Viana, along the Deolinda-Catete Corridor.

m Prioritize the improvement of the Deolinda Rodrigues-Estrada de Catete corridor, as it
continues to be the city's main access axis, intersecting with the metropolitan ring road
system. It is the main access road to the New International Airport of Luanda, Cazenga and
Viana; it also plays an important role as the main national road to Catete and Malanje; its
improvement will relieve the pressure of adjacent secondary and tertiary roads. The improved
road will also be used for regional public transport lines and will grant high accessibility to the
special economic zone and dry port area in Viana.

m Prepare for the railway expansion - Parallel to Estrada de Catete, the existing railway line
will be doubled and serve as a tilting train between Luanda, Cazenga and Viana, improving
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the overall capacity of the city's railway system. In addition, a train line is proposed that offers
fast connections from various destinations to the new Airport.

2.13.2 No Project Alternative

Should the No Project Option be considered, the existing conflicts between traffic, commerce and
community health and safety will continue. Additionally, once NAIL becomes operational (expected in

2023) these risks are expected to increase due:
m the higher volumes of traffic (on the main arteries and secondary roads)
m the higher frequency of trains (circulating at a higher speed than currently).

The No Project alternative would therefore likely cause a potential increase in fatal accidents, notably
in the highly used crossings of the five proposed Project locations: SME, Viana, Estalagem, Mulenvos
and 5th Avenue.

The No Project Option would also be contradictory to the strategies aimed at improving travel
conditions for urban and daily city connections in Luanda.

In conclusion, the “do nothing” scenario is not considered a socially and economically viable
option.

2.13.3 Project Options Assessed

The scope of the current Project was defined considering a total of 14 crossing locations on the
railway, of which the 5 that had significant bottlenecks in terms of railway crossing were selected. This
selection aimed to identify the locations that could best reduce the conflicts between traffic, commerce
and community health and safety. The construction of these overpasses was selected based on the
level of improvement provided to the current safety concerns at the crossing locations.

Additionally, the Project would help to awoid certain risks that would otherwise be problematic to be
eliminated, once NAIL becomes operational (expected in November 2023) as higher volumes of traffic
(on the main arteries and secondary roads) and also a higher frequency of trains (circulating at higher
speed than currently) are expected. In view of this, the construction of overpasses can bring a
decrease in the number of current and projected future fatal accidents in the regions of SME, Viana,
Estalagem, Mulenwvos and 5th Avenue.

The design solution proposed in this Project recommends the construction of overpasses over the
Luanda Railway. In this sense, there are no alternatives for the location of the Project given that the
roads that cross the railway line of the Luanda Railway already exist and the only viable alternative
identified would therefore require a continuous network to cross the railway. In this sense, the
construction of overpasses to address the current situation was deemed the only reasonable option to
respond to the existing site conditions.
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4.1.1.2 Temperature and Precipitation

September to April is the austral summer, known locally as the Cacimbo (Sawe, 2019) during which
the highest temperatures occur. June to September are the country's cooler months where
temperatures usually can reach their lowestin July and August. This is also the period where the
Botswana Anticyclone creates strong winds that blow from east to west bringing with them dust
storms and can hawve significant impacts on grasslands and crops (Huntley, 2019) (Lenssen et al.
2020), (Carvalho et al., 2017).

In Luanda, the average temperature is 25 °C, with March being the hottest month with average
temperatures of 28 °C and July is considered the coldest with a temperature of 21 °C (Figure 4.2).
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Figure 4.2 Average Annual Temperatures Recorded in the Province of Luanda
Source: INAMET, 2022

Precipitation patterns of Angola are strongly seasonal. Generally, the rainy season runs from
September to April, where precipitation often falls in heawy rain events. The length of this season
depends on the region, however. In the north and central plateau, the rainy season can last eight
months, from September to April, while in the south, the rainy season begins in November and ends
in March. The rainy season is shortest on the northern coast where it is only from February to April.
Additionally, variability in the rainy season is very high from one year to the next.

In Luanda the rainiest months are March and April but precipitation during these months can
considerably vary between 0 and 400 mm. The winter and dry season runs from June to September
during which the average precipitation is very low, and in many parts of the country, almost zero. For
example, between 1961 and 2000, only 4.5% of precipitation in Luanda fell between May and

October, and 0% in June and July, see Figure 4.3 and Figure 4.4.

WwWw.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 144



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT FEHLER! VERWENDEN SIE DIE REGISTERKARTE 'START', UM
Construction and Operation of 5 Ovempasses — Luanda Railway Track, HEADING 1 DEMTEXT ZUZUWEISEN, DERHIER ANGEZEIGT
Angola WERDEN SOLL.

Luanda, Angola Climate Graph (Altitude: 74 m)
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Figure 4.3 Climate and Precipitation Graph for Luanda

Source: (Climatemps.com, 2022)

Figure 4.4 Mean average rainfall in Angola
Source: Huntley, 2019
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Considering information on the maximum rainfall in a 24-hour period (between 1943 and 1972), it is
noted that in 50% of years there is a day on which more than 70 mm of rainfall occurs, and in 20% of
years there is a day on which more than 120 mm of rain falls, mostly occurring in March or April.
Luanda has a Koppen climate classification of BSh, which is a hot semiarid climate in the low latitudes
(Sebastiao and Prado E Castro, 2019), The African intertropical convergence zone significantly
affects rainfall which leads to the wet and dry seasons of the tropics rather than the cold and warm
seasons of higher latitudes (de Azevedo et al., 2006). Luanda experiences a dry season from May to
October and a wet season from November to April, illustrated in Figure 4.5.

Luanda experiences high interannual rainfall variability. Figure 4.5 shows the wide range of monthly
rainfall for Luanda (Harris et al., 2020). The box and whisker chart (Figure 4.6) shows the distribution
of monthly rainfall information into quartiles, highlighting the mean (x) and outliers (0). The lines
extending vertically from the boxes indicate variability outside the upper and lower quartiles, and any
point outside those lines or whiskers is considered an outlier.

Rainfall intensity is a key factor in designing hydraulic structures. Intensity-Duration-Frequency (IDF)
rainfall curves are used to design stormwater infrastructure, culverts, and bridges. IDF curves for
Luanda were developed by Azevedo in 1952. A literature search found no update on these curves.

However, Costa (2017) has developed a methodology to produce Intensity-Duration-Frequency (IDF)
curves for any location in Angola based on satellite rainfall information.
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Figure 4.5 Mean monthly rainfall for Luanda as a percentage 1950-2014
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INZAG have undertaken baseline air quality measurements in Luanda over the course of one month,
running from 27/06/2023 to 26/07/2023. These measurements were for nitrogen dioxide (at each
flyover) and particulate matter (as PM1o and PM2s, in one location), the principal pollutants associated
with road traffic.

The airshed is considered to be ‘degraded’ where the baseline is in excess of the air quality
standards.

An example of the diffusion tubes used on site is shown in Figure 4.7.

Figure 4.7 Diffusion Tube sited near SME junction

4.1.2.1 Monitoring Techniques
A two-element monitoring program was used to monitor NO2, PM2s and PMyo.
m  Passive diffusion tubes were used to measure NO;

= Active Monitoring was used from PM+, and PM2s using a Dust Track monitor. Of note is that only
one week of data (27/06/2023 — 05/07/2023) was obtained for PM. This was due to the failure of
the monitor due to the excessive dust loading and frequent power outages experienced whilst
onsite. However, the monitoring data and anecdotal data were sufficient to determine the

condition of the airshed.

4.1.2.2 Monitoring Locations

There were 40 monitoring locations for the NO, diffusion tubes with 8 locations at each of the flyovers.
The Dust Trak PM monitor was located near the SME junction for the duration of its monitoring period.
Locations are shown in Section 6 and Figure 4.8.
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According to IFC Performance Standard 3, quantification of GHG emissions for the construction
phase in accordance with internationally recognized methodologies and good practice will be required

in case the annual GHG emissions for Scope 1 and 2 exceed 25,000 t of CO; equivalent.

4.1.3.1 Introduction and Approach

A greenhouse gas (GHG) assessment of Project emissions in line with applicable International
Standards is conducted and described in this section. A GHG inventory provides a high-level
perspective of a Project’s total GHG emissions.

This section describes the methodology of GHG emission assessment. The following Figure 4.9
shows the four main steps of the assessment. The details are explained in the following sub-sections.

Figure 4.9 GHG Assessment Methodology Overview
Source: ERM, 2023

4.1.3.2 Organisational Boundaries

All emissions by entities and activities controlled by the organisation are included, as well as from all
construction activities over which the developer INZAG has direct control.

4.1.3.3 Operational Boundaries

The construction phase and the operation of the roadway will resultin direct “Scope 1” GHG
emissions primarily associated with

= the combustion of fossil fuels due to the transportation of materials to the site, transportation of
excavated materials and the use of construction equipment, as well as

m  combustion of fossil fuels due to maintenance of the flyovers.

Indirect GHG emissions in “Scope 2” include indirect emissions from the use of electricity generated
elsewhere.

“Scope 3" includes indirect GHG emissions resulting from value chain activities. For such a roadway
project, the most relevant Scope 3 emissions stem from the carbon emissions of purchased materials
vehicles that are using the roadway during operations.

The next step is to identify the emissions associated with the operation, their categorisation into direct
and indirect emissions and the choice of the scope of accounting and reporting for indirect emissions.

In accordance with the ISO 14064-1 standard and the GHG protocol, direct and indirect emissions are
categorised into three broad scopes (see Figure 4.10):

m  Scope 1: Direct GHG emissions;
m  Scope 2: Indirect GHG emissions from the use of purchased electricity, heat or steam; and

Scope 3: Other indirect emissions, such as the extraction and production of purchased materials and
fuels, transport-related activities in vehicles not owned or controlled by the reporting entity, electricity-
related activities not covered in Scope 2, outsourced activities, waste disposal, etc.
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The latest recorded earthquake close to Luanda was registered in 2018. It was located offshore 226
km SSW from the city and had a magnitude of 4.3 (Earthquakelist, 2023) (Figure 4.16).
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Figure 4.16 Epicentre of the latest earthquake (red circle)

Source: earthquakelist.org

4.1.5.3 Geomorphology and soils

Angola has very diverse geomorphology, including mountain ranges, plateaus, hydrographic basins,
desert regions and coastal plains.

The general topography of Angola consists of coastal lowlands lying below 200 m altitude, that
occupy 5% of the country’s land surface area, thatrise into a stepped and mountainous escarpment
up to 1,000 m (23%), and an extensive interior plateau of 1,000—1,500 m (65%). Seven percent of the
country lies above 1,500 m and its highest point reaches 2,620 m on Mount Moco (Figure 4.17).
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Figure 4.17 Topography of Angola

Source: Huntley, 2019 / Red circle — approx. Project location.

According to Diniz (1973), Angolan territory consists of geomorphological units that are functions of
seven main criteria, which are relief forms, lithology, tectonics, hydrography, climate, soils and
particular vegetation.

The main geomorphologic units correspond to the Coastal Strip, Escarpment Zone, Marginal
Mountain Range, Plateaus, Lower Cunene, Zambezi-Cubango Plain, Upper Cuanza, Lower
Kashanje, Congo Plain, Upper Zambezi Massif and Malanje Plateau. The five overpasses are located
within the Coastal Strip that has an elevation of 10-200 m above sea level The coastal strip is mainly
composed of fossiliferous marine sediments from the geological basins of Cabinda, Cuanza,
Benguela and Namibe. Under the sands lay Cretaceous to Miocene clays, gypsiferous marls,
dolomitic limestones and sandstones (Table 4.13)

Generally, the coastal strip plain tends to gradually gain elevation inland, so the western overpass (5"
Avenue) has the lowest elevation of 92-96 m above sea lewel, and the eastern overpass (SME) is
located at an elevation of 163-173 m,

The area in the vicinity of the planned construction works is generally flat and mostly sealed, with little
to no vegetation. As there are almost no slopes, despite the bare surface, the erosion processes are
local and can be seen only at artificial slopes along the fences and other linear structures (Figure

4.18).

The type of soil is not relevant for the current project, as the area is mostly sealed or the soil is
compacted by foot traffic. The scarcity of vegetation creates conditions for dust generation.
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Source: BDM, 2023

4.1.6 Surface Water

Angola has a very dense hydrographic network, with predominating fast-flowing rivers, often with
waterfalls. Most of Angola's rivers originate in the country's central mountains and are distributed over
four main drainage slopes: the Atlantic side slope, the Zaire slope, the Zambezi slope, and the Kalahari

slope.

The rivers that spring from the Angolan plateau divide it into hydrographic basins and are perhaps the
most important factor that defines the pattern of human occupation of Angolan lands. In general, these
rivers are of small volume and have a gentle slope in their upper course. However, they gain volume
and slope after crossing the mountains, creating narrow valleys before reaching the coast; rapids are
common before reaching their downstream portion.

On the coastal plains, where the waters gather in larger quantities, the rivers generally spread over low
ground and flow into an estuary.

4.1.6.1 River basins in the study area

The Project sites are situated at the border of two river basin districts (RBD), the Cuanza RBD to the
southwest and the Bengo RBD to the northeast.

m  Cuanza River Basin District

m  The Cuanza River begins in Mumbué, municipality of Chitembo, Bié, in the Central Plateau. lts
course of 960 km draws a large curve to the north and west, before flowing into the Atlantic Ocean,
in the Cuanza bar, south of Luanda. The Cuanza RBD covers 152,570 km?, with the only fully
navigable river being the Cuanza itself, for some 258 km, from its mouth to Dondo/Cambambe
Velho. The biggest tributary of the Cuanza River is the Lucala River, where the great Calandula
Falls are located, while the river mouth is in the National Park of Quicama.

= Bengo River Basin District

= The hydrographic RBD of the Bengo River covers a total area of 10,930 km?and s distributed
over the territory of three of the eighteen provinces of Angola: Bengo, Cuanza Norte and Luanda.
The Bengo River, with a length of 404 km, starts in the municipality of Samba Caju, in the province
of Cuanza Norte, where it is called the Zenza river. The Bengo River drains in a south-westerly and
then north-westerly direction from its source in the Crystal Mountains towards the Atlantic Ocean,
with its mouth located approximately 20 km north of Luanda city centre.

The following proposed overpasses, 5th Avenue, Mulenwos, and SME are located within the Bengo
RBD. The proposed owerpasses at Estalagem and Viana are located within the Cuanza RBD. Both
RBDs are illustrated in Figure 4.21 below, in relation to the proposed overpass locations.
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Figure 4.21 River Basins of the Project Area: Cuanza River Basin and Bengo River Basin
Source: BDM, 2022; Diniz, 1973
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Date Area Affected Im pacts

Heavy rainfall lasted for 12 hours.

19" March Viana 3 fatalities.

2019 Homes and public buildings damaged.

21st Kilamba Kiaxi, 4 fatalities.

February Ingombota. Hundreds of homes destroyed.

2019 Bridge caused to collapse.

2gth Viana, Cacuaco, 8 fatalities.

February Cazenga. 90 homes destroyed.

2018 545 families displaced.

30 schools, a hospital, and commercial premises damaged.

218t March Sambizanga, Cauaco, 11 fatalities.

2017 Cazenga, Belas, 5,773 homes damaged, 700 destroyed.
Kilamba-Kiaxi 79.3mm of rainfall in 24 hours.
5 January Viana. No reports of fatalities or injuries.
2017 1,800 homes destroyed.
Roads blocked.
20" April Cacuaco, Viana, Belas, 19 fatalities, 4 missing, 50 injuries.
2016 Cazenga, Imgombota, 800 families homeless.
Kilamba Kiaxi, Rangel, 20 homes destroyed.
Mianga. Coincided w ith World Health Organisation (WHO) major outbreak of
yellow fever.
16t — 19t Cacuaco. 9 fatalities, 7 injured.
April 2016 Homes destroyed, and schools and religious buildings damaged.

70mm of rainfall over 3 days.

6™ January Viana, Cazenga, Belas, | Flooding not life threatening but making life difficult.

2016 Cacuaco. 1,700 homes flooded.

1,000 displaced.
9t March Viana, Cacuaco, Belas. | 1,770 homes damaged, 800 families displaced.
2015 Streets blocked by flooding.

Pumps set up to help remove flood w ater.

Source: FloodList, 2023

Figure 4.40 Widespread flooding in Luanda, April 2023
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Source: FloodList, 2023

Figure 4.41 River in flood state in Luanda, April 2021
Source: FloodList, 2023
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Figure 4.42 Flooding in Luanda Capital, February 2018
Source: FloodList, 2023

Significant flooding is recorded to have occurred every year since FloodList records began in 2015. In
some years Luanda has seen up to three severe flood events. As expected, all recorded flood events
occur during the wet season, with 10 out of 16 flood events listed in Table 4.6 occurring during March
or April.

From the above bibliographic record, the areas of Luanda most affected by flooding are Viana,
Cazenga and Cacuaco, with significant flooding experienced 11, 8 and 8 times out of the 16 flood
events recorded, respectively. As previously detailed, surface water runoff from each Project site is
expected to drain through at least one of these municipalities, if not multiple, with all Project sites
except 5" Avenida indicated to drain through Viana.

Surface Water Quality

Major concerns exist regarding wastewater discharge control and stormwater treatment, as well as
inoperative drainage ditches (Second National Communication, 2021), with water pollution in Luanda
reported to be high (Numbeo, 2022). Within Luanda, accelerated and poorly managed urbanisation
has resulted in water pollution (Hove and Ngwerume, 2013), with environmental pollution caused by
heawy metals a major problem.

Stormwater is known to cause major contamination of surface water and subsurface water in both
urban and rural areas (Meja et al., 2022), with road-deposited sediment regarded as a significant
source of urban diffuse pollution (Zhang et al., 2017). Roads are a major sink of urban diffuse

pollution, even though they comprise a small percentage of urban land uses. Road dust can enter
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waterbodies through surface water runoff during the rainy season. Road dust pollution in developing
countries, such as Luanda, was found to be significantly high due to unplanned urbanisation, road
surface pattern and poor maintenance practice, vehicle fitness, road-traffic management, and
surrounding land use (Newaz et al., 2021).

Urban road dust can contain high levels of trace metals, such as copper, lead, and zinc, amongst
others. Concentrations of these trace metals can increase due to urban sprawl and the subsequent
number and travel distance of vehicles. Stormwater runoff from densely populated urban areas can
carry concentrations of these pollutants from roads to waterbodies, impairing the health of aquatic
organisms (Hwang et al., 2016).

A study of street dustin Luanda, based on 92 samples, found that whilst the concentration of trace
elements was generally lower than in most industrialised cities in the Northern Hemisphere, lead was
a significant exception, whereby levels were similar, if not higher (Ferreira-Baptista and De Miguel,
2005). The results of this study are displayed below in Table 4.7.

Table 4.7 Heavy Metal Concentrations (mg/kg) in Road Dust across the world.

City Cd Cr Cu Ni Ph Zn RDS Size (pum)
Chittagong 1.6 412 74 31 B4 975 < 75
Delhi 2.65 148.8 191.7 6.4 120.7 284.5 < 75
Birmingham 1.62 -- 466.9 41.1 48 534 < 63
Ottawa 0.37 43.3 65.854 15.2 39.05 112.5 100-230
Luanda - 26 42 10 351 317 < 100
Oslo -- = 123 41 180 412 < 100
Madrid - 61 188 44 1927 467 < 100
Dhaka 104 46 26 74 154 < 1,000
Kuala Lumpur 2.9 - 35.5 - 2466 344 =< 63
Indian soil background 0.9 114 56.5 27.7 13.1 221

China soil guideline 0.3 200 100 50 300 250 -
Canadian soil guideline 10 64 63 50 140 200 -

Source: Ferreira-Baptista and De Miguel, 2005

Highway drainage presents a high-risk source for heawy metals, suspended solids and hydrocarbons,
compared to other urban land use areas (Robertson et al., 2019). Given the rudimentary nature of the
surface water drainage network within Luanda, it is assumed that high concentrations of pollutants
from roads enter urban drainage channels, watercourses and groundwaters. Where surface water
runoff drains to a rainwater retention basin, there is a potential improvement to surface water runoff
quality, as sediments can settle; however, this will depend on the capacity of these basins, compared
to incoming flows during the rainy season, and the subsequent retention time of water.

The Angolan Water Law (Law No.6/02 of June 2021) applies to surface water and groundwater and
established a number of general principles including the unity of the hydrological cycle, which
presupposes the establishment of a single legal regime for its management, unity and coherence in
the management of the country’s river basins and integrated management of water resources.
Currently, only the Water Sector Development Programme has been published, which establishes the
obligation of environmental impact assessment for all water works and prohibits any activities that
involve the danger of water pollution or degradation or any change in the water regime that may
jeopardise health, natural resources, the environment or national security and sovereignty. This
allows the integration of climate change considerations into EIA and environmental audits (Second
National Communication, 2021).
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Figure 4.46 Survey Locations SME
Source: ERM, 2023

Figure 4.47 Survey Locations Viana
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Source: ERM, 2023

* Estalagem - Survey locations /'\
~ Project footprint 0 100 200m
[ estalagem - 100 meter buffer [ SE—

Figure 4.48 Survey Locations Estalagem

Figure 4.49 Survey Locations Mulenvos
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Source: ERM, 2023

& Sth Avenue - Survey locations A
—— Project footprint 0 100 200 m
] sth Avenue - 100 meter buffer [ ]

Figure 4.50 Survey Locations 5th Avenue
Source: ERM, 2023

Each of the three surveys had questions tailored to their target audience (i.e. households/ residents,
businesses and informal traders) as well as questions used to inform the Human Rights Risk
Assessment and Resettlement Policy Framework (RPF).

The household survey was administered at all five sites and collected data on topics such as general
demographics, income and livelihoods, land tenure, standard of living, health, infrastructure and

senices, and subjective welfare.

On the other hand, the informal traders survey covered various topics relating to trading activities
including basic demographics. their reasons for trading in the area, income and livelihood, challenges,
and alternative income options. This survey was also administered at all five sites.

The business survey was conducted with owners and employees of these small and medium-sized
businesses at four of the sites. The peri-urban nature of the SME site meant that there were no small
and medium-sized businesses located in the 100 m buffer within the Direct Aol. As such, no business
surveys were conducted at SME. The business survey covered various topics including basic
demographics, structure/ primary activities of the business, tenure, income, customers, and
infrastructure and senvices.

Table 4.8 Survey Respondents

| Site Males Females | Total
Household Survey
SME 0 3 3
Viana 48 24 72
Estalagem 23 18 41
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Source: Census, 2014

Of the seven municipalities that make up the Luanda Province at the time of the last census, the
municipality of Luanda is the most populous with nearly 2.2 million inhabitants (Figure 4.53, Figure
4.54 below). According to the 2014 Census, the population in the Viana municipality is approximately
1.6 million people. Of this population, 98% of inhabitants live in urban areas and 2% in rural areas.
The Viana municipality covers an area of approximately 693 km?the majority of which falls within the
boundaries of Luanda City, hence the significant urbanised population. The population density is
approximately 3,000 people per km>.

According to the 2014 Census, the population in the Icolo e Bengo municipality is approximately
81,144 people, considerably less than the Viana Municipality. Of this population, 75% of inhabitants
live in urban areas and 25% in rural areas. This municipality falls on the outskirts of the city of Luanda.
As a result of urban sprawl, the majority of the population is urbanised, however, there is still a
significant rural population. The municipality covers an area of approximately 3,000 km? and the
population density is estimated at 47,000 people per km?

According to the 2014 Census, the population in the Cazenga municipality is approximately 892,401
people. The population density is estimated to be approximately 24,435 people per km?’. This
municipality is close to the centre of Luanda City, and as such the population is entirely urbanised.

2] 14 13
T T T

Habitantes
25086 - 74 622

74644 - 562398
862 388 - 1 065106
1065061525711

156257112 107 548
i)

Figure 4.53 Distribution of the Resident Population per Municipality in the
Province of Luanda
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Source: Census, 2014

Viana 1605201

Belas 1075 109
Cacuaco 1070147
Cazenga 892 401
Icolo e Bengo 51144
Cuissama L 26 546
0 500.000 1.000.000 1.500.000 2.000.000 2.500.000

Figure 4.54 Population per Municipality in Luanda
Source: Census, 2014

4.3.6.2 Age and Gender Distribution

According to the 2014 Census, the majority of the population in Angola (52%) are women and 48%
are male. The masculinity index expresses the ratio between men and women and at a national level
is 94, meaning that in Angola, there are on average 94 men for every 100 women. Figure 4.55
compares the masculinity index across all provinces in Angola.

Group Ages

95 or most years old
90-94 years old
85-89 years old
80-84 years old
75-79 years old
70-74 years old
65-69 years old
60-64 years old
55-59 years old
50-54 years old
45-49 years old
A0-44 years old
35-39 years old
30-34 years old
25-29 vyears old
20-24 years old
15-19 years old
10-14 years old

5-9 years old
0-4 years old

100 80 60 4.0 20 00 2.0 40 60 BO 100

Figure 4.55 Age and Gender Distribution Chart of Luanda
Source: Census, 2014

The masculinity index expresses the ratio between men and women. In the province of Luanda
3,401,996 of the resident population are men, accounting for 49% of the province’s population, while
there are 3,543,390 women, representing the remaining 51% (Census, 2014). The masculinity index
is 96, marginally higher than the national level, meaning there are an average of 96 men for every 100
women.

The masculinity index per municipality in Luanda is shown in Figure 4.56 below. In the municipalities
of Icolo e Bengo (107) and Quissama (115), the masculinity index is higher than 100, indicating more
men in these provinces than women.
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Figure 4.56 Masculinity Index per Municipality in Luanda
Source: Census, 2014

Luanda’s population is relatively young, with 43% being 0-14 years old (Figure 4.57), and 62% being
0-24 years old. There is a huge gap between young and old people in Luanda, and only about 2% of
the population us above 65. Roughly 55% of the province’s population is of working age, between 15
and 64 (Census, 2014).

60,0
500 Provincia
400 435
300
200
10,0

o0

Cacuaco Viana Belas Ousiszama Icolo & Bengo Cazenga luanda

Figure 4.57 Population % aged 0-14 years old
Source: Census, 2014

The aging index corresponds to the ratio between the population aged 65+ and the population aged
0-14 years. In 2014, the aging index in Luanda was around 3.4, which means that for every 100
people aged 0-14, there were only 3 people aged 65+. In all municipalities, the population aged 0-14
is greater than the population aged 65+. The municipalities of Viana, Belas and Cacuaco hawe the
lowest aging rate of the province, below 4. The municipality of Icolo e Bengo has the highest index,
about 10. The graph below presents the percentage of the population aged between 0-14 per
municipality (Figure 4.58).

12,0
10,0
2.0 .
— Provincia
F.0
40
. . v
2’{] 1
0,0 -

Icolo e Bengo Quissama Luanda Cazenga Viana Belas Cacuaco

Figure 4.58 Aging Index per Municipality in Luanda
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Source: Census, 2014

In Angola, the population of 0-14 years old is 12,196,496 people which represents 47% of the total
resident population. The three provinces that hold more than half of the total population aged 0-14 are
Huambo, Bié and Moxico; Luanda holds the fewest.

The working-age population (population aged 15-64 years) in Angola is 12,980,098 people,
representing 50% of the country's population, while the population aged 65 and over is only 612,430
people (2% of the country's population). The proportion of the population aged 65+ is lowest in the
Luanda province.

The longevity index represents the relation between the population aged 75+ and the total population
of 65+. In 2014 this index was 35. At the municipal level, Quissama has the lowest index (29.4), with
Icolo and Bengo being the municipality with the highest index (36.6), which means that about 37% of

its elderly population are older than 75 years (Figure 4.59).

400 — Prowincia
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Figure 4.59 Longevity Index per Municipality in Luanda
Source: Census, 2014

The rejuvenation index represents the relation of the population aged 20-29 to the population aged
55-64. In Luanda province, the rejuvenation index was recorded at 684.8 during the 2014 Census. As
such, for every 100 people who leave the labour market, around 685 enter. This is a significant
rejuvenation rate and much higher than the national average.

The rejuvenation index is highest in Belas municipality at 813,9, followed closely by Viana. Icolo e
Bengo has the lowest rejuvenation index of all the municipalities in Luanda at 334.8 which is also
lower than the national average. Cazenga municipality had a rejuvenation index of 633.1. The
rejuvenation indices for all municipalities in Luanda are shown in Figure 4.60.
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Figure 4.60 Index of Rejuvenation per Municipality in Luanda
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Source: Census, 2014

The index of sustainability potential presents the relationship between the number of individuals that
fall within the working-age group (15-64) by each individual above 65. The municipalities of Belas,
Viane and Cacuaco have the highest sustainability indexes of 48, 43, and 42 respectively, which are
all above the provincial average of 37.3. The municipalities of Quissama (18,5) and Icolo e Bengo
(13,0) have the lowest indexes (Figure 4.61).
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Figure 4.61 Sustainability Index per Municipality in Luanda
Source: Census, 2014

4.3.6.3 Ethnicity, Language and Religion

Portuguese is spoken by more than half of the population (71%) in Angola, with a greater
predominance in urban areas, where 85% of the population speaks Portuguese, while only 49%
speak Portuguese in rural areas. Umbundu is the second most spoken language (23%), followed by

Kimbundu (7.8%), Kikongo (8.2%) and Cokwe (6.5%).

Portuguese is also the dominant language in Luanda province. The prevalence of languages in
Luanda province is detailed in Figure 4.62.

Portugues &85
Kimbundu : a1
Kikongo 7.9
Umbundy | 74
Fiote | 45
Cilwe B 1.4
Myaneca _ a7
Mzangela : o7
Kwangama | g4
Mubuwmibs | 0.3
Surde/Mudo 1 o3
Luvale | 0,1
Outra lingus e 4.0
B T T T T 1
0,0 20,0 40,0 60,0 ED)D 1060,

Figure 4.62 Languages Spoken in Luanda Province (%)
Source: Census, 2014

Based on the field survey results, the primary language spoken across all 5 sites within the Direct Aol
was Portuguese (Figure 4.63). Howewer, the local languages spoken at each site varied considerably.
At SME, Kikongo was the second most prominent language. Kikongo was also seen at Mulenvos. At
Viana, Umbundu and Cokwe were common. At the Estalagem site, Kimbundu and Umbundu were
common. Kimbundu was the most common local language at the 5" Avenue site.
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Figure 4.63 Ethnicities at Four of the Overpass Sites
Source: ERM and BDM Social Survey, 2023

In 2014, 176,765 (2.5%) of Angola’s residents were foreign nationals. Of these, the highest
concentration lives in Luanda municipality (39%), followed by 19% in Viana municipality. Together
these represent 58% of the foreign population. The percentage distribution of the foreign population
by municipalities shows that the municipality of Luanda has the highest concentration of foreign
populations (39%), Viana municipality follows with 19%. These two municipalities together represent
58% of the foreign population of the province of Luanda (Figure 4.64)

Figure 4.64 Concentration of Foreign Population by Municipality in the Luanda
Province (%)

Source: Census, 2014

4.3.6.4 Migration Patterns

Within Angola, rural-urban flow, driven usually by inadequate infrastructural development,
unemployment, and lack of provision of basic social senices in rural areas is the prominent form of
internal migration. Poverty at the national level stands at 41%, and the incidence of poverty rate is
almost three times higher in rural areas (57%) than in urban places (17.8%). People are, therefore,
leaving rural areas and moving into cities, such as Luanda, in search of employment opportunities.
The rate of urbanisation in Angola stands at 4.04%>°.

According to the United Nations High Commissioner for Refugees (UNHCR), Angola has 56,114
refugees as of July 2023, migrating from the Democratic Republic of the Congo (DRC) (23,255),
Guinea (9,272), lvory Coast (6,357), and Mauritania (5,725). Other countries represented in the
population of concern include Somalia, Sudan, Eritrea, Chad, and Rwanda). The majority of these
refugees are from the DRC (43.6% ) many of whom entered Angola from the Kasai following a period
of conflict in 2017. A total of 67% of refugees in Angola are located in Luanda Province (UNHCR,
2023). Recently, natural disasters, like floods and droughts, have been the main drivers of internal
displacement in Angola. According to the Internal Displacement Monitoring Centre (IDMC), as of
December 2020, there were a total of 790 Internally Displaced People (IDPs) in Angola as a result of
environmental disasters.

Figure 4.65 below presents an oveniew of the statistics of registered entries and exits of nationals
and foreigners residing in Angola between 2015 and 2019.
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As the SME site is located on the outskirts of Luanda City and close to the border of Icolo e Bengo, it
has very few residential areas and commercial activities taking place. This area is largely more rural
than the other overpass sites. There is a large business located adjacent to the project footprint which
produces plastics products (Soruty Comercio E Industria (SU)) as well as a government senices
department for immigration. There are a small number of mobile informal traders and no small or

medium-sized businesses.

Mobile Traders

The mobile traders sell food and other goods at stalls at the roadside. There are also motorcycle taxi
traders that collect customers from the main road and transport them on the smaller roads into the
residential areas. In total 33 mobile traders were surveyed at SME with the majority being motorcycle
taxi drivers (22) and the remainder were street vendors (9) and goods drivers (2). The street vendors
were all engaged in selling food items (mainly drinks and fruit).

Transport appears to be the main sector of employment at the intersection at SME. Within Luanda,
various forms of transport are used depending on the informality of the area. Commuters often use
public buses or private minibus taxis to travel along the main roads through the city which are paved.
Once they reach a more informal area of the city without paved roads, they will transfer to a private
motorcycle taxi or small vehicle which will be better suited to navigating the narrow dirt roads that are
common in the informal residential areas (Figure 4.73).

Figure 4.73 Motorcycle Taxi Driver at SME
Source: ERM, 2023

Those engaged in these informal economic activities are predominantly youthful, indicative of the
barriers many young people experience entering the formal economy in Angola (Figure 4.74).
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Figure 4.74 Age of Surveyed Traders at SME
Source: ERM and BDM Social Survey, 2023

Many of the traders surveyed were reliant on SME to support their economic activities as they used
the income generated to support their families and benefited from the intersection being busy and
having a lot of foot traffic. Seven of the traders also stated that they lived nearby, making SME a
convenient place to trade, while a further 7 stated that they had few alternatives to trading at SME to
support themselves and their families. Only 2 survey respondents felt that trading at SME had no
benefits.

For many of the survey respondents, SME was still a good option for trading despite a number of
hardships. For instance, 15 respondents reported that the road conditions in the area were poor,
making the use of motorcycle taxis difficult and dangerous. Additionally, 15 respondents reported that
crime was an issue in the area. Despite these difficulties, 30% of traders travel into the area to
specifically trade at SME due to the guaranteed customer base.

There is a relatively even split in the type of customers which the traders at SME reported. A small
majority were men who lived within 1km. This was closely followed by women who lived within 1km
and youth who lived within 1km. People passing through the area were also common. The types of

customers at SME are detailed in Figure 4.75 below.
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Figure 4.75 Types of Customers at SME
Source: ERM and BDM Social Survey, 2023

Many of the traders at SME are relatively new to the area and have not been trading at the
intersection for a long time as shown in Figure 4.76. For the vast majority (70%) tradingat SME is
their only source of income. These traders are particularly wulnerable as although they are heavily
reliant on this economic activity it is still not enough to pay for all their bills every month (73%) and
many of the traders have no savings or access to credit owing to their informality (64%). Atleast 76%
of the traders surveyed said that they would be capable of moving to a different area to trade if they

were not able to operate at SME, while 12% stated that they would not be able to trade elsewhere.

&‘

m Lessthan1year =1-5years ®=6-10 years = 11-20 years = More than 21 years

Figure 4.76 Time Trading at SME

Source: ERM and BDM Social Survey, 2023

Viana

The Viana site is within an area of urban sprawl on the outskirts of Luanda. As such it is more peri-
urban and has a greater presence of residential properties, small and medium-sized businesses and
informal traders than SME.
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4.3.10.3 Orphaned

Orphanhood is defined by the loss by death of one parent or both. In 2014, among the 13,791,482
children aged 0-17 years in Angola, 1,391,573 were orphans, which corresponds to a proportion of
10%. Among orphans, 65% are due to the loss of a father. The provinces of Bengo, Benguela and
Cuanza Sul have the highest orphanage rates (about 12%). The provinces of Uige and Moxico have
the lowest, 6% and 8% respectively.

In 2014 in Luanda province, there were 3 450 745 children aged between 0-17. Of these, 346 005
were orphaned which corresponds to 10% children. Among the orphans in Luanda, 61% were due to
the loss of a father. The municipalities of Cazenga, Luanda and Icolo e Bengo have the highest
orphan rates at 11%, 10%, and 10% respectively (Figure 4.106). The municipality of Quissama has
the lowest rate of orphans (9%).

b
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— Provincia
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Cazenga Luanda colo e Bengo Viana Belas Cacuaco Quissama

Figure 4.106: Orphanhood Rate per Municipality in Luanda Province, 2014
Source: Census, 2014.

4.3.10.4 Vulnerable Groups in the Direct Aol

Table 4.10 below provides an oveniew of the groups that may be considered winerable in the Social
Aol.

Table 4.10 Potentially Vulnerable or Marginalised Groups in the Social Aol

Vulnerable Group Description and Relationship to the Project
Women and particularly Ow ing to the nature of traditional and domestic relations, women may be
female-headed households, |[reliant on the male members of the family for financial support and participation
widows, and divorcees in public decision-making. Women have few er employment opportunities and

mostly workin low -income, part-time or informal jobs. Women heads of
household are more often vulnerable due to reduced access to financial
resources and reduced voice in public decision-making.

\Women /female heads of household have been identified as being vulnerable
w ithin the Aol. They are less able to access employment and economic
benefits of the Project and may be susceptible to changes in the security

context.
Female traders /informal IAs w ith female-headed households, female traders may be more vulnerable
businesses due to reduced access to financial resources and reduced voice in public

decision-making. Female traders are likely to be more vulnerable to changes in
trading conditions associated w ith the Project.

Children To access assets / resources, children are often reliant on older members of
the household or community. When a child is not adequately represented by
an adult, from a low -income family, or an ethnic minority, they may be
vulnerable to exploitation w ithinthe community or w orkplace. Children are
present throughout the Aol. Considering the local context and labour market
regulations, they are unlikely to be directly affected by employment aspects of
the Project but may be more vulnerable to health impacts of environmental
changes (e.g., air emissions) generated by the construction phase of the
Project. They may also be vulnerable to changes in the security context,
associated w ith opposition.
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Figure 4.112 Healthcare Professionals per Province, 2019

Source: Anuario de Estastisticas Sociais (2020)

In Viana Municipality there are a total of 23 public healthcare facilities and 56 private units. Cazenga
Municipality has a total of 15 public healthcare facilities. The majority of healthcare facilities in both

municipalities are health centres.

4.3.12.2

Main Health Concerns

A significant health concern in Angolais Malaria which accounted for 66.5% of all reported communicable
diseases with a total of over 7 million cases in 2019 (INE, Directory of Social Statistics, 2021). Acute
respiratory diseases and influenza were also notable but not as significant as malaria and accounted for
472,473 (4.5%) and 871,958 (8.2%) cases respectively. Another notable communicable disease reported
in 2019 was Typhoid Fever with 437,764 (4.1%) cases. Table 4.11 below lists the most commonly
reported communicable diseases in Angola in 2019.

Table 4.11 Most Commonly Reported llinesses in Angola in 2019

Disease Number of people Percentage

Malaria 7,051,349 66.5%
Influenza 871,958 8.2%
Sever Acute Respiratory Infarction 624,397 5.9%
Acute Respiratory Disease 472,473 4.5%
Typhoid Fever 437,764 4.1%
Diarrhoea w ith Dehydration 320,624 3.0%
Hypertension 262,302 2.5%
Dysentery 230,324 2.2%
Tuberculosis 71,574 0.7%
Schistosomiasis 37,816 0.4%
Severe Malnutrition 43,709 0.4%
HIvV 15,003 0.1%
Diabetes 13,097 0.1%
Traffic Accidents 11,768 0.1%
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Figure 4.136 Location of Traffic Data Surveys in Relation to Flyover Locations
(crossings are marked in red)

Source: ERM, 2023

Table 4.12 and Table 4.13 summarise morning and evening hourly traffic volumes. The morning peak
hours were from 6:00 AM until 10:00 PM and the afternoon peak hours were from 4:00 PM until 8:00 PM
at most locations but may have been from 3:00 PM until 7:00 PM at certain locations where those were
the busiest hours. The full traffic report is in Appendix D.

The Estrada de Catete carried between 4,000 and 13,000 vehicles per hour during the morning rush
hours and between 2,400 and 8,100 vehicles during the evening rush hours (BDM, 2019).° At some
locations, traffic counts were higher in the westbound direction (towards central Luanda) in the morning
and in the eastbound directionin the evening, but this is not consistent for all of the count locations. Most
vehicles counted on the Estrada de Catete (60 to 80 per cent) were personal vehicles, 8 to 20 percent
were collective taxis, and 2 to 17 per cent were trucks (Table 4.13). Minibuses and buses constituted
from 1 to 4% of traffic.

Traffic counts were only collected for the two 4-hour peak daytime periods. For analysis purposes, it was
assumed that 24-hour traffic volumes were approximately twice as large as the combined 8-hour peak
period. Furthermore, it was assumed that approximately 10 % of traffic measured at the count locations in
Table 4.12 turned onto or off of Estrada de Catete at major intersections. Section Air Quality (Section
4.1.2) uses these assumptions to quantify estimated 24-hour traffic at the flyover locations.

Table 4.12 Average Hourly Traffic on Estrada de Catete: Morning and Afternoon
Peak Hours

9 The AM traffic count at location T10 seemsdisproportionately highin relationto the nearby count at Location T107 and may be in
error; therefore, the 13,000 vehicle estimate may be high
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Location Time Average Hourly
Period Traffic
Westbound Eastbound Total
TO3 (w est of 5th Avenida Flyover) AM 4,330 2,759 7,089
PM 3,224 4,233 7,457
T107 (at approximate location of AM 2,622 3,269 5,891
Estalagem Flyover) PM 3,120 1,583 4,703
T10 (betw een Estalagem and Viana AM 10,127 2,925 13,052
Flyovers) PM 3,047 5,066 8,113
T13 (westof SME Flyover) AM 3,141 907 4,048
PM 1,454 980 2,434

Source: BDM 2019

Table 4.13 Vehicle Types on Estrada de Catete during Morning and Afternoon

Peak Hours
Location Time Percentage of Vehicles
Period Personal Collective Minibuses Buses Cargo

Vehicles Taxis Vehicles

(Trucks)
T03 AM 81% 12% 1% 2% 4%
PM 84% 11% 1% 2% 2%
T107 AM 69% 17% 2% 3% 9%
PM 66% 20% 2% 4% 9%
T10 AM 86% 8% 1% 1% 4%
PM 71% 15% 1% 2% 10%
T13 AM 70% 15% 1% 4% 11%
PM 59% 19% 1% 4% 17%

Source: BDM 2019

Based on time and distance travelled measured with GPS devices, travel speeds for private vehicles on
Estrada de Catete averaged about 30 to 40 km per hour on at locations closest to the flyover locations
(Table 4.14; Appendix T). These are relatively low speeds for the road and reflect the substantial number
of turning movements and congestion at intersections planned for flyover upgrades (Table 4.14). On road
segments between intersections, and on the Estrada de Catete east of the R. 11 de Novembro, travel
speeds increase to 60 km per hour or greater.

Due to their frequent stops for passengers, collective taxis had much lower average speeds. The traffic
report notes several points along the Estrada de Catete as major passenger boarding and
disembarkation points for collective taxis and buses. One of the locations with the heaviest passenger
volume was at the Estagdo da Filda near the 5" Avenue Flyover point. Based upon vehicle counts and
observations of collective taxi or bus occupancy lewels, the traffic report notes that portions of the Estrada
de Catete have the highest volume of public transportation passenger travel of all of the roads studied in
Luanda, carrying about 23,000 passengers hourly during rush hours (BDM 2019).

Origin and destination surveys indicated that travellers on Luanda roads during the morning and
afternoon peak hours are primarily travelling from home to workplaces (59%) or colleges and universities
(15%), as well as to appointments, family/friends, and other destinations.

Table 4.14 Average Travel Speeds on Estrada de Catete
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4.3.14.4 Air Travel

Air travel to Luanda currently uses the 4 de Fevereiro Airport, a regional and international airport near the
coast in central Luanda. This existing airport has 5 terminals and 2 runways (ITA, 2022). Domestic and
regional international flights are also offered by secondary airports in Catumbela (Benguela) and
Lubango. There are a total of 30 airports throughout Angola for local air travel.

A new major airport, the Luanda International Airport (NAIR), is being developed approximately 40km
east of the centre of Luanda. The Estrada de Catete is currently the only public road providing access to
the new airport, although other road links are planned (Airport Technology, 2018). A railway spur from the
Luanda Railway will also serve the airport site. The airport is designed to handle 15 million passengers
and more than 50,000 tons of cargo annually.

4.3.15 Cultural Heritage

4.3.15.1 Baseline Methodology and Approach

This baseline report is prepared using the draft guidance on Heritage Impact Assessments for Cultural
World Heritage Sites (ICOMOS, 2022) and international guidance (ICOMOS and IFC PS8). No national
guidance currently exists on methodology for assessment of impacts on Cultural Heritage within Angola.

Cultural Heritage resources were identified through the following:
m Desk-based research.
m Stakeholder Engagement (intangible Cultural Heritage); and

m Field Surwey for tangible and.

Desk-based Research

The following information and sources were consulted during desk-based research of the Cultural
Heritage for the Project Aol:

m  Published and available academic research of the region;

m Publicly available remote sensing data including satellite imagery and historic mapping.

Stakeholder Engagement

L Stakeholder inteniews were held in May 2023 as part of the social survey with the aim to gather
information on the following intangible Cultural Heritage:

m Places that might be of historical or archaeological importance, orimportant to a sense of identity or
belonging;

m Active or formal burial sites or cemeteries;

m Places that might be of spiritual importance, for example shrines, places of worship, ancestral places
etc.

m Traditions, crafts, festivals or rituals in the area that may be impacted;

m Land farmed or managed in a particular way or tradition that is unique to a specific location.

Field survey for Tangible Cultural Heritage

A tangible cultural heritage field survey was carried out by ERM in May 2023. This comprised a visual site
inspection with the aim to ground-truth the cultural heritage resources identified through the desk-based

study including remote sensing, and to identify additional cultural heritage resources.
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5. STAKEHOLDER ENGAGEMENT PLAN

5.1 Stakeholder Identification and Analysis

To dewelop an effective SEP, it is necessary to identify stakeholders that may be directly or indirectly
affected by the Project (positively and negatively), understand their interest, priorities and objectives
in relation to the Project and understand how they may have an influence on the Project outcomes or
implementation. For the purposes of this SEP, a stakeholder is defined as any individual or group who
is potentially affected by the Project, or who has an interest in the Project and its potential impacts
(both positive and negative).

Stakeholders closer to the project site will be directly affected by the project activities (both positive
and negative) and should be engaged more frequently to mitigate adverse impacts and seek to
ensure that they benefit from opportunities associated with the Project, such as employment.
Howewer, project stakeholders are not necessarily limited to people who have a physical presence
around the project site, they can also include local government, NGO's, and local media, among
others.

By classifying and analysing the influence and support of various stakeholders, itis possible to
dewelop an Engagement Plan that is tailored to the needs of different stakeholder groups. It is also
important to understand how each stakeholder may be affected by the Project (or perceives they may
be affected by the Project) so that engagement can be tailored to address their views and concerns in
an appropriate manner.

As this SEP is a living document, stakeholder identification and analysis will continue through the life
of the Project.

5.1.1 Stakeholder Identification

According to IFC PS 1, stakeholder engagement planning requires the project proponent to “identify
the range of stakeholders that may be interested in their actions”. Furthermore, stakeholder
engagement is to “begin early in the process of identification of environmental and social risks and

impacts and continue on an ongoing basis as risks and impacts arise”.
Stakeholders were identified through:

m  The working experience of the consultants (ERM and BDM) and INZAG, including knowledge and
understanding of the local context;

m  Satellite imagery and drone footage;
m  The ESIA Scoping Phase;

= Asite visit carried out by ERM during the socio-economic baseline data collection (29th May —
2nd June 2023);

= Workshop between ERM, BDM and INZAG (held on 12th July 2023); and

m  Recommendations from other stakeholders.

A stakeholder database has been created in accordance with the European Union General Data
Protection Regulation (GDPR) and the IFC PSs (Appendix I). This template will be populated and
maintained by INZAG throughout the life of the Project and will be stored in a secure database in line
with GDPR requirements.

The supplementary Guidance Note to IFC PS 1 states that all personal data and information should
be treated as confidential except where disclosure is required by law. In those instances where
disclosure of data on affected stakeholders is required (e.g. as part of the ESIA Report chapters),
such data will be disclosed in a manner that cannot be attributed to particular individuals.
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5.1.2 Key Project Stakeholders

The main Project stakeholders identified to date are listed in Table 5.1 below. Stakeholders have
been grouped according to the following categories based on their levels of participation, interest, and
influence in the Project:

1) Legally Required/ Linked
=  Environmental and Permitting Authorities;
= Project Proponent;
= Other National Government;
= Local Government (Provincial, Municipal and Commune); and
= Parastatals.
2) Potentially Impacted Private Citizens
= Privately owned land and infrastructure in the Project footprint;
= Direct Aol, north of Catete Street;
= Direct Aol, south of Catete Street;
= Traders; and
= Vulnerable Groups.
3) Civil Interest/ Influence
=  Workers Unions / Business Associations;
= Civil Society Groups / NGOs; and
= Local media.

Traditional authorities / soba’s are more common in rural areas than urban areas and as such are
relatively rare in Luanda. This stakeholder category has therefore been remowved from the stakeholder
list.

Consultation methodologies will need to consider these stakeholder categories, and tools developed
specifically for each group to get relevant information.

WwWw.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 295



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
Construction and Operation of 5 Overpasses — Luanda Railway Track,

Angola

FEHLER! VERWENDEN SIE DIE REGISTERKARTE 'START, UM
HEADING 1 DEMTEXT ZUZUWEISEN, DER HIER ANGEZEIGT
WERDEN SOLL.

Table 5.1 Key Project Stakeholders?°

Stakeholder Category

Stakeholders

Connection to the Project

Legally Required/ Linked

Environmental and
Permitting
Authorities

Ministry of Environment (MINAMB)

National Directorate for Prevention and Environmental
Impact (Dire¢gdo Nacional de Prevencéo e Avaliagao

de Impactes Ambientais - DNPAIA)
National Institute of Roads (INEA)

Responsible forthe environmental licenses in Angola. The Ministry of Environment

(MINAMB) is the government body responsible for the development, management,
implementation and control of the Government’'s environmental policies. It is also responsible
for the review and regulation of Environmental Impact Assessments (EIAs).

Responsibility for EIA’s falls under the National Directorate forthe Prevention and
Assessment of Environmental Impacts (Direcgdo Nacional de Prevencéo e Avaliagdo de
Impactes Ambientais (DNPAIA)), w hich, among other things, is responsible for review ing and
commenting on EIA processes. All reports review ed by DNPAIA are forw arded to MINAMB

w ith recommendations on w hether an environmental licence should be granted or not.

Project Proponent

Ministry of Transports (MINTRANS)
National Agency of Terrestrial Transports (ANTT)
CFL - Luanda Railw ay

The Government of Angola, acting through the Ministry of Transports (MINTRANS),
represented by its implementing agency, the National Agency of Terrestrial Transports
(ANTT) is leading the Project.

The concept for the Project w as created by CFL and they w illbe a key beneficiary of the
Project.

Other National
Government

Ministry of Energy and Water

Ministry of Economy and Planning

Ministry of Telecommunications

National Director forthe Economy of Concessions
(DNEC)

Ministry of Construction (Ministério das Obras
Publicas, Urbanismo e Habitag&o)

National Government is of primary importance in terms of establishing policy, granting
permits and/or other approvals for the Project, and monitoring and enforcing compliance w ith
Angolan law throughout all stages of the Project life cycle.

The National Director for the Economy of Concessions (DNEC) will be responsible for
funding the Project.

Local Government

Luanda Province
o Municipal Administration
o Viana Municipality
o lcolo e Bengo Municipality
o Cazenga Municipality
Commune Administration
o Viana Commune
o Kalawenda Commune
o Tala Hady Commune

Local Government is responsible for the implementation of legislation, development plans
and policies at the local level. Local Government may also have a role in issuing permits and
processing applications associated withthe project. They may also have a role in monitoring
the implementation of Project commitments included in the Environmental and Social
Management Plan (ESMP).

The Provincial Administration are responsible forthe promotion and orientation of socio-
economic development, provincial planning, social support, education (alphabetisation,
primary education), healthcare, environment protection, etc. They also play a role in the
execution of decisions made by central authorities regarding regional / local matters, and
supervise public institutes and companies of provincial/local importance.

10 A full database of all Project stakeholdersshould be maintained separately from the SEP and should be updated asnew stakeholdersare identified, oratleast on an annual basis.
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5.1.3 Vulnerable Groups

Vulnerable people or groups are those who may be more adversely affected by Projectimpacts than
others by virtue of characteristics such as their gender, gender identity, sexual orientation, religion,
ethnicity, Indigenous status, age (including children, youths and the elderly), physical or mental
disability, literacy, political views, or social status. Vulnerable individuals and/or groups may include,
but are not limited to, people living below the poverty line, the landless, single-headed households,
natural resource dependent communities, migrant workers, refugees, internally displaced people, or
other displaced persons who may not be protected through national legislation and/or public
international law.

To create an inclusive engagement process, it is important to identify individuals and groups who may
find it more difficult to participate and those who may be directly and differentially or disproportionately
affected by the Project because of their disadvantaged or wilnerable status.

Table 5.2 below provides an oveniew of the groups that may be considered winerable in the Social
Aol. The Project will take special steps to facilitate access for such groups and provide them with the
opportunity to engage in informed discussion about the Project and their interactions with it. This
identification will be refined through implementing the SEP.

Table 5.2 Potentially Vulnerable or Marginalised Groups in the Social Aol

Vulnerable Group Description and Relationship to the Project

Women and particularly Ow ing to the nature of traditional and domestic relations, women may be
female-headed households, | reliant on the male members of the family for financial support and
widows, and divorcees participation in public decision-making. Women have few er employment

opportunities and mostly w orkin low -income, part-time or informal jobs.
Women heads of household are more often vulnerable due to reduced
access to financial resources and reduced voice in public decision-making.
Women /female heads of household have been identified as being
vulnerable within the Aol. They are less able to access employment and
economic benefits of the Project and may be susceptible to changes in the
security context.

Female traders /informal As with female-headed households, female traders may be more vulnerable
businesses due to reduced access to financial resources and reduced voice in public
decision-making. Female traders are likely to be more vulnerable to changes
in trading conditions associated w ith the Project.

Children To access assets / resources, children are often reliant on older members of
the household or community. When a child is not adequately represented by
an adult, from a low -income family, or an ethnic minority, they may be
vulnerable to exploitation w ithinthe community or w orkplace. Children are
present throughout the Aol. Considering the local context and labour market
regulations, they are unlikely to be directly affected by employment aspects
of the Project but may be more vulnerable to health impacts of
environmental changes (e.g., air emissions) generated by the construction
phase of the Project. They may also be vulnerable to changes in the security
context, associated w ith opposition.

Youth (181 24), as defined by | Youth may be vulnerable in terms of access to assets, education, or

the United Nations employment opportunities. Youth are present throughout the Aol. Impacts
are likely to be limited to employment and expectations of economic benefits
from the Project.

Elderly (menand women) Retired and/or elderly members of the community may have minimal / fixed
and retired income and are more likely to have reduced capacity to cope with changes
to their environment. Elderly / retired persons are present in the Aol.
Potential impacts may occur through environmental changes (e.g., air
emissions) generated by the Project. The elderly may also be affected by
changes (real or perceived) in the security context, associated w ith
opposition.

Low-income Households Low -income households have few er resources on w hich to rely and are less
likely to have savings and/or access to credit, w hich makes them vulnerable
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Vulnerable Group Description and Relationship to the Project

to shocks and change. Low -income households are present in the Aol, and
are likely to be directly affected by the Project's employment opportunities,
including negatively due to unequal opportunity (or positively if they can
access it) and by localised price inflation caused by the Project.

Physical / mentalhealthand | Those wholack physical mobility or whohave mental health issues may be
disability vulnerable to changes and unable to participate in decision-making, or those
w ith underlying health issues that may be more sensitive to environmental
changes. A small number of persons w ith disabilities may be present w ithin
the Aol but are unlikely to be directly impacted by the Project.

Foreigners Individuals from different countries may be less able to access social and
economic resources and may also be at risk of xenophobic action.

Source: ERM, 2023

5.2 Stakeholder Analysis and Prioritisation

It is not practical, and not necessary, to engage with all stakeholder groups with the same level of
intensity all the time. Analysing and prioritising stakeholders is important to determine appropriate
engagement methods for different stakeholders. It also helps identify which stakeholders need to be
prioritised during the ESIA process. It is important to keep in mind that the project development
situation is dynamic and that both stakeholders and their interests might change over time, in terms of
level of relevance to the Project and the need to actively engage at various stages. Stakeholder

analysis should, therefore, be revisited throughout the Project lifecycle.
For each stakeholder category identified in Section 5.1 abowe, the following needs to be considered:
1. Lewel of influence that they may exert over the project:

a. High — Stakeholder is highly influential and has significant ability to stop or disruptthe
Project or cause extensive damage to its reputation.

b. Medium — Stakeholder has a moderate influence and considerable capacity to stop or
disrupt the project and cause damage to its reputation.

c. Low- Stakeholderis considered to have limited influence and little capacity to stop or
disrupt the Project or cause damage to its reputation.

2. Level of interest that they may have in the project:

a. High— Project is of high interest to stakeholder.

b. Medium — Project is of moderate interest to the stakeholder.

c. Low- Projectis oflittle or negligible interest to the stakeholder.
3. Lewel of impact that they may experience as a result of the project:

a. High— Stakeholder is considered to be highly sensitive to potential project impacts
and may experience significant changes in their health, wellbeing and livelihoods as a
result of the project.

b. Medium — Stakeholder is considered to be moderately sensitive to potential project
impacts and may experience some changes in their health, wellbeing and livelihoods
as a result of the project.

c. Low— Stakeholder is not considered to be sensitive to the potential projectimpacts
and is unlikely to experience any changes in their health, wellbeing and livelihood as

a result of the project.
Once the above criteria have been decided for each stakeholder category, the matrix below (Figure

5.1) can be used to determine the engagement approach to be adopted. Varying engagement
approaches are necessary, depending on the level of importance and influence that each stakeholder
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has in regard to the Project. Further detail on the different engagement approaches is provided in
Table 5.3. The analysis also needs to consider which stakeholder categories may find it more difficult
to participate in consultation activities owing to their marginalised or wilnerable status (such as
disabled or elderly people).

As the level of influence and importance in the project may change over time, there is a need to
review and, where necessary, update this information on a regular basis.

Engage Engage
Keep satisfied closely closely

Engage
Keep satisfied | Keep satisfied closely

Monitor Keep Informed | Keep Informed

Level of influence of stakeholders

Level of interest of stakeholders

Figure 5.1 Stakeholder Analysis Matrix
Source: ERM, 2023

Table 5.3 Approach and Frequency of Engagement Activities

Approach to Engagement Frequency and Type of Engagement Activities

Engage closely Stakeholders are directly engaged w ith during the ESIA process.
Communication is two-way andis likely to revolve around the conduct of
direct, in-person or virtual meetings to discuss the Project, facilitate dialogue
and ensure that relevant information and feedback from stakeholders is
considered in the ESIA process.

Keep satisfied Stakeholders are engaged w ithindirectly during the ESIA process.
Communication is predominantly one-w ay and revolves around the
distribution of written information (e.g. information leaflets) via email, post or
by hand. Stakeholders are encouraged to respond w ith written or verbal
feedback and comments. Where appropriate, and at the stakeholder’s
request, there may be more direct contact.

Keep informed Stakeholders are engaged withindirectly during the ESIA process.
Communication is one-w ay and revolves around the distribution of w ritten
information (e.g. information leaflets) via email, post or by hand. Stakeholders
are free to respond w ith written or verbal feedback or comments if they so
wish.

Monitor There are no deliberate plans to engage w ith these stakeholders during the
ESIA process. How ever, their interest in and opinions of the Project are
monitored (e.g. through the receipt of correspondence and online, including
social media, activities) to identify any change in perceptions and the potential
need for engagement, as appropriate.
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Source: ERM, 2023

Using the approach and frequency of engagement activities set out in Table 5.3 together with the
outcomes of the stakeholder analysis, recommended levels of engagement have been assigned to
Project stakeholder groups (Table 5.4). This approach recognises that stakeholder engagement is
multi-faceted, and that the approach to engagement is not uniform across stakeholders.

Priority should be given to stakeholders that are highly influential including those who are both
supportive and unsupportive of the Project.

Table 5.4 Results of the Stakeholder Analysis

Stakeholder Cluster Level of Influence Level | InterestLevel Engagement
Impact Approach
Environmental and Low High High Engage closely
Permitting Authorities
Project Proponent Low High High Engage closely
Other National Government Low Keep satisfied
Local Low High Engage closely
Government (Provincial,
Municipal, Commune)
Parastatals Low High Engage closely
Privately ow ned land and High High Engage closely
infrastructure in the Project
footprint
Direct Aol, north of Catete High High Engage closely
Street
Direct Aol, south of Catete High Engage closely
Street
Traders High Engage closely
High

Vulnerable Groups High High Engage closely
Workers Unions / Business Low Low High Keep informed
Associations
Civil Society Groups/ Low Low Low Monitor
NGOs
Local Media Low Low Low Monitor

Source: ERM, 2023

Engaging stakeholders who are unsupportive and influential, or those with deep-rooted challenges,

requires engagement with a pro-active and hands on approach. Effective engagement typically

combines approaches - from informing to activities such as consultation or collaboration. In analysing
these stakeholders and developing an approach to engagement, consideration has also been given

to:

= Lewel of interest in the Project/operation;

= Anticipated impact of the Project on the stakeholder;

m  Vulnerability status of the stakeholder; and

m  Relationships with high-influence stakeholders, including their ability to influence these

stakeholders.
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Stakeholders that have low influence but that are unsupportive should be monitored closely, with a
particular focus on their ability to influence, and their relationships with, other stakeholders. Less
intensive forms of engagement such as monitoring or disseminating information will be adequate for
engaging less influential, supportive stakeholders. That been said, itis important to remember that
individual stakeholders can share a collective wice and access to legal guidance and resources
thereby becoming more influential.

The summary of Stakeholder Engagement Activities undertaken is presented in Appendix E.

5.3 Stakeholder Engagement Plan

This SEP covers stakeholder engagement activities for the ESIA process as well as a framework for
post-ESIA engagement (i.e., pre-construction, construction and operational phases) of the Project.
The intensity and frequency of INZAG’s stakeholder engagement will be commensurate tothe

Project’s development phase as well as activity type and risk associated with that activity.
Broadly, the programme of engagement over the life of the Project consists of the following activities:
= Continuous identification, mapping and prioritisation of stakeholders;

= Refinement of engagement and information dissemination tools;

= Dewelopment of culturally appropriate strategies to guide the engagement process;

= Build trust and establish relationships with community representatives;

= Ongoing formal and informal engagement of stakeholders throughout the Project execution;
= Recording raised issues and commitments;

= Recording engagement activities;

= Communication of the Grievance Redress Mechanism (Section 7.9.7);

=  Logging and responding to grievances; and

= lterative update of the stakeholder database and stakeholder engagement log.

5.3.1 Principles of Engagement
The key principles guiding the Project’s approach to stakeholder engagement are as follows:
m  Transparency: to be open and transparent with stakeholders;

m  Accountability: tobe willing to accept responsibility as a corporate citizen and to account for
impacts associated with the Project activities;

m  Trust: to have a relationship with stakeholders that is based on mutual commitment to acting in
good faith;

m  Mutual Respect: to respect stakeholders’ interests, opinions and aspirations;

m  Collaboration: to work cooperatively with stakeholders to find solutions that meet common
interests;

m  Responsiveness: to coherently respond in good time to stakeholders;
m  Proactiveness: to actin anticipation of the need for information or potential issues;

m  Fairness: to engage with stakeholders such that they feel they are treated fairly, and their issues
and concerns are afforded fair consideration;

m  Accessibility: to be within reach of stakeholders so that they feel heard and to provide meaningful
information as needed; and

m Inclusivity: to proactively anticipate, identify and include all stakeholders.
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5.4 Engagement Phases

The engagement phases outlined in this SEP are associated with specific phases of the Project (i.e.
ESIA engagement and disclosure phase, pre-construction phase, construction phase and operational
phase). The specific engagement activities to be implemented in each phase are summarised in the
sub-sections below.

Such stakeholder engagement approaches will be carefully planned to be in line with the level of
Project activity and stakeholder relations, considering social tensions and engagement priorities.
Engagement mechanisms will also be ‘culturally appropriate,” including local languages and
communication processes towards the different stakeholder groups. Best strategies to reach specific
stakeholder representatives (e.g., the President of women’s groups, youth groups, etc.) will also be
carefully designed through the support of INZAG’s Community Liaison Officers (CLOs) prior to the

onset of such activities.

Dedicated approaches and increased resources will be used for engagement with wulnerable groups
so that these groups have the opportunity to fully understand the issues that are potentially affecting
them and are provided with specific opportunities to ask questions and express concerns.

As the SEP is a working document, this Plan will be updated should the need arise for more intensive
engagement with certain stakeholder groups or should there be a substantial change to the Project
plan and activities.

5.4.1 Current ESIA Phase Engagement

This phase of engagement has already commenced and includes scoping meetings and baseline
data collection meetings (see in Appendix E on engagement carried out to date).

5.4.1.1 Planned ESIA Disclosure

In compliance with Presidential Decree 117/20, Article N° 16 and international good practice
standards, the next step in the ESIA Phase engagement will be to disclose the findings of the ESIA to
stakeholders as per the stakeholder engagement programme set out in Appendix L.

Public disclosure is to include the following prescribed steps:

m  Dissemination of the non-technical summary (NTS) of the ESIA report (in English and
Portuguese) to all stakeholders. The NTS will be made available:

- Online, via INZAG’s website;

- Hard copies placed at the INZAG Office in Luanda, District Assembly offices, Regional
DNPAIA offices, and public libraries.

m  Dissemination of the full ESIA document (in English and Portuguese) for stakeholder review.
Document will be made available:

- Online, via INZAG’s website;

- Hard copies placed at INZAG offices in Luanda, District Assembly offices, Regional DNPAIA
offices, and public libraries.

= Notifying stakeholders of the availability of the NTS and ESIA report and encouraging them to
review and submit comments. This will be done through:

- Invitation letters (e.g. to national and local government);
- Radio broadcasts;
- Newspaper adverts;

- Flyers; and
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- Notice boards.

m  Receipt, consideration and assessment of all public comments relating to the project. Public
comments can be submitted:

- Online, via INZAG’s website;
- Submitting hard copies of comments via mail or through a responsible institution;

- Placing hard copies of comments in a comment submission box which will be placed
alongside the publicly disclosed ESIA in all the venues; and

- Telephonically.
m  The public consultation period should last for at least 21 days.

= Within eight days of the completion of the consultation period, a brief report must be submitted to
the Angolan Ministry of Environment (MINAMB) detailing steps to be taken, the level of public
participation, and any conclusions drawn.

During the public consultation period, public consultation meetings will be undertaken with various
stakeholder groups by the environmental ministry in collaboration with project specific ministries (i.e.
Ministry of Transport). These meetings will be attended by ANTT with support from INZAG. As per the
Decree, public consultation costs must be borne by INZAG. All engagements will be conducted in a
culturally appropriate manner, through involvement of community representatives in the preparation of
the meetings.

Stakeholders must be notified of the consultation activities in a daily newspaper, via radio broadcasts,
invitation letters (e.g. to national and local government), and other relevant social media to ensure

that all stakeholders are aware of the process and how to participate.

The following are some of the important messages that will need to be communicated to stakeholders
when the non-technical summary is publicly disclosed:

= Background of the project;

m  Project description and location;

= Project activities;

m  Potential benefits and negative impacts posed by the project;

®  Proposed measures to manage and mitigate negative impacts and to enhance positive ones;
m  Process that will be followed to engage with stakeholders;

m  Recording issues and concerns related to the Project;

m  Grievance Redress Mechanism; and

= Planning engagement activities related to the resettlement, compensation and livelihoods
restoration processes.

Once the public consultation period is over, comments from stakeholders are analysed and
incorporated into the updated and Final ESIA report which will be submitted to MINAMB.
5.4.2 Pre-Construction Phase Engagement

Following the ESIA approval, the Project will move into the pre-construction phase, during which
planning for construction will continue. Keeping stakeholders updated on Project activities, managing
stakeholder expectations and ongoing engagement around resettlement and livelihood restoration will
take place during this Phase. Activities include:

= Provide regular Project updates to stakeholders (through Community Liaison Officers (CLOs));

m  Planresettlement and livelihood restoration engagement;
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m  Receive, respond to and monitor grievances received,;
®  Maintain stakeholder database, stakeholder engagement log and grievance log;
m  Revise stakeholder mapping to accommodate changes in the Project and social dynamics; and

m  Review and assess stakeholder participation in order to revise, if necessary, the frequency,
means and format of engagement to meet accessibility and participation requirements of all
stakeholders.

5.4.2.1 Provide Six-Monthly Project Updates

It is important that stakeholders continue to have a good understanding of the Project activities.
Engagement meetings will, therefore, be undertaken during the pre-construction phase. All planned
formal and informal engagements should be used as an opportunity to identify and register any new
stakeholders and to gather their feedback and concemns.

INZAG will therefore continue to provide feedback and updates to stakeholders regarding the
progression of planning for construction commencement, as well as any other pertinent information to
be disclosed. This feedback will be provided primarily through the CLOs. Depending on the
stakeholder group, these meetings will be held either quarterly or six monthly.

The meetings will play an important role in continually communicating relevant Project information
with communities and other stakeholders as well as disseminate information on employment, local
content and grievance management, etc.

5.4.2.2 Resettlement and Livelihood Restoration Plan (LRP)

Regular focused stakeholder engagement and negotiations with affected land users will occur as part
of the LRP. This engagement will run in parallel to the overall engagement activities outlined in this

SEP.

5.4.3 Construction Phase Engagement

Keeping stakeholders updated on Project construction activities, employment / procurement
opportunities, managing stakeholder expectations and responding to grievances will take place during
this Phase. Activities include:

= Provide regular Project updates to stakeholders (through CLOs);

= Monitor contractors’ social performance;

= Receive, respond to and monitor grievances received,;

®  Maintain stakeholder database, stakeholder engagement log and grievance log;

= Re\ise stakeholder mapping to accommodate changes in the Project and social dynamics; and

m  Review and assess stakeholder participation in order to revise, if necessary, the frequency,
means and format of engagement to meet accessibility and participation requirements of all
stakeholders.

5.4.3.1 Provide Quarterly Project Updates

The CLOs will be responsible for designing and implementing regular proactive and structured
engagement with affected stakeholders. Engagement should take place frequently (preferably on a bi-
monthly basis, depending on the stakeholder group), however, there may be times during the
construction phase when more frequent and targeted engagement is required.

Engagement will be focused on informing and updating community members and stakeholders about
the Project construction activities and schedule, including anticipated delays or changes, and

WwWw.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 309






ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT FEHLER! VERWENDEN SIE DIE REGISTERKARTE 'START', UM
Construction and Operation of 5 Overpasses — Luanda Railway Track, HEADING 1 DEMTEXT ZUZUWEISEN, DERHIER ANGEZEIGT
Angola WERDEN SOLL.

The CLOs will be responsible for logging and responding to all grievances and resolving locally those
that can be managed in the immediate term or reporting and escalating more complex issues to the

Project management, as appropriate.

The template for a grievance register can be found in Appendix M.

5.4.3.6 Resettlement and Livelihood Planning

Regular focused stakeholder engagement around livelihood restoration will continue during the
construction phase and will run in parallel to overall engagement activities outlined in the SEP.
5.4.4 Operational Phase Engagement

On completion of the construction phase, the flyovers will be commissioned and the Project will move
into the operation phase. Given the nature of the Project, stakeholder engagement during the
operation phase will be scaled back and target stakeholders likely to be impacted during operations.
The programme will be further refined near to the start of Project operation. Activities include:

m  Stakeholder engagements related to transition to operations;

= Continue community outreach and engagement efforts;

= Provide Project updates if there is a change or any maintenance activities occurring;

= Receive, respond to and monitor grievances received;

= Maintain stakeholder database, stakeholder engagement log and grievance log;

m  Revise stakeholder mapping to accommodate changes in the Project and social dynamics; and

m  Revise stakeholder mapping to accommodate changes in the Project and social dynamics.

It is also important that the following information is communicated to the project stakeholders on an
as-needed basis:

®  Any interruptions of senvice utilities; and

®  Any changes in the planning/ design of the Project.

5.4.4.1 Stakeholder Engagement Related to Transition to Operations

Operation phase engagement activities will be designed to clearly communicate anticipated changes
brought by the transition from construction to operations, and to manage community expectations
around the associated impacts, for example a reduction in employment and other economic

opportunities.

The Project will need to ensure adequate resources for stakeholder engagement during operations.
This could come in the form of continued presence of a CLO or handowver to other management
functions. Any transition will need to be managed. The loss of familiar Project staff can impact on
established stakehadlder relationships and cause a loss of institutional knowledge and often a
breakdown in trust. If the CLO role is passed onto a new CLO or to other management staff, then this

needs to be clearly communicated to affected stakeholders.

5.4.4.2 Resettlement and Livelihood Restoration Plan

Regular focused stakeholder engagement around livelihood restoration will continue during the
operation phase to monitor livelihood restoration efforts.

5.4.4.3 Continue Community Outreach Related Engagement

Regular, direct engagement in the form of update meetings and focus group discussions around
specific issues or concerns will continue between the CLOs and key Project stakeholders.
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Engagement will be aimed primarily at maintaining continuity of relationships, monitoring the effects of
Project impacts on stakeholders and particularly on wilnerable groups, and demonstrating long-term
organisational commitment to delivering on social and environmental mitigations or to resolving
outstanding issues and grievances.

5.4.4.4 Maintain Stakeholder Database and Stakeholder Engagement Log

In order to ensure all stakeholders affected by operations are identified and engaged, the CLOs will
be responsible for ensuring the stakeholder database and SEP are regularly updated, and risks
associated with stakeholders are assessed and re-evaluated, as necessary, based on information
revealed through interactions and the grievance mechanism. Any new stakeholders that may have
arrived in the Project area or developed an interest in the Project should be monitored and strategies
deweloped for engaging them. The CLOs will be responsible for feeding back information on new
stakeholders or changing stakeholder issues / risks within the Action Plan which arise through their
stakeholder interactions.

The stakeholder database will be updated on an ongoing basis and the SEP will be updated annually
during Project operations.

5.4.4.5 Monitoring of Grievances

At the commencement of construction, the Project will actively monitor grievances raised against
INZAG or sub-contractor staff, as per the process outlined in Section 7.9.7 (Grievance Redress
Mechanism). Where recurring grievances are identified, INZAG will actively engage with stakeholders
and aggrieved parties to address the cause of such recurring grievances.

5.5 Engagement Schedule

As described in the sections above, engagement is required at key points in the Project life cycle,
both in anticipation of and in response to changes in Project activities and their associated positive

and negative impacts.

The Project timeline can be divided into four phases, namely:
m  ESIA engagement and disclosure phase;

®  Pre-construction phase;

m  Construction phase; and

m  Operation phase.

The recommended approach to developing and scheduling an action plan for engagement is detailed
in Appendix L, which indicates the preferred approach for ESIA Disclosure, Pre-construction and
Construction. This action plan will need to be adapted to specific needs arising from engagement
activities, such as stakeholder requests for specific consultation activities or change / deterioration in
the overall social climate. The operational phase engagement action plan should build on the
schedule provided and the engagements that occurred in the previous phases.

5.6 Engagement Tools and Resources

This section describes the information dissemination tools that can be used during the implementation
of the SEP.

Communicating information and engaging with stakeholders in a manner that is accessible is key to
the success of an engagement programme. Various communication methods will be used to facilitate
engagement during the Project phases (pre-construction, construction and operation). The level and
purpose of engagement will determine the methods and channels.
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Table 5.5 Tools and Methods for Engagement and Information Dissemination

Communication Channel

Objective

Target Stakeholders

Additional Guidance

One on one formal meetings

To disseminate Project information,
respect cultural protocol, build stakeholder
relationships, understand concerns, and
reinforce tw o-way dialogue.

Government ministries,
regional and district
commissioner / authorities,
potentially directly affected
stakeholders whow illbe
displaced

Prior to community meetings or focus group discussions, the
CLOs should engage w iththe appropriate local authorities to
inform them of the proposed meeting and the meeting
objectives. They can play a key part in relaying the details of
upcoming meetings their constituents (how ever, this should not
be the only method used to communicate upcoming meetings,
as it is not w holly reliable).

Community meetings

To disseminate Project information to large
groups at one time, build stakeholder
relationships, and understand high-level
concerns.

Project affected communities,
traders and businesses

Prior to holding community meetings, the CLOs should engage
w ith the appropriate District Commissioner for Luanda and other
local government authorities to discuss the proposed meeting
and meeting objectives. At least one w eeks’ notice should be
given to stakeholders ahead of a community meeting.
Refreshments should be provided at community meetings.
Consideration should be given to accessibility of the meeting
venues and it may be necessary to arrange transportation for
individuals and groups, such as elderly or disabled people.
Community meetings are useful as a starting point for
engagement, but may exclude the expression of certain

view points, particularly those held by vulnerable groups or
others w homight be unw illing to express their perspectives in
such a formal setting. Therefore, depending on the objective of
the meeting, smaller follow -up Focus Group Discussions
(FGDs) may be required.

Open house meeting

To disseminate Project information to
stakeholders at one time, build stakeholder
relationships, and understand concerns
and reinforce tw o-way dialogue.

All stakeholders

Considerations should be given in terms of the accessibility of
meeting venue and invitations to the meeting must be
distributed at least one w eek prior to the meeting date. Display
posters for an open house must be developed using simple
language and as much visual representation as possible.

Focus Group Discussions
(FGDs)

To disseminate Project information to
small stakeholder groups, often with a
common interest, build stakeholder
relationships, understand concerns, and
develop management measures /
livelihood restoration measures.

Project affected communities,
traders and businesses,
special interest groups

Focus group discussions can also be an effective mechanism
through w hich to engage vulnerable groups. Prior to holding
focus group discussions, consideration should be given to
language requirements, w hether a representative from the
technical team is required to provide input and answ er
questions, w hether a female representative is required to
engage women groups. Atleast one w eek’s notice should be
given to stakeholders ahead of a focus group discussion.
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5.7 Additional Resources

5.7.1.1 Local Office

INZAG will open and maintain an Information Office in Luanda. The mandate of this office will be to
provide stakeholders with information, including answers to frequently asked questions and to enable
them to log grievances either formally or informally. The office will be a meeting area for engagements
with certain local stakeholders, where appropriate. All historical public information about the Project (e.qg.,
including records of engagements, the ESIA, the commitments’ register) will be available for stakeholders

at the office.

5.7.1.2 Social Media Monitoring

Social media is a powerful research tool that can enable INZAG to monitor information relevant to the
Project. There are a wide variety of social media monitoring tools that can be used to track and manage
online conversations relevant to the Project, ensuring that INZAG has information regarding its
stakeholders rather than seeking the information. These tools can help the Project understand people’s

perceptions and manage stakeholders’ expectations.
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6. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

6.1 Impact Assessment Methodology

6.1.1 Overview

The overall ESIA process for the Project has followed the obligatory stages required by the Angolan
requirements and as is customary in international practice.

The Scoping Study was undertaken in accordance with the Angolan requirements and per good
international practice. The Scoping Report was submitted on 21 December 2022.

6.1.2 Overall ESIA Approach

Consideration of the environmental and social factors throughout the entire lifecycle of the Project
(preparatory works, construction operations, production operations, and decommissioning) is an
essential prerequisite to Project implementation in accordance with the sustainable development
concept. The environmental and social impact assessment (ESIA) is recognized as the most effective
way to ensure such consideration.

ERM’s methodological approach to conducting the ESIA has been developed in accordance with the
requirements of the International Finance Corporation (IFC). In 2007, IFC published its Environmental
and Social Performance Standards (PS) (the new edition came into force in January 2012). These
requirements were used to define the scope and content of this ESIA.

The overall ESIA approach is illustrated in. The ESIA procedure includes several stages aimed at
forecasting and evaluating the significance of the potential impacts of the Project on the components
of the natural environment and socio-economic sphere. The key objective of the ESIA is to assess the
sufficiency of the measures and technical solutions provided by the Project to prevent and reduce the
significance of these impacts, and to develop, if necessary, additional measures to prevent, minimize
or compensate for adverse impacts and enhance the positive impact.

It should be noted that the ESIA is not linear, but a consistent cyclical process. The ESIA findings are
detailed, revised and adjusted as the Project’s technical aspects are developed and the ESIA is
carried out.

6.1.2.1 Spatial Categories of Impacts

The spatial categories used in the context of the ESIA are described below and summarized in Table
6.1.

The Project site is determined by the Project’s direct footprint, which is a sum of areas occupied by
the Project’s objects.

The Project Area of Influence (Aol, the Project area of direct and indirect impacts) — is defined by
the Project facilities, associated and other facilities together and their summarized influence and
impact. The size of the Project Area of influence is different for the environmental, social and health
impacts, and depends on the type of the impact.

The size of the Project Aol also depends on the type of affected receptors / resources. For some
issues, such as air, noise, partially water and soil, the evaluation of predicted consequences can be
quantitative based on special standards and requirements for assessment. Also, in some cases the
areas of land plots allocated for Project implementation in percentage of total land areas can be used
for assessment.

Table 6.1 Spatial categories used in the context of the ESIA
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Table 6.2 Impact Magnitude
Basic Characteristic Scale
Duration Frequency Extent Negligible [ Small | Medium | Large
Temporary One-off Site Negligible
Short-term Rare Local | Small
Medium-term Occasional Regional [ Medium
Long-term Often National
Permanent Constant International
Frequency of Impact

Frequency describes the occurrence ofimpacts and their consequences. Frequency is ranged as:
one-off, rare, occasional, often and continuous.

Criteria identifying the Frequency of impact are detailed in Table 6.3.

Table 6.3 Impact Frequency

Frequency

Criteria

One-off (unlikely)

Impact might occur once during

Project implementation

Rare

Impact is caused by the features of the construction or production cycle and

might occur
Occasional Impact occurs with a regular frequency (a high probability of occurrence)
Often Impact occurs witha frequency of once a month or more (predetermined)
Continuous Means static impact w ithoutdiscontinuity points over a certain period

Duration of Impact

Duration describes the temporal length of the Project’s impact. Duration is ranged as: temporary,
short-term, medium-term, long-term and permanent.

Criteria identifying the Duration of impact are detailed in the Table 6.4.

Table 6.4 Impact Duration

Duration Criteria
Environmental part of IA Social part of IA

Temporary Temporary, short impact on Impact lasting several months
ecosystems, not affecting the seasonal
background processes

Short-term Temporary, lasts from one season up Impact that lasts up to one year
to one year, predicted usually for the
construction phase

Medium-term Temporary, lasts for one to five years, Impacts during certain stages of Project
usually in case of long-term implementation (firstand second stages of
construction and commissioning period, | construction operations, etc.) - several years
in the early stages of operation

Long-term Temporary, lasts for five or more years, | Impact during the Project lifetime (several
until the Project ends and the baseline decades)
conditions are restored

Permanent Persistent (permanent) change in the Permanent change in the characteristics of
baseline conditions during the Project objects
that are not restored after the closure
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Extent of Impact

Extent describes the spatial distribution of the impact and is ranged as site, local, regional, national
and international.

Criteria identifying the Extent of impact are detailed in Table 6.5.

Table 6.5 Impact Extent

Extent Criteria
Environmental part of IA Social part of IA
Site Impact that does not go beyond the limits of | Impact on a separate small
impacts on primary natural complexes (local | settlement, a group of settlements or
populations of species, geological and soil w ithin rural and urban settlements (or
ranges, etc.) similar objects by area)
Local Impact affects baseline properties of Impacts w ithina district or a town

particular landscapes and locations, not
usually associated with an impact on long
w atercourses

Regional Impacts related to a change in the baseline Impact w ithin the region of the Project
conditions of natural regions, usually
associated w ith the impact on long

w atercourses and significant air pollution

National Affects national significant natural resources, territories and sustainable development
of nations

International Affects environmental components, territories and processes of international
importance

Scale of Impact

Scale means intensity of the impacts, which is determined depending on the quantity, level and other
characteristics of the impact factor. The scale of impacts can be classified into negligible, small,
medium and large categories.

Scale, where possible, is a quantitative evaluation of predicted consequences (for instance, elevated
concentrations of pollutants in the air, water and soils; areas of land plots allocated for Project
implementation in percentage of land areas used for economic activities prior to Project
implementation; a reduction in number of affected species, etc.). Atthat, the multivariable and diverse
range of impacts does not always allow the use of quantitative methodologies of evaluation, in such
cases it is admitted the use of semi-quantitative and qualitative approaches.

The scale of impact on each environmental and social components are defined individually.

Likelihood of Unplanned Events

This ESIA considers the impacts that are expected to result from planned activities on the physical,
biological and the socioeconomic environment. It also considers cumulative impacts and impacts from

unplanned events such as accidents.

These are different to impacts that would reasonably be predicted to occur in the normal course of
activities (including the application of in-built control measures) during construction and operations.

Unplanned and accidental events have the potential to occur during Project activities and therefore
the evaluation of impacts on unplanned and accidental events takes into account the likelihood of an
event occurring and the impact magnitude.

For unplanned events (e.g., accidental release of hazardous materials) the likelihood of the impact
occurring is taken into consideration in deriving the magnitude rating. The likelihood of an impact
occurring as a result of an unplanned event is expressed as a probability and is designated using a
qualitative scale (or semi-quantitative, where appropriate data are available), according to the
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Sensitivity Environmental part of IA Social part of IA
Limited / low ability to recover the initial Limited ability to adapt to changing
Medium properties and functions. Measures to conditions under the impact of the
u minimize disturbance of ecosystems are Project and associated activities
required.
Lack of ability to recover the initial Adaptation to changing conditions
. properties and functions. Irreversible under the impact of the Project and
High . . . e
disturbances may be caused by minor associated activities is extremely
impacts. difficult / impossible

Step 3. Impact Significance Evaluation

The overall Significance ofimpacts is now finally determined by a combination of Magnitude of
impact and Responsivity of Resources/ Receptors using the matrix as shown in Table 6.9. The
Significance of a given impact falls within the categories of Negligible, Minor, Moderate or Major.

Table 6.9 Impact Significance Evaluation

) Responsivity of Receptors /Resources
Magnitude of Impact Low | Medium | High
Negligible Negligible
Small Minor
Medium Moderate
Major

The significance of positive impacts is not evaluated.

Assessment of expected impacts is carried out taking into account the embedded controls. Potential
impacts prevented at source by the Project embedded controls are excluded from the impact
assessment.

A description of categories of environmental and social impacts’ significance is presented in Table
6.10.

Table 6.10 Impact Significance

Im pact Significance Verbal Description

Positive There willbe a beneficial impact to a resource/receptor, that will provide an
opportunity forimprovements of the baseline conditions.
When possible, measures to enhance the positive impact can be recommended.

Negligible An impact of negligible significance is one w here a resource/receptor (including
people) willessentially not be affected in any w ay by a particular activity or the
predicted effectis indistinguishable from natural background variations, i. e.
practically does not change the environmental baseline conditions or conditions of
livelihoods, culture or quality of life.

Minor An impact of minor significance is one w here a resource/receptor will experience a
noticeable effect, but the predicted effectis not accompanied by long-term
degradation of sensitive resources and long-term reductions in livelihood or quality of
life. Effects are usually reversible and minor (w ith or w ithout mitigation). In either
case, the magnitude should be w ell within applicable standards.

Receptors either easily adapt to changes brought by the Project or their livelihood
remains unchanged.

Moderate An impact of moderate significance is one w here a resource/receptor w ill experience
a notable effectand the predicted effectis accompanied by long-term degradation of
sensitive resources, long-term reductions in livelihood or quality of life, and
irreversible loss of species and habitats (withlaw and medium Responsivity).
Changes can mainly be reversible. Impact magnitude is within the accepted limit or
standard, but close to the threshold.

Clearly, designing an activity so that its effects only just avoid exceeding allow ed
thresholds and/or a major impact is not best practice. The aim of the approach to the
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Table 6.29 Noise Impacts from Construction Activities

| Project Phase: Construction

| Type of Impact: Direct Negative Impact

Rating of Impacts:

Pre-mitigation Post-mitigation (Residual) i including embedded measures
Designation | Summary of Reasoning | Designation Summary of Reasoning
Extent Local <320m* of construction | Local <320m* of construction activity
activity
Duration Mediumterm | Construction expected to | Mediumterm Construction expected tolast 24 months
last 24 months.
Scale Medium to | Construction expected to | Small to Medium Construction expectedto last 24 months
Large last 24 months and and section by section however with
section by section. embedded mitigation only expect scale
Construction  conditions to be minoratany one time.

and activities (unpaved
roads, earthworks and
materials handling) are
likely to increase
significanly the nois

levels.
Frequency | Regular Impacts expected | Regular Impacts expected throughout the
throughout the duration of duration of construction.

construction.

Likelihood | Likely During construction phase | Likely During construction phase
| Magnitude:
Pre-mitigation Post-mitigation (Residual)
Medium to Large Magnitude Minorto Medium Magnitude

| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

High Sensitivity

Significant Rati

Post-mitigation

Moderate Impact

*>320m Negligible impact magnitude is predicted for any Construction activity.

Source: ERM 2023

Operation Phase

Predicted operation Impacts are summarized in Table 6.30.
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Table 6.30 Noise Impacts from Operation

| Project Phase: Operational Traffic

| Type of Impact: Noise
| Rating of Impacts: Direct Negative Impact

Pre-mitigation Post-mitigation (Residual) i including embedded measures
Designation [ Summary of Reasoning | Designation Summary of Reasoning
Extent Regional Large project coversmany | Regional Large project covers many areas of
areas of sensitive sensitive receptors
receptors
Duration Long-term During operational phase | Long-term During operational phase
Scale Moderate to | During operational phase | Minor During operational phase with the
Minor implementation of suggested mitigation
measures.
Frequency | Regular Impacts expected | Regular Impacts expected throughout the
throughout the duration of duration of operation.
operation.
Likelihood | Likely During operational phase | Likely During operational phase
| Magnitude:
Pre-mitigation Post-mitigation (Residual)
Medium Magnitude Small Magnitude
| Sensitivity / Vulnerability / Importance of the Resource / Receptor:
High Sensitivity
Significant Rating:
Pre-mitigation Post-mitigation
Moderate Impact Minor Impact

Source: ERM 2023

Conclusions

A noise modelling study was developed to evaluate the noise emission lewvels generated by the
Project during the construction and operation phase at the closest receptors to the proposed overpass
and the upgraded road. Predicted noise levels were compared to the applicable noise limits
(international guidance lewels). It should be noted that the results of the monitoring campaign showed
values above the general IFC guidelines for residential areas at all monitoring points, mainly due to
the traffic, the railway senices and other existing noise sources in the area. Therefore, background

noise lewvels + 3dB had been used to derive appropriate noise assessment criteria.

The construction phase is expected to have the Major significance impacts at the closest receptors to
the road for the Overpass work and Moderate significance for the earthworks and roadworks.
However, the effects of construction will be temporary and will reduce once the section of the road in
front of each receptor has been completed. With the implementation of the right mitigation measured,
construction noise impact can be reduced to Moderate.

Based on the modelling study results, the noise from the Project during the operation phase is
expected to have Minor to Moderate impacts during the daytime period at the closest receptors in L2

and L3. During the nighttime period, Minor impacts are predicted near locations L4 and L5.

The noise study has been based on predicted traffic flow and current scheme design data. In order to
more accurately assess the effects of the road, noise during the construction and operational phases
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Table 6.31 Rating of Impacts Related to Erosion during Construction

Project Phase: Construction

Type of Impact: Direct Negative Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual) i including embedded
measures

Designat | Summary of Designation Summary of Reasoning

ion Reasoning
Extent Site Across the project AOI | - No development of erosion
Duration Long- Impacts expected - No development of erosion

term throughout the

duration of

construction and if no
mitigation measures
apply, erosion
processes may
develop further and
damage existing
infrastructure
Frequency Constant | Impacts expected - No development of erosion
throughout the
duration of
construction and
during operation

Scale Small Sheet erosion and - No development of erosion
gully erosion
Likelihood Possible | Erosion processes are | - No development of erosion

likely to happen if there
are suitable conditions

| Magnitude:
Pre-mitigation Post-mitigation (Residual)
Medium Magnitude -

Sensitivity / Vulnerability / Importance of the Resource / Receptor:

Low Sensitivit

| significance:
Pre-mitigation Post-mitigation

Minor Impact Neqligible

Source: ERM, 2023
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Table 6.33 Rating of Impacts Related to Surface Water Quality due to
Contaminated Surface Water Runoff

Project Phase: Construction and Operation

Type of Impact: Direct Negative Impact

Rating of Impacts:

Pre-mitigation Post-mitigation (Residual) i including embedded
measures
Designation | Summary of Designation Summary of Reasoning
Reasoning

Extent Site Across the project Site Across the project AQI
AOI

Duration Permanent Contamination can Permanent Contamination can occur
occur throughout throughout operational lifetime.
operational lifetime.

Frequency | Occasional Contamination can Rare Better maintenance of the
occur every w et stormw ater infrastructure will
season after rainfall ensure pollution control devices
events. The operate effectively and avoid
frequency willbe untreated overland exceedance
determined by the flows.
maintenance of the
stormw ater
infrastructure.

Scale Medium Occasional Small Few er occurrences of
contamination over contamination w ill reduce the scale
the long-term wiill of the impact over the long-term.
lead to a build-up of
contamination in
surface w aters,
especially areas of
slow flow s or
stagnant ponds.

The scale will
increase over time.

Likelihood | Likely Without ongoing Possible Even with regular maintenance of
maintenance and the infrastructure, it is possible that
cleaning of the exceptional rainfall events will
stormw ater occur, fromw hich the runoff cannot
infrastructure it is be accommodated in the
likely that there wiill infrastructure.
be occurrences of
contamination over
the operational
lif etime.

Pre-mitigation Post-mitigation (Residual)

Large Magnitude Medium Magnitude
| Sensitivity / Vulnerability / Importance of the Resource / Receptor:
| Significance Rating:
Pre-mitigation Post-mitigation
Moderate Impact Minor Impact

Source: ERM, 2023
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6.2.5.5 Summary impact tables

The tables below include a summary of the impact assessment for the construction phase - pre and post
mitigation(s). The impact on the groundwater is considered negligible, so itis not assessed.

Table 6.35 Rating of Impacts Related to Groundwater Volume

Project Phase: Construction and Operational

Type of Impact: Direct Negative Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual) i including embedded
measures
Designation | Summary of Designation Summary of Reasoning
Reasoning

Extent Site Across the project Site Across the project AOI
AOI

Duration Permanent The changes in Permanent The changes in paved area will be
paved area will be permanent.
permanent.

Frequency Occasional Decreased Occasional Decreased recharge into the
recharge into the aquifers will occur after every
aquifers will occur rainfall event.
after every rainfall
event.

Scale Negligible Measured on a Negligible Not much can be done to reduce
catchment scale, the additional paved area. The
and taking into scale of the impact will remain
consideration that negligible.
the area is densely
built up as well as
that the additional
paved area will be
negligible in
comparison to the
existing paved
areas, the
additional paved
area willhave a
negligible impact.

Likelihood Likely With increased Likely With increased paved area the
paved area the runoff will increase, and the
runoff will increase, recharge willdecrease.
and the recharge
w ill decrease.

Pre-mitigation Post-mitigation (Residual)

Small Magnitude Small Magnitude

| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

Low sensitivit
| Significance Rating:
Pre-mitigation Post-mitigation
Negligible Impact Negligible Impact

Source: ERM, 2023
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Baseline and projections data

The baseline and projections climate data used in this assessment is compiled from numerous
international scientific organizations, including: Intergovernmental Panel for Climate Change (IPCC),
World Resource Institute (WRI), International Best Track Archive for Climate Stewardship (IBTrACS),
National Aeronautics and Space Administration (NASA), European Space Agency (ESA), Fathom (for

flooding) and World Bank.

The climate data used in this assessment is comprised of a variety of types of climate data including
observational (baseline only), reanalysis (baseline only), and modelled data:

m  Observational data (baseline only) is based upon observations recorded and collected at various
weather stations located around the world.

m Reanalysis data (baseline only) describes the reanalysis of previously recorded climate data, either
from observational or modelled records. This source of data aims to correct any biases, errors and
aspects of physical climatic processes that were previously unidentified within older iterations of data.
These corrections can be carried out via the backtesting of data against newly observed climatic
trends and/or modelled climate data (ECMWF, 2021).

m  Modelled data aims to identify, quantify and accurately represent complex physical processes within
the climate and can be generated in a variety of formats, depending on the physical process being
modelled, based on models of differing resolution (e.g. Global Climate Models or Regional Climate
Models). Modelled climate data can be used to highlight trends in climatic processes under historic
(past), present and projected future climatic conditions (NOAA, 2021).

Climate Scenarios

The IPCC is the UN'’s leading body for assessing the science related to climate change. The IPCC
provides periodic Assessment Reports (AR) reviewing the available literature on climate change as well
as trends in climatic hazards. With each new AR comes a new round of climate models and data which is
developed by the IPCC and Coupled Model Intercomparison Project (CMIP). The newest round of climate
data from the IPCCs ARG, published in 2021, is utilised and marks the most well-rounded set of
published climate data (as provided in CMIP6).

The data provided by CMIP6 is seen to improve upon the data provided by CMIP5 by using a greater
number of climate model runs and modelling groups. CMIP6 also sees a move away from Representative
Concentration Pathways (RCPs) to Shared Socio-economic Pathways (SSPs), which aim to bridge the
gaps between the physical climate and social sciences, and to explore the potential future climate
response to a broader range of greenhouse gases (GHG), land uses and air pollutants, in comparison to
ARS.

Each of the SSPs set out by the IPCC represents scenarios that vary on the basis of future projected
greenhouse gas (GHG) emissions and resultant warming over the next century. As GHG’s increase,
there is the potential that climatic conditions within any given area could also change (e.g. increasing
temperatures and/or changes to precipitation regimes). However, the specific changes experienced for
any given area can vary, depending on the prescribed increase in GHG emissions associated with each
SSP and time horizon.

Scenarios are selected based on their appropriateness for any given assessment being undertaken. The
technical guidance on physical scenario analysis from the TCFD and other sources advises the inclusion
of a selection of scenarios covering a variety of reasonable outcomes. This includes the inclusion of a
scenario representative of keeping global average temperatures at 2°C or lower, most closely aligned
with the Paris Agreement (TCFD, 2017). As a result, the inclusion of two SSPs: SSP1-2.6 and SSP5-8.5
has been selected (see Table 6.38 below for estimated temperature increases and definitions associated
with each SSP):

Table 6.38 Climate Scenarios used in this physical CCRA
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Flooding

For both baseline and future projections there is minimal risk of river flooding, with climate data results
showing a Om inundation depth, and the closest river to Luanda, the Cuanza River, is located
approximately 50km south of Luanda. Similarly, for coastal flooding, the nearest coastline to the Project is
8.5km away, and the elevation at each overpass location surpasses 80m.

For extreme rainfall flooding, the climate data suggests that the 1-in-500-year extreme rainfall flooding
inundation depth is projected to fluctuate compared to the baseline level of 0.25m under future scenarios.
Under most future timeframes and scenarios, flood depths are projected to decrease slightly compared to
baseline conditions (by a max of 5cm by 2050 under the SSP1-2.6 scenario), with the exception of the
SSP5-8.5 scenario where flood depths return to baseline levels by 2050 (Table 6.41).

Table 6.41 Baseline and projected flooding climate data

Flooding Variable Baseline Projections
type
2030 2050
SSP1-2.6 SSP5-8.5 SSP1-2.6 SSP5-8.5
River 1-in-500-year Om Om Om Om Om
flooding river flooding
inundation
depth
Extreme 1-in-500-year 0.25m 0.23 m 0.22 m 0.20 m 0.25m
rainfall extreme
(pluvial) rainfall
flooding flooding
inundation
depth
Coastal 1-in-500-year Om Om Om Om Om
flooding coastal
flooding
inundation
depth

Source: ERM, 2023
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Extreme winds

The table below indicates that tropical cyclones are likely not material for this Project, with maximum
tropical cyclone wind speeds at 0 knots under both baseline conditions and future projections. However,
The Working Group’s | contribution to the Intergovernmental Panel on Climate Change (IPCC) Sixth
Assessment Report (IPCC), suggests that the region of West Southern Africa, in which Angola is
situated, has the potential to experience future changes to its mean wind speeds. Using multiple lines of
evidence for observed, attributed, and projected directional changes, mean wind speeds are anticipated
to increase with a medium confidence level (or more) by the mid-21% century (2050). Given this additional
evidence, this indicates the potential for material risks associated with extreme winds.

From additional desk-based research, sand and dust storms have not been identified as a current
relevant risk to Luanda, and The Working Group’s | report indicates low confidence in a direction of
change for sand/dust storms. The report also suggests that tropical cyclones are broadly not relevant to
the region, which further supports the abowe finding identified from the climate data displayed in Table
6.42. This section of the risk review will therefore focus on the potential impact of extreme winds on the
Project.

Table 6.42 Baseline and projected tropical cyclones and extreme winds data

Variable Baseline Projections

2030 2050

SSP1-2.6 SSP5-8.5 SSP1-2.6 SSP5-8.5

Maximum tropical 0 knots 0 knots 0 knots 0 knots 0 knots
cyclone w indspeed

Source: ERM, 2023

Water stress and drought

According to climate projections in the Project area, the WRI water stress category is projected to
increase from a ‘High’ level in the baseline year to an ‘Extremely high’ level by 2030 under scenarios
SSP1-2.6 and SSP5-8.5. The water stress category is then projected to remain at an ‘Extremely high’
level by 2050 under the same scenarios. Considering the baseline ‘High' level of water stress, and the
projected increase to an ‘Extremely high’ level under each scenario and timeframe, it is anticipated that
water stress and drought have the potential to cause material risks to the Project (Table 6.43).

Table 6.43 Baseline and projected water stress and drought climate data

Variable Baseline Projections

2030 2050

SSP1-2.6 SSP5-8.5 SSP1-2.6 SSP5-8.5

Water stress High (40-80%) Extremely Extremely Extremely Extremely
high (>80%) | high (>80%) | high (>80%) | high (>80%)

Source: ERM, 2023

Hazards excluded from risk review

This section includes all climate hazards which are not anticipated to cause materials risk in relation to
the Project (based on analysis of the climate trends associated with each hazard).

Table 6.44 is a summary of the climate hazards which have been excluded from the risk review step of
this assessment, together with the rationale for this:
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Table 6.44 Table Showing the Rationale for hazard exclusion from risk review

Climate Rationale for exclusion
Hazard

Extreme Cold m The climate data show s that the risk of extreme cold is unlikely to be material under any
future timeframe/scenario.

m Under baseline conditions, the minimum daily temperature is recorded at 17°C, and this is
projected to increase to 18°C by 2050, indicating that the risk of extreme cold is projected
to decrease.

m The Cold Spell Duration Index (CSDI) indicator also indicates a reduction in the number of
“cold spell’ days from 8.4 days at baseline, to 1.5 days by 2030 under SSP1-2.6, and 0
days for all other projections.

m According to research from Climate Data, in Luanda the average annual temperature is
25°C, and even though July is considered the coldest month, average temperatures
remain as high as 22°C (Climate Data).

Wildfires m The climate data show s that the risk of wildfires is unlikely to be material under any future
timeframe/scenario.

m Under baseline conditions, burned area data recorded at the locations of the five
overpasses is low . Furthermore, according to ESA data, the land cover at four out of the
five overpasses is recorded as urban (with only one overpass having land cover that is
identified as being particularly susceptible to wildfire activity).

m |t is not anticipated that large amounts of combustible materials (e.g., wood, coal or
timber) will be used in the construction of the overpasses — reducing the Project’s potential
risk of w ildfire activity.

m The Forest Fire Danger Index, a measure of vegetation dryness with air temperature, wind
speed and humidity, has a baseline value of O fire-permitting w eather days across each
site. Although that is projected to increase to 0.5 days by 2030 under the SSP5-8.5, there
is no projected increase across any other timeframe or scenario. Therefore under future
projected conditions, wildfire risk is not anticipated to increase materially (froman already
low baseline level).

Rainfall- m Under baseline conditions, the risk of rainfall-induced landslides is identified as being
induced minimal (according to baseline and future projected Rainfall-induced Landslide Index -RILI
landslides data) and therefore is not anticipated to be material to the Project.

m It is anticipated that the overpasses will be built on relatively flat terrain — surrounded by
urban environments (further reducing the anticipated risk of landslides).

m Although it is noted that the Project could involve the generation of steep artificial slopes
(e.g. during the excavation of soil/sediment during overpass construction) — this is not
anticipated to materially increase the risk of landslide activity forthe Project (due to the
relative size of the Project and the relatively flat terrain of the local environment).

Source: ERM, 2023
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Table 6.46 Potential risk areas at the start and mid-late operations associated with the Project for the extreme rainfall

flooding hazard grouping

Flooding

Inherent risk materiality
category and time-period

Potential Impacts (including existing mitigation

directly exposed to contaminants, or if contaminants
entered the w ater supply — personnel health and safety
could be put at risk.

e Prolonged rainfall and flooding can w eaken the stability of
structures under construction. Workers may face the risk
of structural collapse in temporary w orks, if the
foundations of the overpasses are compromised, or if
w ater accumulation/pooling adds excessive w eight to the
overpasses.

Risk area Mid-late Recommended Next Steps
Construction operationa| measures)
(Baseline) phase
(2050"7)
Likely Likely Extreme rainfall flooding has the potential to create unsafe High value in assessing/managing the risk further
Material - Material i w orking conditions and pose risks to the health and safety of
High High ; .
site ;;arspnn;l. Z?r example: h infal " Based upon this risks potential to cause material impacts to
¢ uring tlooding event§, cavy rainial could cause - the Project, it is recommended that the Client undertakes a
surfaces to become slippery — increasing the risk of slips, . o . .
trips and falls. more detailed assessment of flooding in relation to the Project
«  Extreme instances of flooding could increase the risk of (and its associated assets and operations). Furthermore, the
drow ning if site personnel encounter deep, or rapidly Client should consider that the implementation of mitigation
flow ing w ater. measures/management plans could potentially reduce the
Site e Due to the nature of the Project’s operations, floodw aters | materiality of this risk in relation to the Project. Below are a
Personnel could also contain contaminants. If site personnel were series of examples of how the client could further assess and

manage this risk:

m Ensure that the potential impacts of flooding on site
personnel is factored into any new ly developed or existing
H&S (and emergency) management plans associated with
the Project. These plans could provide guidance for site
personnel to follow during both the construction and
operational phases of the Project (for example, these plans
could highlight evacuation routes, assembly points, and
contact information for emergency services). If this
guidance is appropriate and follow ed by site personnel, this

17 Data forthe mid-late operational phase isaveraged from the period 2035-2064.
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Flooding
Inherent risk materiality
category and time-period
. . Potential Impacts (including existing mitigation
Risk area Mid-late P ( 9 9 9 Recommended Next Steps
Construction operationa| measures)

(Baseline) phase
(2050"7)

flooding inundation depths at the site locations are not
projected to increase by 2030 or 2050, the risk materiality
category has been classified as ‘Likely Material — High’ across
the construction and operational phases of the Project due to
the high level of baseline risk.

Source: ERM, 2023
Extreme winds

Table 6.47 Potential risk areas at the start and mid-late operations associated with the Project for the extreme winds
hazard grouping

Extreme Winds

Inherentrisk materiality
category and time-period

. . Potential Impacts (including existing mitigation
Risk area Mid-late p ( 9 9 9 Recommended Next Steps
Construction operational measures)
(Baseline) phase
(205018)
Likely Extreme wind events have the potential to cause health Potential value in assessing/managing the risk further
Material i and safety risks to the personnel w orking on-site at any of

18 Data forthe mid-late operational phase isaveraged from the period2035-2064.
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Table 6.48 Potential risk areas at the start and mid-late operations associated with the Project for the water stress and

drought hazard grouping

Water Stress and Drought

Inherent risk materiality

category and time-period

Potential Impacts (including existing mitigation

Risk area Mid-late Recommended Next Steps
Construction operationa| measures)
(Baseline) phase
(2050%)
Likely. : Likely_ Water stress and drought have the potential to cause Potential value in assessing/managing the risk further
Material i Material - material risks to the Project. This is primarily due to its
High High potential to pose a health and safety risk to site personnel if — - —
the availability of clean and safe w ater is limited. Reduced Based upon this risks potential to cause material impacts to
w ater availability can pose health and safety risks to site the H'ojeCt_' it is recommended that the Client undertake:s a
rsonnel has dehvdration. heat exhaustion. and heat more detailed assessment of w ater stress and drought in
personnel suc .e?s ehydration, heat exhaus 9 » 8 ea relation to the Project (and its associated assets and
stroke. Productivity could also be reduced as increased operations). Furthermore, the Client should consider that the
breaks may be required or, in a w orst-case scenario, w ork implementation of mitigation measures/management plans
. may be unable to continue as w orkers do not have access could potentially reduce the materiality of this risk in relation to
Per?(t:mel to clean freshw ater. Site personnel are anticipated to be the Project. Below are a series of examples of how the client

particularly at risk of w ater stress and drought as
construction w orktakes place outside w here personnel are
exposed to the w eather, including high temperatures.

Water stress and drought could also pose indirect risks to
site personnel. For example, hygiene and sanitation
practices could be compromised due to a reduction in
access to clean freshw ater (e.g. reduced hand w ashing and

could further assess and manage this risk:

m Develop a water management plan to ensure the supply of
clean/safe w ater for the Project. This would help the Client
to ensure that a consistent and sufficient supply of
freshw ater is maintained throughout the construction phase
of the Project to ensure hygiene/sanitation standards are
upheld. Examples of considerations w ater management
plans could take are listed below :

- Consider alternative freshw ater sources to ensure
that the freshw ater supply is maintained throughout
the Project.

19 Data forthe mid-late operational phase isaveraged from the period 2035-2064.
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Table 6.50 Rating of Impacts Related to Employment Opportunities

Project Phase: Construction

Type of Impact: Direct and Indirect Positive Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation Summary of Designation Summary of Reasoning
Reasoning

Duration Mediumterm Majority of employment | Mediumterm Majority of employmentopportunities
opportunitieswill be will be during 24-monthsof
during 24-monthsof construction.
construction.

Extent Local Employment related Local Employment related impactsprimarily
impactsprimarily atthe atthe local level.
local level.

Frequency | Constant Labourrequirements Constant Labourrequirementswill fluctuate
will fluctuate during during construction phase.
construction phase.

Scale Small Approximately 400 Small Approximately 400 workerswill be
workers will be recruited of which about 97% will be
recruited of which 97% local. Other workers may benefit
will be local. Other indirectly. Howeverthe material change
workers may benefit in socio-economic environment islikely
indirectly. However the to be limited.
material changein
socio-economic
environmentislikely to
be limited.

Likelihood | Likely Direct and indirect Likely Direct and indirect employment
employment opportunitiesare likely.
opportunitiesare likely.

Pre-mitigation Post-mitigation (Residual)

Medium Medium

Sensitivity / Vulnerability / Importance of the Resource / Receptor:

Medium

Local expectations around Project e j i phasis on opportunities available foryouth.
| SignificantRating:
Pre-mitigation Post-mitigation
Positive Impact Positive Impact
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Table 6.51 Rating of Impacts Related to Taxes and Fees, Procurement and
Worker Spending

Project Phase: Construction

Type of Impact: Direct Positive Impact

Rating of Impacts:
Pre-mitigation

Post-mitigation (Residual)i including embedded

measures

Designation | Summary of Reasoning

Designation

Summary of Reasoning

Duration Medium- Contribution to regional
Term and local economy will be
short-term during the
construction phase of 24

Medium-Term

Contribution to regional and local
economy will be short-term during the
construction phase of 24 months.

taxes, fees and worker
spending related to the
Project.

| Magnitude:
Pre-mitigation

months.

Frequency | Often Procurementand Often Procurement and spending will fluctuate
spending will fluctuate throughout construction phase based
throughout construction on Project needs.
phase based on Project
needs.

Extent Regional Local and regional profit Regional Local and regional profit generation
generationfrom from taxes/fees, procurement and
taxes/fees, procurement worker spending.
and worker spending.

Scale Small Medium impactonin Small Medium impact on incountry andlocal
country and local profit profit generation from taxes/fees,
generationfrom procurement and worker spending.
taxes/fees, procurement
and worker spending.

Likelihood | Likely There are likely to be Likely There are likely to be taxes, feesand

Post-mitigation (Residual)

worker spending related to the Project

Low

Significant Rating:
Pre-mitigation

MediumMagnitude MediumMagnitude
| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

Procurement opportunities are considered of high importance to local communities andregional companies; howeverthe
baselineislow andtherefore loss of opportunities is unlikely to affect the baseline.

Post-mitigation

Positive Impact

Positive Impact
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Table 6.52 Rating of Impacts Related to Capacity Enhancement (Construction)

| Project Phase: Construction

Type of Impact: Direct and Indirect Positive Impact

| Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation | Summary of Reasoning | Designation Summary of Reasoning

Duration Long-term Benefitsof capacity Long-term Benefitsof capacity enhancement
enhancement projected projected forlong-term
forlong-term

Frequency | Occasional Long-term benefitswill be | Occasional Long-term benefitswill be capitalized
capitalizedon by on byindividuals/individual businesses
individuals/individual may differin frequency, andsoitis
businesses may differin considered occasionalin termsof
frequency, and soiitis impact.
considered occasionalin
terms of impact.

Extent Regional Impact on capacity Regional Impact on capacity enhancementis
enhancementislikely to likely to impactlocal to regional level at
impactlocalto regional anindividual levelandto a limited
level atan individual level extenton abusinesslevel.
and to a limited extenton
abusiness level.

Scale Small The numberofindividuals | Small The numberofindividualsbenefiting
benefiting from enhanced from enhanced capacity development
capacity development both directly andindirectly ismoderate
both directly andindireclly as well as the potential to source local
is moderate aswell asthe contracts; howeverthe overall socio-
potential to source local economicimpactislikely to be limited
contracts; howeverthe within the current social environment.
overall socio-economic
impactislikely to be
limited withinthe current
social environment.

Likelihood | Likely Capacity enhancement Likely Capacity enhancementthrough on the
through on the job job training isa requirementof INZAG.
training isa requirement
of INZAG.

| Magnitude:

Pre-mitigation Post-mitigation (Residual)

Low Magnitude MediumMagnitude

Sensitivity of long-termcapacity enhancement is considered mediumas primary benefits will be duringthe construction

phase with long-termbenefits capitalized on by individuals and businesses on theirown initiative once construction is

conplete.

Pre-mitigation Post-mitigation

Positive Impact Positive Impact

Operation Phase

The table below includes a summary of the impact assessment on the operational phase of the
Project, pre and post mitigation(s).
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The land required for the Project consists of the Project footprint and a 500 m buffer zone. The Project
requires a total land area of 12,120.07 m? of residential area and 2,128.33 m? commercial area, see
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Table 6.55.
Table 6.55:Project Land Requirements at Each Flyover Site
Flyover Site Residential Area Impacted (m?) Commercial Area Impacted (m?)
SME 4,055.52 0
Viana 5,127.95 0
Estalagem 167.5 786
Mulenvos 1,544.87 0
5™ Avenue 1,224.23 1,342.33
Total 12,120.07 2,128.33

Source: BDM, 2023

6.4.2.2 Baseline Conditions

Relevant baseline conditions that may potentialy influence impacts are summarised as follows:
m A total of 46 residential units and 27 commercial structures will be affected by the Project.

m  The flyovers are located in areas of dense urban settlement, with the exception of SME, which is a
commercial area and peri-urban in nature.

= The land ownership within the Project footprintis predominantly government owned (i.e. roads,
railway line); however the residential land is privately owned, either legally or informally.

m  Residential structures will be impacted at all five overpass locations. There will be two residential
structures impacted at the SME overpass location, three at Viana and Estalagem, 18 at the
Mulenvos overpass location and another 20 at the 5™ Avenue overpass location.

m 27 commercial structures will be impacted at the 5" Avenue overpass location. The other
overpass locations contain commercial areas, but no permanent commercial infrastructure.

m  There are properties that have commercial uses such as small businesses but may not be
officially zoned as commercial as they are amongst and, in some cases, form part of residential
properties. Hence, it can be assumed that more commercial structures will be impacted than the
27 that are officially zoned as such.

m At Estalagem, land take will impact the Millenium Centro Turistico Hotel as a portion of the land
will be taken by the project footprint (including for the laydown area) and the entrance will be
moved further north. This land is relatively distant from the hotel buildings and no buildings will
need to be moved.

m At Viana, land take will impact the Visao Crista Church as a portion of the land will be taken by
the project footprint. The church buildings will not need to be mowved.

m At SME, land take will impact several private land owners as a portion of their land will be taken
by the project footprint. This land is currently undeveloped and as such no buildings will need to

be moved, only a few fruit trees.

= |n addition to residential and commercial structures, there are other structures found in the direct
project Aol that will be impacted by the Project, such as cultural structures (churches and
schools), and healthcare facilities.

= Allfive of the flyover sites (although to a lesser extent, SME) have large numbers of informal
traders and motorbike taxis that operate on the railway line or at the intersection between the
road and railway. These traders will be displaced during the construction phase of the project and
potentially during the operational phase.
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elsewhere if trading was not possible at their initial spots. On the other hand, positive impacts could
be an increased income or new business opportunities at new trading spots or increased customers,

e.g., construction workers.

A similar scenario is likely to apply to taxi drivers, as generally have set routes or areas they access
for customers. With the closure of these intersections, they are likely to need to find alternative areas
to work in or alternative means of income. Conflict over areas and competition for customers in new
areas could prevent them from earning the same income as they do at present.

Displacement of mobile traders and taxis and associated loss of income/ livelihoods is anticipated to
have a major negative impact on these individuals. The negative impacts are local in extent (limited
to the Aol) and will be permanent.

Operations Phase

Permanent loss of livelihoods and household income due to permanent land use changes

The operational phase will permanently affect a number of households and micro businesses, and
potentially mobile vendors due to the change in nature of the sites. The construction of a road and
associated facilities and restrictions (including construction of a wall underneath the flyover to prevent
pedestrians from accessing the railway) will restrict the ability of local residents and mobile traders to
earn a living. The restriction of pedestrians will substantially reduce the foot traffic, which is the key
market for most of the businesses and traders within the immediate Aol. The relocation of these
businesses and traders could alter the level ofincome and number of customers at least temporarily.
Other areas are likely to have similar businesses and sell similar products which could lead to
increased conflict over resources.

This impact is anticipated to have a major negative impact on local communities. The negative
impacts will be permanent.

6.4.2.6 Mitigation Measures

Construction Phase

The RPF outlines the below options for the loss of land, loss and/or disruption of primary economic
activity, loss of structures, host communities and potential creation or exacerbation of conditions of

wilnerability.

Table 6.56 Proposed Preliminary Entitlement Matrix

Type of Loss PAP/PAH Hligibility Entitlements
Category
Loss of land Ow ner Be the ownerofthe | m Option 1: Replacement land of at least equal
land. value, size and quality, Payment of transaction

costs, Access to Livelihood Restoration
Program, Allow ance(s), as appropriate based
on household characteristics to be further
elaborated on in final RAP.

m Option 2: Cash payment of equivalent value
(full replacement cost). Please note that cash
compensation should only be considered if
there is no replacement land available.

User (w ithout Being user of lands m Option 1: Assistance to re-establish a similar
formal land title) | impacted by the land use agreement on the replacement

land?2, Access tothe Livelihood Restoration

2219 pe negotiated aspart of Village Land AccessAgreements.
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Table 6.60 Rating of Permanent Loss of Livelihoods and Household Income
Due to Permanent Land Use Changes (Operations)

Project Phase: Operation
Type of Impact: Direct Negative Impact

Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation | Summary of Reasoning | Designation Summary of Reasoning
Duration Permanent The loss of livelihoods Permanent The loss of livelihoodsand income

and income associated associated with the change inland use
with the change in land from mixed residentialand mobile
use from mixed traders to road and flyoversis
residential and mobile considered to be permanent.

traders to road and
flyoversis considered to
be permanent.

Frequency | Continuous The impactwill be felt Often The impactwill be felt lessoften with
continuously throughout support and compensation inplace
the years of operation as throughout theyearsof operation.
the land use changeiis
permanent.

Extent Local Impact limited to Aol. Local Impact limited to Aol.

Scale Medium The scale of the impactis | Small Followingmitigation —i.e. accessto
considered moderate as support and relocation compensation —
the currentintersections the scaleislikely to be reduced over
support alarge number of time.

traders and micro
businesses and are the
only source (or significant
part) of household income
in the local area.
Likelihood | Likely Loss of access to Likely Loss of access to communal resources
important resourcesis islikely

likely

| Magnitude:
Pre-mitigation Post-mitigation (Residual)
MediumMagnitude Small Magnitude

High

Th% affected individuals and households are considered highly sensitivity due to theirinherent vulnerability (low-income, low
educationand pooraccess to economic and social resources, amongst otheraspects

| SignificantRating:

Moderate Impact

6.4.3 Community Health, Safety and Security IA

6.4.3.1 Potential Impacts

The presence of the Project could potentially affect the health, safety and security of the communities
at the five different sites as a result of worker-community interactions, the risk of health issues and
injury associated with construction activities, increased road accidents and road trespassing, and
competition for access to resources (e.g. healthcare facilities).

Table 6.61 presents the potentially significant community health, safety and security impacts that may
occur during the construction and operation phases.

Table 6.61 Potential Impacts on Community Health, Safety and Security

Construction Phase Operation Phase

m Road safety and traffic accidents. m Road safety and traffic accidents.
m_Unauthorised public access and injury.
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Table 6.68 Rating of Impacts Related to Road Safety and Traffic Accidents
(Operations)

Project Phase: Construction

Type of Impact: Direct Negative Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation | Summary of Reasoning | Designation Summary of Reasoning

Duration Long-term Risk of accidentsdue to Long-term Risk of accidentsdue to road safety is
road safety islong-term long-term during the operational phase.
during the operational
phase.

Frequency | Often Current driving practices Often Even with implementation of Traffic
and state of the roads ManagementPlan, riskof accident
combinedwith increased could occuron often throughout
traffic from project construction.

construction could lead to
accidentsoccurring often.

Extent Local Limitedto Aol. Local Limitedto Aol.

Scale High Serioustraffic accidents Medium Mitigation measuressuch as signage,
could resultin severe drivertraining,advance waming of
injuriesor, in the worst diversions, and access to grievance
case scenario, death. mechanism reducesscale to medium.

Likelihood | Likely Road safety accidents Possible Implementation of these mitigation
during operationare measuresis likely to reduce, but not
likely. completely eliminate the riskof

accidentsand injuries.
Pre-mitigation Post-mitigation (Residual)
MediumMagnitude
| Sensitivity / Vulnerability / Importance of the Resource / Receptor:
Sensitivity is considered to be highdue to the lack of capacity of health care facilities to deal with trauma cases,
communities’ unfamiliarity with high traffic densities and poorroad safety awareness.

Pre-mitigation Post-mitigation
Major Impact Moderate Impact

6.4.4 Labour and Working Conditions IA

6.4.4.1 Potential Impacts

Workers’ rights, including occupational health and safety, need to be considered to awoid accidents
and injuries, loss of man-hours, labour abuses and to ensure fair treatment, remuneration and
working or living conditions. These issues should be considered not only for those who are directly
employed by INZAG but also its contractors (including sub-contractors) and within the supply chain.

The Project could potentially lead to workforce-related social and health issues throughout the life
cycle of the Project if worker management and rights do not meet Angolan law or international best

practice.

Table 6.69 presents the potentially significant impacts associated with occupational health and safety
and worker management during the construction and operation phases. The potential for occupational
health and safety incidents throughout the life cycle of the project is higher during construction phase.

Table 6.69 Potential Impacts on Labour and Working Conditions

Construction Phase Operation Phase

m Labour and w orking conditions / w orkers’rights.
m Worker health and safety.
m Child labour and forced labour in the supply chain.
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Table 6.72 Rating of Impacts Related to Child Labour and Forced Labour in the
Supply Chain (Construction)

Project Phase: Construction

Type of Impact: Direct Negative Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i includingembedded
measures
Designation Summary of Reasoning | Designation Summary of Reasoning

Duration Short-term The incidence will be Short-term The incidence will be temporary for
temporary forthe duration the duration of the workto supply
of the work to supply materials.
materials.

Frequency | Unknown Child and forced labour Rare The commitmentto audit supply
are prevalentin Angola chain labourpracticeswill resultin a
particularly in areas reduced frequency.
where hazardousworkis
involved.

Extent Regional Thiswill depend on the Regional Thiswill depend on the place of
place of originof supplies origin of suppliesacquired by
acquired by project, butit project, butitisanticipatedthe
is anticipated the majority majority of supplieswill be sourced
of supplieswill be regionally.
sourced regionally.

Scale Extended Use of child labouroruse | Extended Use of child labouroruse of people
of people aged16-18 to aged 16-18 to be involvedin
be involved inhazardous hazardouswork within the supply
work within the supply chain remainsa possibility albeit
chainremainsa with reduced likelihood due to the
possibility without specific implementation of mitigation.
mitigation.

Likelihood | Possible The use of child and/or Possible With the mitigationthe likelihood
forced labourispossible should be reduced. However, the
in the supply chain risk remains.

Pre-mitigation Post-mitigation (Residual)

Large Magnitude MediumMagnitude

| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

The sensitivity of the receptoris very high dueto the age andvulnerability of the receptors.

| Significant Rating:
Pre-mitigation Post-mitigation

Moderate Impact

6.4.5 Access to Infrastructure and Services IA

6.4.5.1 Potential Impacts

The main potential impacts on local infrastructure and utilities as a result of these Project activities are
disruption to traffic and transportation, accidents that damage property, utilities (e.g. water,
telecommunications and electricity supply), increased pressure on existing local utility supplies and
short-term planned and unplanned disruption to electricity, telecommunication, and water supply for
irrigation, domestic, drinking, and industrial purposes.

Table 6.73 summarises the potentially significant impacts on access to infrastructure and senices
during the construction and operation phases of the Project.

Table 6.73 Potential Impacts on Access to Infrastructure and Services

Construction Phase Operation Phase
m Temporary loss of and/or increased pressure on m Benefits fromimprovements to infrastructure and
social services and utilities. services, including road improvements.
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Table 6.75 Rating of Impacts Related to Improvements to Infrastructure and
Services

Project Phase: Operations

Type of Impact: Direct Positive Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation | Summary of Reasoning Designation Summary of Reasoning

Duration Long-term Infrastructure Long-term Local communitieswill benefitfrom
improvementscould infrastructure improvementsmade
potentially benefit during constructionaspart of the Public
communitiesaccess to UtilitiesEnhancement Plan, resulting in
services (e.g. road improved accessto electricity,
network). telecommunication, and waterina long-

term.

Frequency | Continuous The frequency of the Continuous The frequency of the impactis
impactiscontinuous continuousthroughout the operation
throughout the operation phase.
phase.

Extent Local Limitedto Aol. Local Limitedto Aol.

Scale Medium Improved accessto Medium Improvementof the quality of live and
certain infrastructure and social cohesion due to a betteraccess
services. and less disruption of electricity,

telecommunication, and water.

Likelihood | Likely Infrastructure benefitsare | Likely Infrastructure benefitsare likely aspart
likely aspart of Project of Project enhancements.
enhancements.

| Magnitude:
Pre-mitigation Post-mitigation (Residual)
MediumMagnitude MediumMagnitude

| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

The sensitivity of the local communities is high, especially forcommunities in close proximity of the road, who have deficie nt

access to infrastructure and utilities: lower connection rate to the grid, pooraccess to network service, temporary disruption

of water supply foragricultural purposes etc.
| SignificantRating:
Pre-mitigation Post-mitigation
Positive Impact Positive Impact

6.4.6 Community Cohesion IA

6.4.6.1 Potential Impacts

Impacts to community stability and cohesion are of particular importance to infrastructure projects
which can often raise tensions within communities (intra-community tension) and between
communities (inter-community tension).

Furthermore, the establishment of the Project will likely result in the physical displacement of
households. While physical displacement itself has impacts that can be mitigated though provision of
replacement dwellings, the potential fragmentation of social structures, via the dispersed
displacement of portions or parts of existing communities, will remain as an issue.

This is particularly a threat for those who are wilnerable and marginal and rely on social structures
that have been deweloped as part of a community. People who rely on charitable acts for their survival
are in this category of winerability as are those who may be aged or infirm and rely on favours from
neighbours or nearby kin to sunived. The impact also manifests itself in potential growth in socially
unacceptable behaviours where authority structures are fragmented and the role of guidance from
elders and authority figures is restricted.

Table 6.76 presents the potential impacts associated with disruptions to community cohesion during
the construction and operation phases.
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Table 6.76 Potential Impacts on Community Cohesion

Construction Phase Operation Phase

m Disturbance from the presence of w orkforce. m Loss of access to communal resources and
m Community severance. infrastructure.

m Unmet expectations regarding Project benefits.

6.4.6.2 Baseline Conditions

Community cohesion relies on a variety of factors, including positive relationships within a community,
including shared resources and economic or social and psychological support. Cohesionis enhanced
through access to similar resources, common vision, or circumstances, as well as integration and
acceptance levels.

Community cohesion varies between the five flyover sites, as measured by household reliance on
other households in the local area for support within the local context (detailed below). The variation
in cohesion is likely to be the result of several factors. These could include the household income

levels, length of stay in the community, permanence of residence, and cultural or social background.

m  SME - Moderate cohesion

m  There are a small number of residential houses in the Aol, but the area predominantly
comprises industrial and commercial activities. One of the three households sureyed indicated
that they relied on being connected to another household for food, money, emotional support,
and security.

m  Viana- High cohesion

m Vianais a dense residential area north of Catete Street and the railway, with an extremely
high number of mobile traders operating on the railway and at the intersection. Of the 48
households surveyed, 56% rely on other households in the local area for social support, including
food, water, childcare, money, psychological support, and security.

m Estalagem — Low cohesion

m Estalagem comprises a dense residential area north of Catete Street and the railway and to
the west of the upgraded road, with a large area of open, undeveloped land owned by a hotel
opposite. There were 41 households surveyed, and 20% indicated that they relied on other local
households for financial and psychological support.

m  Mulenvos— Moderate cohesion

m  Mulenwos is a mixed residential and commercial area, with a high number of mobile traders,
taxis and vehicular traffic. There were 17 households surveyed, and the majority (71%) indicated
that they did not rely on other local households for financial or social support, however five (29%)
of the respondents indicated that psychological support is sought through neighbours or other
local connections.

= 5th Avenue — High cohesion

m This site is predominantly high density residential and commercial with a large amount of
vehicular traffic. A total of 48 houses were surveyed and just over half (52%) indicated that they
relied on other local households for social support, mainly food, childcare, money, psychological
support, and security.

6.4.6.3 Embedded Measures

The following embedded measures will be considered by the Project design and planification in order
to minimise and mitigate risks and negative impacts to community cohesion:
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Table 6.80 Rating of Impacts Related to Loss of access to communal
resources and infrastructure

Project Phase: Operations

Type of Impact: Direct Negative Impact
Rating of Impacts:

Pre-mitigation Post-mitigation (Residual)i including embedded
measures
Designation [ Summary of Reasoning [ Designation Summary of Reasoning

Duration Long-term Impactsdue to Medium-term Immediate impacts may stabilise after
displacement of construction
businesses and
households, and removal
of communal areasused
formobile traders, may
prevail intooperations
phase.

Frequency | Often Impactsdue to Rare Immediate impactsmay reduce after
displacement of construction.
businesses and
households, and removal
of communal areasused
formobile traders, may be
permanent.

Extent Local Impact limited to Aol. Local Impact limited to Aol.

Scale Medium Short-term reductionsin Small The implementation of livelihood
community well-being restoration and grievance redress
from loss of access to mechanismswill promote the faster
basic services before reestablishment of social cohesion,
reinstatementis howeverresidual impactislikely to take
considered medium scale. time to dissipate.

Likelihood | Likely The project will displace Possible The implementation of livelihood
householdsand restoration and grievance redress
businesses andislikely to mechanismsshould reduce the overall
change the local social impact and promote social cohesion
cohesion following during operation.
construction.

| Magnitude:

Pre-mitigation Post-mitigation (Residual)

MediumMagnitude Small Magnitude

Medium

Sensitivity is considered mediumas local communities depend on existing social resources to support and sustain their

households and livelihoods.

Pre-mitigation Post-mitigation

Moderate Impact Minor Impact

6.4.7 Traffic IA

6.4.7.1 Potential Impacts
Potential impacts related to road traffic can be expected as a result of the factors listed below.

m  Construction:

- Traffic delays and congestion resulting from additional vehicle travel on roads, including
vehicle travel related to delivery of materials and supplies, movement of construction
vehicles and equipment, and employee travel.

- Active worksites on and adjacent to roads.
- Temporary lane or road closures.
- Temporary railroad stoppages or delays.

m  Operations:
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Table 6.86 Rating of Impacts Related to Road Congestion, Condition, and
Safety During Operations

Project Phase: Operations

| Type of Impact: Direct Beneficial Impact
Rating of Impacts:
Pre-mitigationi includingembedded measures | Post-mitigation (Residual)

Designation [ Summary of Reasoning Designation | Summary of Reasoning |
Extent Regional The road improvements w ould Regional Same as pre-mitigation.
provide improved road
infrastructure, safety features,
and surface condition.
Duration Permanent The improvements would be a Permanent Same as pre-mitigation.
permanent change in the
transportation netw ork.
Frequency Continuous The improvements would be a Continuous Same as pre-mitigation.
continuous change in the
transportation netw ork.

Scale Large The overpasses would provide a Large Same as pre-mitigation.
significant improvement to road
facilities.
Likelihood
| Magnitude:
Pre-mitigation Post-mitigation (Residual)
Beneficial Beneficial

| Sensitivity/ Vulnerability / Importance of the Resource / Receptor:

| Significance Rating:
Pre-mitigation Post-mitigation
Positive Impact Positive Impact

Source: ERM, 2023
6.4.8 Cultural Heritage IA

6.4.8.1 Summary of Baseline Key Findings

The baseline study for Cultural Heritage (Section 4.3.15 of the Report) identified three Cultural
Heritage resources, comprising no Designated Resource and three Non-Designated Resources
within the Area of Influence (Aol) of the Flyover Project.

Each resource was assigned a unique identifier (for example INZ_CH_001) and comprise the
following ‘type’ of resource:

m  Baobab tree (INZ_CH_001);
m Industrial Heritage (INZ_CH_002 and 003).

6.4.8.2 Sensitivity of Receptor

As identified in the baseline, each of the three Cultural Heritage resources is presented with a
sensitivity in line with the ERM Impact Assessment Methodology 2°. In the absence of more detailed
information on these Cultural Heritage resources, the impact assessment takes a conservative,
precautionary approach to the assessment of sensitivity and impact, in line with Good Industry
International Practice.

Table 6.87 presents the ‘types’ and quantities of identified Cultural Heritage resources in relation to
their sensitivity of receptor. The distinction of high, medium and low sensitivity is utilised in each
impact assessment table. (Please refer to Appendix Q for impact assessment details on each cultural
heritage resource).

29 source: Annex to The ERM ImpactAssessment Standard
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Table 6.87 Quantities of high, medium and low sensitivity of receptor for
Cultural Heritage typesi identified in the Baseline

iTyped of Cultural Heritage High Sensitivity Medium Sensitivity Low Sensitivity
resource

Baobab Tree 0 0 1

Industrial Heritage
Total

Source: ERM, 2023

6.4.8.3 Identification of potential impacts

The predicted impacts to the Cultural Heritage resources as a result of the Project are described in
this section.

The impact assessment considers both tangible and intangible Cultural Heritage resources as
described below:

m Tangible Cultural Heritage — such as (but not limited to) archaeological sites, built heritage
(historic or culturally significant buildings or structures), places of worship, historic enclosures
and potential settlements; and

m Intangible Cultural Heritage — such as (but not limited to) places that hold cultural, artistic, or
religious values, knowledge, innovations, and practices of communities embodying traditional
lifestyles, and living heritage resources (shrines, cemeteries, religious/ritual sites) etc.

6.4.8.4 Project considerations

The Project Area of Influence (Aol) and construction corridor for Cultural Heritage are outlined in
Table 6.88. For the impact assessment it is assumed? that any identified Cultural Heritage Resources
located within the construction corridor (defined as 250 metres either side of the Project alignment
and including the limits of any associated infrastructure) will be wholly removed3! during the
construction phase.

Table 6.88 Project Area of Influence

Project Phase Construction Corridor Area of Influence (Aol)
Construction 250 metres around the construction 500 metres around the construction footprint and
footprint and any associated any associated infrastructure.

infrastructure.
Operation n/a —it is assumed any cultural 500 metres around the construction footprint and

heritage resources located w ithin the any associated infrastructure.
construction corridor w ill have been
w holly removed at construction stage

Source: ERM, 2023

Direct, indirect, and cumulative impacts

Three types of impacts to Cultural Heritage resources are considered in this assessment resulting
from construction and operation phases of the Project:

m Direct: ground disturbance due to earthworks are the most likely source of direct, physical
impacts to known and unknown Cultural Heritage resources, with the potential to partially or

30 Atthe time of writing, no construction limitsfor the project had been defined, assuch assumptionsneeded to be appliedto
the study.

31 “Removed” here meansthe resource will need to be physically removed initstotal ity for construction of the Project,and no
trace will survive in-situ beyondthe construction phase
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wholly remove these resources. Direct impacts have the potential to be once off, non-
reversible and permanent. Unless the principle of avoidance is adopted in the first
instance, mitigation measures will not significantly reduce the predicted residual effect
of this impact on the Cultural Heritage.

m Indirect: Cultural Heritage resources are susceptible to indirect impacts through the
introduction of intrusive visual, auditory or dust elements to their physical environment or
‘setting’. Indirectimpacts also include restricted access to existing Cultural Heritage resources
as aresult of construction or operation phases; and

= Cumulative: impacts to Cultural Heritage resulting from incremental change caused by
surrounding projects in the past, present or reasonably foreseeable future, combined with this

Resettlement Project.

Impact Magnitude

Standard terminology and designations as per Table 6.89 is provided to ensure consistency when
characteristics are described in an impact assessment report. An assessment of the overall
magnitude of an impact is provided by considering all the dimensions of the impact described in order
to determine whether an impact is of negligible, small, medium or large magnitude (ERM Impact

Assessment Methodology, 2021).

Table 6.89 Impact Magnitude definitions for Cultural Heritage

Cultural Heritage resources
Magnitude g

Negligible No discernible change in the physical condition, setting or accessibility of the site

Small Small part of the site is lost or damaged, resulting in a loss of scientific or cultural
value; Setting undergoes temporary or permanent change that has limited effecton
the site’s perceived value to stakeholders; Stakeholder/public or scientific access to
site is temporarily impeded; and/or Historic building suffers minor, reparable,
structural damage.

Medium A significant portion of the site is lost or damaged, resulting in a loss of scientific or
cultural value; Setting undergoes permanent change that permanently diminishes
the site’s perceived value to stakeholders; Site becomes inaccessible for the life of
the Project to stakeholders including traditional users or researchers; and/or
Historic building suffers major structural damage that is not reparable.

Large The entire site is damaged or lost, resulting in a nearly complete or complete loss of]
scientific or cultural value; Setting is sufficiently impacted to cause site to lose
nearly all or all cultural value or functionality; Site becomes permanently
inaccessible to stakeholders including traditional users or researchers; and/or
Historic building suffers major structural failure.

m  Source: ERM, 2023

6.4.8.5 Construction Phase Impacts

Five Potential Impacts (PI) are considered during the construction phase:

= PI1 Physical ground disturbance through earthworks: a direct impact, ground disturbance
and earthworks associated with the construction phase have the potential to partially or whally
remove Cultural Heritage resources, such as:
— Buried archaeology, including undiscovered archaeological sites and pyramids;
— Built heritage including historic buildings, places of worship, shrines or tombs;
— Historic agricultural, irrigation, settlements or enclosures; and
— Industrial heritage including historic railways, rail and road bridges.
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6.4.8.6 Operation Phase Impacts

Three types of indirect impacts are considered during the operation phase:

m PI6 Restriction of access: the potential to permanently restrict access for traditional users or
researchers to existing Cultural Heritage resources;

m PI7 Visual: the potential to introduce mobile intermittent intrusive visual elements to the
physical environment or ‘setting’ of Cultural Heritage resources; and

= PI8 Auditorial: the potential to introduce intermittent intrusive auditorial elements to the
physical environment or ‘setting’ of Cultural Heritage resources.
Pre-mitigation direct Impacts

No direct impacts to Cultural Heritage resources have been identified at the Operation phase of the
Project, as directimpacts to cultural heritage resources will happen at construction phase during
earthwork activities, either partially or wholly removing the resource.

Indirect impacts to Low Sensitivity resources

There were no identified pre-mitigation indirect impacts to cultural heritage resources in this impact
assessment.

Operation Phase Mitigation Measures & Residual Effect

As all predicted impacts at Operation phase are currently assessed as no impact, no further mitigation
measures are proposed, and the residual effects remain the same.

No impacts

A total of 0 cultural heritage resources will experience no impact during the construction phase, and a
total of 0 cultural heritage resources will experience no impacts during the operation phase.

6.4.8.7 Summary of Impacts to Cultural Heritage Resources

A summary of the potential direct and indirect impacts to Cultural Heritage at construction and
operation phase is presented in Table 6.90 below.

Table 6.90 Summary of potential impacts to Cultural Heritage Resources

Construction Phase (quantity of Cultural Heritage resources impacted as shown)

Sensitivity Direct Impacts Indirect impacts No Impact
High 0 0 0
Medium 0 0 0
Low 3 0 0
Total 3 0 0

Operation Phase (quantity of Cultural Heritage resources impacted as shown)

Sensitivity Direct Impacts Indirect impacts No Impact34
High 0 0 0
Medium 0 0 0
Low 0 0 0
Total 0 0 0

34 Ifa Cultural Heritage resource fallswholly within the construction corridor, it hasbeen assumed it will be fully removedat
construction phase, and therefore no impact will occur at operation phase.
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Source: ERM, 2023

Construction

The tables below include a summary of the impact assessment on the construction phase of the
Project, pre and post mitigation(s). Impacts during the operation phase are not foreseen.

Table 6.91 Direct Impacts on Low Sensitivity resources

Project Phase: Construction

Type of Impact: Direct Negative Impact
| Rating of Impacts:

Pre-mitigation Post-mitigation (Residual) i including embedded
measures
Designat | Summary of Designation Summary of Reasoning
ion Reasoning
Extent Local Limited to the Project Local Limited to the Project Aol
Aol
Duration Permane | Impacts expected Permanent Impacts expected throughout the
nt throughout the duration of construction and if no
duration of mitigation measures apply, erosion
construction and if no processes may develop further and
mitigation measures damage existing infrastructure
apply, erosion
processes may
develop further and
damage existing
infrastructure
Frequency Once Off | The impact will be Once Off The impact will be once off
once off
Scale Small Sheet erosion and Small Sheet erosion and gully erosion
gully erosion
Likelihood Possible | The resourceis Possible The resourceis situated w holly
situated w holly w ithin w ithin the construction corridor and
the construction w ill be w holly removed by
corridor and will be earthw orks, resulting in a direct
w holly removed by impact.
earthw orks, resulting in
a direct impact.
Dvagniuger o
Pre-mitigation Post-mitigation (Residual)
Large Large

| Sensitivity / Vulnerability / Importance of the Resource / Receptor:

| Significance:
Pre-mitigation Post-mitigation
Moderate Impact Moderate Impact

Source: ERM, 2023

6.4.9 Cumulative IA

Assessment methodology is provided in Section 6.1.5 of the Report.
6.4.9.1 Step 1 — Defining Spatial and Temporal Boundaries

Spatial Boundaries

The relevant spatial boundaries for this CIA are essentially the same as the specific Area of Influence
(Aol) defined in Section 2.6 of this ESIA Report for each relevant topic; this area typically extends
(depending on the topic) from about 100m to 1,000m (e.g. for visual and landscape features) as
measured from the centre-alignment of the road.
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Table 6.92 Key VECs Identification
Aspect Im pact Receptor/Resource | VEC Identified?
Air Quality m Disturbance due to dust and disturbance due to vehicle Social sensitivity Yes

emissions (construction)
m Disturbance due to vehicle emissions (operation)

receptors in the
immediate vicinity of
the overpasses

Social conditions (health)
Air quality can be influenced by the development
of other projects in the region.

Geology, Soils and
Contaminated Land

m Impacts related to soil instability risk

m Impacts related to disturbance of contaminated land
Impacts related to contamination due to runoff
(construction)

Soil in the
construction area
and associated
infrastructures

No

According to Section 4.1.5.3 the soils in the
region are not particularly sensitive. Most of the
land near the project is occupied by buildings and
is not used for agriculture. Given the localised
potential area of cumulative effects, this is not
considered an important attribute in assessing
risk.

Water Resources

Availability and Quality of Water Resources (construction)

Surface w ater
bodies crossed by
the Project (and
dow nstream areas)

No

According to Section 4.1.6 and 4.1.7, there are
no w atercourses near the proposed crossings
that could be impacted during construction.

Waste Resources and w aste generation, disposal of excavated Direct Areaof No

Management w aste soil (construction) Influence This does not meet the definition of any of the
four categories of a VEC.

Noise Disturbance due to noise Social sensitivity Yes

[
m Vibration at linear features

m Vibration at fixed infrastructure

m Vibration due to traffic (construction)

m Disturbance due to noise, vibration (operation)

receptors in the
immediate vicinity of
the overpasses

Social conditions (health)
Noise can be influenced by the development of
other projects in the region.

Biodiversity And

Loss of flora, loss of fauna, disturbance and displacement of

Flora and Fauna

No

WERDEN SOLL.

Conservation fauna, spread of invasive species (construction) There are no significant green areas or any
valuable habitats near the project facilities.
Crossings are located among dense urban areas.
Economy and Employment Opportunities, Taxes and fees, procurement and | Direct and Indirect Yes
Employment w orker spending, Capacity enhancement (construction) Areas of Influence Social conditions
Economy and employment can be impacted by
the development of other projects in the region.
Land and m Impacts on residential structures, loss of non-residential Identified affected Yes
livelihoods structures, infrastructure (operation) households Social conditions (land and livelihoods)
m Loss of land and livelihoods (operation) Potential cumulative impacts w ith other projects.
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Table 6.93 Other Projects and Developments - Screening Step 3
Characteristics of Other Projects Screening Considerations Result
No Name Proximityto | Constructi | Operation Spatial Temporal Overlap Comments Screenedin?
Project on Period Period Overlap with with Lot1
(start) (start) Lot 1? Construction?
01 Luanda Light Rail Intersection December March 2027 | Yes Yes 39 km double-track line linking the Port of Yes
w ith 51 2023 Luanda with Kilamba city (Siemens).
Avenue and
Mulenvos;
1.6 km to
Cazenga;
5km to
Viana;
8.3 km to
SME
02 Improvements of 0 km ongoing October Yes No Once construction is completed, this project wiill | No
Deolinda Rodrigues 2023 not have impacts that could become part of a
avenue: cumulative impact.
m New pedestrian
crossings along
Deolinda Rodrigues
avenue;
m Rehabilitation of
existing pedestrian
crossings along the
avenue;
m New bays for taxi
drivers along Deolinda
Rodrigues avenue
m Reinforcement of the
central divider;
m Improvement of the
road conditions.
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Results of Screening

According to Table 6.93, potential adverse cumulative impacts are considered possible in relation to
the following projects:

m  Construction of the Luanda Light Rail (construction started in December 2023, the operation is
expected to startin March 2027);

m  Construction of the Luanda International Airport - NAIL (the operation is expected to start in the
end of 2023).

6.4.9.3 Step 3 — Determine Present Conditions of the VECs

The present conditions of the VECs identified are described in the respective baseline sections of this
ESIA - refer to the relevant sections for these descriptions.

Based on the potential cumulative interaction of the two screened in projects, the main VEC’s under
discussion are:

m  Construction of the Luanda Light Rail: Air Quality, Noise, Economy and Employment, Land and
livelihoods, Community Health and Safety (road safety and traffic conditions, unplanned events);

m  Construction of the Luanda International Airport — NAIL: Air Quality, Noise, Economy and
Employment, Land and livelihoods, Community Health and Safety (road safety and traffic
conditions, unplanned events).

6.4.9.4 Steps 4, 5 & 6 — Assessment of cumulative impacts and identification of
mitigation measures

Approach and Overview

For each of the short-listed projects identified in the preceding Step 2, a qualitative assessment of
potential cumulative impacts on the identified VECs is undertaken per the following sequence:

m  Briefdescription of the relevant other project and location/activity, with reference made to
respective ESIA Sections for further information regarding baseline conditions and other relevant
data (if applicable);

m  Assessment of key potential types of cumulative impacts on the VECs identified and estimation of
significance and magnitude (as compared to the impacts of the Project on its own);

m  Description of potential mitigation measures and residual cumulative impacts.

Depending on the specific impact characteristics, it may or may not be feasible to assign a specific
significance to the cumulative impacts. Where feasible, the significance criteria will be referred to for
the corresponding types of impacts in the respective ESIA sections.

The purpose of the CIA is to identify and mitigate the Project contributions to any potential significant
cumulative impacts on VECs. Because potential cumulative impacts are often the result of different
projects and different operators, mitigation measures for CIAs need to be realistic, practical and focus
primarily where the construction consortium/operator has full or partial control to successfully

implement mitigation measures.

The oveniew of VEC interactions is presented in Table 6.94.

Table 6.94 Overview of VEC interactions
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construction of the Luanda Light Rail sections near these two crossings occurred at similar times
(worst-case scenario®’). During the operational phase, the cumulative impact will be positive due
to reduced congestion and improved traffic safety due to the creation of safe crossings and the

new light rail.

m  Negligible to minor cumulative impacts are expected near all crossings once the Luanda
International Airport becomes operational. This is due to the increase in traffic from and to the

airport.

No further mitigation is proposed for traffic aspects beyond those related measures already foreseen
for this topic for the Project; nonetheless on a strategic level, construction traffic management plans
should be coordinated with the Luanda Light Rail Project and with the Ministry of Transport.

Assuming the implementation of the inherent Emergency and Preparedness Plans for considered
projects, during the crossings construction and the Light Rail construction, potential residual effects
on community health and safety as a result of accidental spills of equipment fuel and oils and vehicle
traffic accidents were considered negligible. During the operation phase of both projects, the impact
significance remains negligible.

Results of the Cumulative Impact Assessment

During the cumulative impact assessment, 5 VECs were assessed for the construction of crossings
and two other projects (Construction of the Luanda Light Rail and the Luanda International Airport).
Results are shown in Table 6.95.

Table 6.95 Results of the Cumulative Impact Assessment

VEC Cumulative Im pact Significance Mitigation measures
Construction stage Operation stage
Air Quality Minor Negligible No additional mitigation
measures required
Noise Minor Negligible No additional mitigation
measures required
Economy and Employment Positive Positive No additional mitigation

measures required

Land and livelihoods

Minor to Medium

Minor to Medium

Joint consultation of the
current Project and the
Luanda Light Rail Project is
required

Community Health and
Safety (road safety and
traffic conditions,
unplanned events)

Minor to Medium

Negligible

Construction traffic
management plans should
be coordinated w ith the
Luanda Light Rail Project
and w ith the Ministry of
Transport

Source: ERM, 2023

6.4.9.5 Cumulative Impact Management Framework

Effective management of cumulative impacts requires a stakeholder consultation and a collaboration
of all parties that contribute to these cumulative impacts. In some cases, a minor impact of a project
can result in a significant cumulative impact on a VEC. Consequently, the effective management of
negative cumulative impacts transcends the capacity of a single interested party and therefore,
management on two fronts: i) Project level, and ii) “Inter-project” level.

37 The Consultant doesnot have a precise planforthe construction of the Luanda LightRail.

WWw.erm.com Version: 1.0

Project No.: 0683975

Client: INZAG GmbH

20 October 2023 Page 489










ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT FEHLER! VERWENDEN SIE DIE REGISTERKARTE 'START', UM
Construction and Operation of 5 Ovempasses — Luanda Railway Track, HEADING 1 DEM TEXT ZUZUWEISEN, DERHIER ANGEZEIGT
Angola WERDEN SOLL.

baseline and includes impacts beyond the Project area that might be related to workers and their
families, including workers in the supply chain, but also communities along supply routes or users of
downstream water that might be excluded from the Social Aol. Particular attention will be given to
wilnerable rightsholders — individuals and groups in the Aol who are more likely to experience
adverse impacts as a result of the Project than the general population. Vulnerability may be due to
specific characteristics of the individuals or groups (such as age, ethnicity, or disability), or may result
from a broader range of factors (such as dependence on natural resources). These factors can also
combine into multidimensional wilnerability. The European Bank for Reconstruction and Development
defines winerability as:

people or groups of people who may be more adversely affected by Project
impacts than others by virtue of characteristics such as their gender, gender
identity, sexual orientation, religion, ethnicity, Indigenous status, age
(including children, youths, and the elderly), physical or mental disability,
literacy, political views, or social status. Vulnerable individuals and/or groups
may include but are not limited to people living below the poverty line, the
landless, single-headed households, natural resource dependent
communities, migrant workers, refugees, internally displaced people, or
other displaced persons who may not be protected through national
legislation and/or public international law (2019).

Some population groups are automatically considered due to their positioning within society and/or
inherent characteristics that make them more sensitive to change.

The outputs of the scoping process included:

®  Anunderstanding of the potential human rights issues and risks that required further exploration
as part of the baseline and risk assessment process; and

m |dentification of the rightsholders that may be impacted by the Project, paying particular attention
to wilnerable individuals and groups.

High-level Human Rights Risk Assessment

The Risk Assessment phase involves the analysis of the human rights risks that may result from the
works planned for the five (5) overpass flyovers. The focus is on those risks that are considered to be
salient. The most salient issues are those that pose a significant risk of causing negative impact on
people through the Project’s activities or business relationships. The level of saliency is determined by
assessing the severity of the potential impact, considering the scale, scope and irremediability (see
Table 6.96 for a definition of each of these factors) and the likelihood of the impact occurring.

Assessing saliency enables to prioritize efforts and resources in managing potential and actual human
rights impacts, while still acknowledging that less salient impacts should not be ignored, as saliency of
different issues may change over time. Additionally, when prioritizing actions, consideration should be
given to linkage and leverage as well as focus on addressing the needs of the most winerable
individuals.

Severity

Table 6.96 Parameters for assessing severity of human rights risks

Parameters for assessing severity

Scale Seriousness of actual or potential impact; including consideration of the
vulnerability of affected rightsholders

Low Unlikely to cause body or psychological harm / change in standard of living

Moderate Will cause a human rights infringement by denying access to essential life necessities
(such as livelihoods, education);
OR
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Will cause an impact to cultural, economic, natural and social assets that identified
groups or subject matter experts have identified as highly valued;

OR

Will cause an impact to ecosystem services identified as priority to livelihoods, health,
safety or culture

High Will cause death or adverse health effects that could lead to significant reduction in
quality of life and / or longevity.

Scope Number of people that are (or potentially are) affected

Low Single person or family or small number of people potentially affected

Moderate Multiple individuals or families or medium number of people potentially affected

High Significant number of members of one community or across multiple communities, or

large number of people potentially affected

Irrem ediability

Degree to which the (actual or potential) harm is irreparable

Low Remediation w ll return the victim to the same or equivalent position.
Easy — simple technical requirements, acceptance by the identified group,
implementation partner has capacity to deliver.

Moderate Remediation may return the victim to the same or equivalent position.
Simpler technical requirements, acceptance by the identified group, implementation
partner can deliver with some capacity development.

High Remediation w ill not return the victim to the same or equivalent position.
Complex technical requirements, little acceptance of remediation by the identified
group, low capacity of implementation.

Severity A negative human rights impact that is severe by virtue of its scale, scope and /
or irremediability

Low Low /Low /Low OR Low /Moderate/Low

Moderate High/ Moderate/Low OR High/Low /Low/ OR Moderate/ Moderate/ Moderate OR
Moderate/Moderate/Low

High High/High/Moderate OR High/Moderate/Moderate OR High/High/Low OR

High/High/High

Source: ERM, 2023

Likelihood

Table 6.97 Parameters for assessing likelihood of human rights risks

Parameters for assessing likelihood

Likelihood Likelihood of the impact occurring which is a combination of the degree to
which there are project-inherentrisks, risks arising from the operating context,
and evidence that the company has faced similar risks in the past that it has
failed to properly mitigate

Unlikely Unlikely to happen. The impact has never been know n to occur

Possible It is possible that the adverse human rights impact could occur. There is a 50% or
greater chance it will occur.

Certain or almost The adverse human rights impact will probably / almost certainly occur, and/or it is

certain already occurring.

Source: ERM, 2023

Saliency classification

Table 6.98 Parameters for assessing saliency of human rights risks

Severity

Likelihood
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Unlikely Possible Certain or almost certain
Low Low Low Moderate
Moderate Low Moderate High
High Moderate Moderate High

It should be noted that when assessing the human rights risks, the precautionary principle is applied.
Accordingly, where there is uncertainty in relation to the likelihood or severity of the potential impact, a
higher risk ranking is assigned in order to ensure sufficient management measures are put in place.
As the Project ewolves, this uncertainty may change, and potential impacts should be reviewed and

re-classified accordingly.

Involvement

Under the UNGPs, companies have the duty to respect human rights and to not cause harm that
would compromise the enjoyment of human rights by their rightsholders. All actual or potential human
rights impacts are considered as being either caused by the business, contributed to by the
business, or directly linked to the business through contractual or non-contractual relationships.
Identifying how business can be connected to actual or potential human rights impacts is important as
it determines business’ level of responsibility and possible actions the business might take to manage
these impacts.

Table 6.99 Parameters for assessing involvement of the Project with the
identified human rights risks

Cause Contribute Directly Linked

Impact is caused by an
entity linked to company
via its operations, products
or services.

Involvement Company activity causes

the impact.

Company activity contributes
to the impact but is not by
itself the sole cause.

Responsibilities m Prevent or mitigate the | m Prevent or mitigate m Use or increase

impact.
m Remediate the harm of
the impact.

contribution to the impact.
m Use or increase leverage
w ith other responsible
parties to prevent or
mitigate the impact.
m Contribute to remediating
the harm of the impact.

leverage w ith other
responsible parties to
prevent or mitigate the
impact.

Consider terminating
relationship if leverage
remains limited or non-
existent w hile avoiding
additional harm caused
by the termination.

No responsibility to
remediate but can stil
choose to do so.

Source: ERM, 2023

High-level management measures

The last step involved identifying high-level management measures or additional work required to
assist in mitigating potential human rights impacts identified and evaluated during the risk
assessment. This involves a desktop review of documents provided by INZAG such as relevant
corporate policies and procedures, taking into consideration additional recommended mitigation

measures defined during the ESIA process.

In this report, the inherent human rights risks have been classified taking into consideration the
existing and anticipated mitigation measures. Additional mitigation measures have been
recommended and a residual risk has been assessed accordingly.
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6.4.10.3 Potential Impacts

Relevant rightsholders

The term “rightsholders” refers to individuals or social groups holding distinct entitlements in relation
to specific duty bearers (such as state or non-state actors that have a particular obligation or
responsibility to respect, promote and realise human rights and abstain from human rights violations)
and who have universal and inalienable human rights regardless of who they are, their opinions, race,
sexual orientation, etc. In particular contexts, specific social groups human rights may not be fully
realized, respected or protected, despite all human beings are rights-holders under the Universal
Declaration of Human Rights. The following rightsholders were identified and considered during this
assessment based on the information provided in the ESIA, the Project description (see Section 2)
and the human rights context described in Section 4.3.5.

Workforce

Project workforce:

The information about Project workforce is presented in Section 2.8.4

At peak capacity the project will be running was a total of 356 workers (Male 90%; Female 10%), 97
per cent of which are anticipated to be locals. The Human Resources Management Plan indicates
that INZAG will take special efforts to recruit Angolan nationals from the Project affected areas and
surrounding district and province. Only the position that cannot be filled locally may be filled by foreign
workers. In particular, expatriate workers will come from different countries for the following roles:
Project Manager, Department Managers and Specialized Engineers and supenvisors.

The wilnerability of the Project’s workforce is presented in Table 6.100.

Table 6.100 Vulnerability assessment for the Project Workforce

Material Type Prospective Quantity

Women Due in part to traditional gender roles, w omen ca face stigmatisation and discrimination
in access to employment opportunities and career advancement. They are also more
prone to face harassment, including sexual harassment. According to the information
received fromthe Company, Project workers willbe 90% male and 10% female.

Children To access assets or resources, children are often reliant on older members of the
household or community. When a child is not adequately represented by an adult or is
from a low -income, they may be vulnerable to labour exploitation. Orphaned children
are particularly vulnerable.

Y outh Youth (15-24 years old) may be vulnerable to poor labour practices due to contracting
practices, and lack of workexperience and skills. Unemployed youth from low -income
families or who have dependents and financial obligations (e.g., families, rents, and
other responsibilities) are considered more vulnerable. Orphaned youth are particularly
vulnerable.

Migrant w orkers Migrants are at heightened risk of exploitation and abuse in the w orkplace due to
unfamiliarity w ith the local culture, language, their rights at w orkand national labour and
migration law s or dependence on employer due to legal status or migration-related

debt.

Informal w orkers Informal w orkers are particularly vulnerable to labour exploitation and poverty as they
lack formal employment contracts. They are usually unable to access the same legal
and social protection as formal w orkers.

Ethnic minorities Members of ethnic minorites may face stigmatisation and discrimination w ith regard to
employment opportunities and resources management (including career advancement).

Members of the Members of the LGBTQ+ community may face prejudice, stigmatisation and

LGBTQI+ discrimination w ithregard to employment opportunities and human resources

community management (including career advancement). Individuals from the LGBTQK

community are particularly vulnerable as the law does not include sexual orientation or
gender identity as a ground to prohibit discrimination.

People with People w ith disabilities may face stigmatisation and discrimination w ithregard to

disabilities (mental employment opportunities and resources management (including career advancement).

and physical) They can also face challenges in accessing employment infrastructure and related
facilities.
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People living with People living with HIV/AIDs might face stigmatisation and discrimination based on their

HIV/AIDs health status. It was reported as being an issue in Angola in relation to employment.
People with People withalbinism may face stigmatisation and discrimination withregard to

albinism employment opportunities and resources management (including career advancement).
lliterate lliteracy can create challenges forindividuals to access employment opportunities and

make w orkers more vulnerable to exploitation as they might not fully understand the
terms and conditions of their contract.

Source: ERM, 2023

Supply Chain workforce:

Raw materials will be purchased (Bitumen, Steel structures, concrete, formworks, rebars, guard rails,
etc.) and imported from external suppliers (metallic structure, guardrails, bitumen, expansion joints,
bridge bearings, street lightings, etc). The quantities of the raw materials and details about the
suppliers are presented in Section 2.10.1

Vulnerability Assessment:

The wulnerability of the workers will depend on the country of sourcing. Vulnerable groups within
supply chain workforce may include women, migrant workers, people from minorities, children and
youth.

Local Communities

General

The overpasses of the project are located at five (5) different sites in the Luanda Province, along the
Railway tracks. The 5 roads at where the overpasses are planned are: SME, Viana, Estalagem,
Mulenvos and 5th Avenue which are located in the municipalities of Cazenga, Viana, and Icolo e
Bengo. Further socio-economic information on the communities located at the overpasses can be
found in the socio-economic baseline (Section 4.3).

Displaced population

The construction and operation of the Project will result in the displacement of several households
from the Project footprint. These displacement impacts can be characterized in terms of the
immovable assets that will be affected, including residential and commercial structures, community
infrastructure, and public facilities. The loss of immowveable assets will affect the people, households,
and communities that own or use these assets. Furthermore, there are several roadside traders within
the area, whose assets (trading stalls, vehicles etc.) can be moved, but who will not be able to return
to their initial trading places after Project construction. From a preliminary analysis of satellite images
provided as part of the project description, itis estimated that 46 residential units and 27 commercial
structures will be affected by the Project. Vulnerability assessment for local communities is presented
in Table 6.101:

Table 6.101 Vulnerability assessment for local communities

Material Type Prospective Quantity

Women Due to the nature of traditional and domestic relations, women may be reliant on the
male members of the family for financial support and participation in public decision-
making. Women are identified as vulnerable, particularly in relation to land issues as
they may face discrimination in various w ays including access to land use. Women are
also less likely to access economic benefits from the Project due to low participation in
decision-making process. Women heads of households are particularly vulnerable.
Due in part to traditional gender roles, GBV (women and girls) remains an issue in the
country, including harassment and sexual violence. In Luanda Province, women
represent 51 per cent of the population. It w as reported that Luanda Province has the
highest incidence of domestic violence in the country.

Ethnic minorities Some groups may be marginalised w ithreduced access to healthcare, education,
freedom of speech, credit, and other services.In most cases ethnic minority groups
have their ow nlanguage, w hichis not the language practised by the dominant ethnic
group. The Luanda Province is host of many different ethnicities.
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Table 6.102 Identification of Human Rights Risks

Potential impact

Justification

Human rights at risk

| Affected rightsholder

Human Rights at the workplace

Various severe injuries
to workers as a result of
health and safety
accidents that could
have serious and
potentially irreparable
consequences such as
permanent disability or
fatality.

Given the nature of Project activities during construction, operation and
decommissioning phases, w orkers face occupational health and safety (OHS)
hazards arising from factors such as: physical stresses such as noise; the potential
forinjuries (like falls from heights, and machinery hazards). Additionally, w orking
excessively long hours under strenuous conditions, and/or challenging w eather
conditions (in particular high temperature) could negatively affectthe physical health
and mental w ell-being of the personnel.

The construction is among the sectors that concentrate more fatal w orkaccidents
according to ILO statistics.

Right to safe and healthy
w orking conditions

Right to life

Right to livelihood

Right to remedy

All Project w orkers
(direct and
contracted), and their
families

Unfair treatment,
harassment or
prejudice against
people or groups due to
union membership
gender identity, sexual
orientation, or country
of origin in employment
matters.

There is a risk that the Project could engage in discriminatory practices concerning
employment. Project workers may be subject to degrading treatment or lack of equal
opportunity for recruitment and career advancement.

Women, members of the LGBTQ+ community, persons with AIDs, persons w ith
disabilities, and migrant w orkers are particularly vulnerable.

Right to equal treatment in
employment w ithout
discrimination

Migrant w orkers’ rights
Right to work

Right to remedy

All project workers,
direct and contracted

Vulnerable groups:
women, members of
the LGBTQ+
community, people
w ith AIDS/HIV,
people w ith albinism,
refugees

Different forms of
gender-based violence
and harassment of
female w orkers at the

w orkplace or in w orkers
accommodations

There is a risk that the Project could engage in different forms of gender-based
violence and harassment of women w orkers at Project site and in the Project
accommodations.

Women are under-represented in the construction industry in the country and face
gender-based discrimination, sustained by an overly masculine w orkplace
environment (the Project willemploy 90% male and 10% female w orkers). Single
sex dominated w orkplaces or w orkplace cultures that tolerate inappropriate
comments, jokes, or derogatory conversations can significantly contribute to the
prevalence of systematic harassment.

Project w orkers might be provided w ithaccommodations w hich creates a space

w here gender-based violence might occur if adequate mitigation measures are not
defined and implemented.

Right to safe and healthy

w orking conditions

Right to equal treatment in
employment w ithout
discrimination

Right to freedom from torture
and other cruel or degrading
treatment or punishment.
Right to remedy

Female Project
w orkers

Workers not being able
to formor join trade
unions of their choice,
and/or not being able to
engage in collective
bargaining to improve

Workers in Angola are legally able to organize unions, bargain collectively, and
strike. How ever, there are legal restrictions to these rights.

Violations of w orkers’right to bargain collectively have been recently reported in the
country in particular actions against labor unions such as UNTA-CS, including
suppressing freedom of expression, government interference in union matters, and
threats of deregistration.

Right to freedom of
association and collective
bargaining

Right to strike

All Project workers

Vulnerable groups:
w aste management
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Table 6.103 Assessment of Identified Human Rights Risks
Ref Potential Company Whose Rights at Risk Existing Management Assessment Saliency Additional Residua
No. Impact and involvement Rights at Measures and Planned Recommended | Risk
Justification Risk Activities Management Measures Level
Labour rights and w orking conditions
Under the UNGPs, business responsibility - defined through the concept of company’s involvement in human rights impacts (cause, contribute to or directly linked) - allow s to
identify and assess the potential and actual adverse impacts that INZAG willneed to address. With regards to labour rights and w orking conditions, INZAG's responsibility wil
be limited to the construction phase as the monitoring and maintenance of the flyovers in the long-term wiill fall under the responsibility of the Ministry of Transport.
Human rights in the w orkplace at Project Site
1.1 Multiple m Cause (own | All Project Right to safe INZAG Hazard Construction Moderate m Ensure that Moderat
severe injuries w orkers) w orkers and healthy ldentification and Risk Scale = High grievance e
to workersas | @ Contribute (direct and w orking Assessment Procedure Scope = Moderate mechanism is
aresult of or directly contracted) conditions (applicable to Project) Irremediability = High available and
occupational linked and their Right to life Project OHS Severity — accessible to
health and (contracted | families Right to Management Plan High/Moderate/High = contracted w orkers
safety w orkers) livelihood Consideration H&S Moderate m Ensure that Project
incidents that Right to performance in Likelihood = pqssible OHS workers’
COU'|d have rernedy subcontractor and — the (.ZOHStrUCtIOH representatives have
serious and . supplier selection sector is among the the right to access
; Right to work ; )
potentially Right to process sectors that OHS information
irreparable w ater Subcontractor concentrgte more fatal w hen they request it,
consequences Management Plan w orkaccidents the right to be
such as Emergency Response acc.ort'iing to ILO present during
permanent Plan statistics. How ever, the interview s w ith
disability or anticipated w orkers on H&S
fatality. ;zssggi ?If':te:_:;ha::are management measures aspects and the right
worksitels ! ! enable to decrease the to accompany
likelihood of the impact i i
Occupational Safety occurring P !nspectprs during
Routines ' ?sp?ctlor;s.f
Trainin ® T not part 0
St 9 K Corrective actions
Op WOrKprocess and follow -up visits
Workers grievance and audits: Incidents
mechanism log
HSE audits and
inspections w hich also
covers subcontractor
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The summary of Project’s impacts and their residual impact is presented below in Table 6.104.
Summary of the risk, associated with Climate Change is presented in Table 6.44 and Human Rights

Risk Assessment is presented separately in Table 6.103. The colour coding for the impact

assessment is presented in Table 6.9 :

Table 6.104 Summary of the Impacts and their Pre-and Post-significance

ID Topic Phase Aspect Pre-mitigation Residual
impact Impact
significance significance
1. Air Quality Construction Dust Negligible to
Minor
Operation Traffic Negligible to Negligible
Moderate
2 Noise and Construction - Moderate
Vibration
Operation - Moderate
3 Geology Construction Erosion Minor Negligible
and Soil
Operation Erosion Minor Negligible
4 Surface/ Construction and Operation | Contaminated Water Moderate Minor
Ground Runoff
Water
Construction and Operation | Surface Water Moderate Minor
Volumes and Flood
Risk
5 Groundwate | Construction and Operation | Groundw ater Volume Negligible Negligible
r
Construction and Operation | Groundw ater Quality Moderate Minor
6 Resources Construction - Moderate Minor
and Waste
7 Cumulative Construction Air Quality Minor Negligible
Risk Noise Minor Negligible
Economy and Positive Positive
Employment
Land and Livelihoods Moderate Moderate
Community H&S Moderate Negligible
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7. ENVIRONMENTAL MANAGEMENT PLAN

71 Introduction

This Section presents a provisional Environmental and Social Management Plan (ESMP) for the
construction and operation of the Project, with the purpose to specify framework, standards, and
controls required to manage and monitor the environmental and social impacts. To achieve this the
ESMP compiles the potential adverse impacts from the planned activities as identified in the ESIA and
outlines mitigation measures required to reduce the likely negative impacts on the biophysical and
social environment.

7.2 Overview and Scope

The ESMP is intended to cover the Project activities described in Section 3 of this ESIA report. It
covers project activities during construction and operation and will be subject to thorough reviews
prior to the commencement of activities to ensure completeness.

The ESMP details roles and responsibilities that will be assumed by each Agent as leader

and/or supporter. INZAG has already acknowledged its commitments for the period of construction,
after the end of construction period MINTRANS will be responsible for the maintenance of the
overpasses during the operation phase.

INZAG will have responsibility for the implementation of some of the measures outlined in the ESMP
during construction, but may delegate responsibility to its contractors, where appropriate. In cases
where other individuals or organisations have responsibility for mitigation measures, this is clearly
indicated within the ESMP table (Table 7.3).

Capacity building and training requirements are also described within this Section, where these relate
to specific skills required to deliver the ESMP action in question. General training, which will be
provided to staff (and contractors’ staff as appropriate), is not specifically indicated in the plan.

7.3 Objectives

The ESMP is essential for successfully implementing the Project’s environmental and social
performance throughout the life of the Project. Having this ESMP in place ensures a systematic
approach to bringing environmental and social considerations into decision-making and day-to-day
operations. It establishes a framework for tracking, evaluating and communicating environmental and
social performance and helps ensure that environmental risks and liabilities are identified, minimised
and managed.

It is, however, important to approach the ESMP as a living document, which will continue to develop
during the construction phase to enable continuous improvement of the Project’s social and
environmental performance.

The core objectives of this ESMP are as follows:

= Ensuring compliance with regulatory authority stipulations and guidelines, which include local,
national and international;

m  Ensuring that there is sufficient allocation of resources on the Project budget so that the scale of
the ESMP related activities is consistent with the significance of Project impacts;

= Verifying environmental and social performance through information on impacts as they occur;
m  Periodically updating the ESMP as the Project activities progress;
m  Responding to unforeseen events; and

m  Providing feedback for continual improvement in environmental performance.
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7.4 Principles

The ESMP was developed attending three major groups of general principles: Principles of
Sustainable Development, Principles of Ethics and Quality and Principles of Best Practice.

7.4.1  Principles of Sustainable Development

= Protection of public health, welfare and safety — activities on site should be contained and will not
impact on human health and well-being. The benefits of the port activities should be realised by
the communities during all phases.

®  Maintenance of ecological processes — natural resources should be conserved or improved and
not decreased in value. The resources are managed in such a way that will provide for present
and future needs.

= Awidance, mitigation and management of pollution - existing or possible future contamination of
surface, groundwater and soil and air pollution is awided where possible and mitigated and
managed within the standards set. Waste generated will be eliminated, reduced or minimised,
reused or recycled and the residual finally disposed of, if no other option is available.

m  Precautionary Principle —in the absence of scientific data confirming a complete evaluation of the
risk a cautious approach will be adopted to protect human, animal or plant health, or to protect
the environment.

7.4.2 Principles of Ethics and Quality

m  Consistency with legal and planning context — through all phases of the development of the
Project, activities will comply with local, national and international legal and regulatory
requirements.

= ESMP implementation and proactive management — the ESMP is implemented at the start of the
activities and aims at continual improvement during all phases of the development.

m  Clear and easily understood reporting — the ESMP should be easily understood, clearly laid out,
an accepted documentation style should be used and all tables, figures and illustrations should
be appropriate and necessary.

m  Cost effectiveness — ensure that there is a balance between the financial constraints of achieving
a maximum return on investment and the reduction of present and future risks and liabilities.

7.4.3 Principles of Best Practice

= Continuous improvement — the Project Proponent should be committed to review and continually
improve environmental management, with the objective of improving overall environmental and

social performance.

= Broad level of commitment — commitment is sought from all levels of management as well as the
workforce in order for the development and implementation of the ESMP to be successful and
effective.

m  Participative process — consultation will and has been undertaken with all Project Affected
Persons (PAPs) to seek their input into the environmental and social management of the Project.

7.5 General Requirements

This ESMP has been deweloped in line with applicable legal and policy requirements. These include
the national requirements in terms of the Environmental Assessment Regulations and the
requirements of the IFC Performance Standards. The ESMP aligns to:

m  The Environmental Assessment Regulation, 1999 (L. I. 1652) and Environmental Assessment
(Amendment) Regulations, 2015 (LI 2228)
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m  The emergency response in the event of spills, fire, accidents, earthquake, flood;
m A spillage risk assessment;

m  Procedure for staff and subcontractors to report any incidents and the investigation, remediation
and preventive actions taken;

m  Regular emergency response training including the use of spill response equipment;

m  Emergency Communication Procedure for local communities and authorities

Emergency preparedness and response will be reviewed by INZAG on at least an annual basis and
after the occurrence of any accidents or emergency situations to ensure that lessons learnt inform
continuous improvement. Emergency exercises will be undertaken on a regular basis to confirm
adequacy of response strategies. Investigations of accidents or incidents will follow formal
documented procedures.

Emergency planning will include planning for onsite activities as well as notifications and planning
support for local community members who would be affected by a site emergency.

The EPRP will be updated and expanded by MINTRANS as needed for implementation during the
operation of the flyovers.

7.9.7 Grievance Redress Mechanism

7.9.7.1 Importance

m  Grievances can be an indication of growing stakeholder concerns (real and or perceived), and
therefore the management of grievances is a vital component of stakeholder management and an

important aspect of risk management for the Project.

m  This Grievance Redress Mechanism (GRM) outlines the principles and process for grievance
management, and defines the organisational structure and processes required to implement a
functional, effective and culturally appropriate grievance mechanism that is responsive to
stakeholder needs.

m  This GRM is solely to manage the interface with external stakeholders, and not intended to be
used for addressing employee, contractor or sub-contractor employee grievances.

7.9.7.2 Purpose

The purpose of this Grievance Redress Mechanism (GRM) is to establish is a fair, accessible,
effective, and timely mechanism for stakeholder concerns, complaints and grievances to be raised
and resolved without risk of discrimination or retaliation.

It outlines INZAG’s approach to accepting, assessing, resolving, and monitoring grievances that
stakeholders may have about the Project, its subcontractors’ and activities in relation to the
construction of the overpasses. Timely redress or resolution of such grievances is vital to ensure
effective stakeholder management and successful implementation of the Project.

Grievances are issues, complaints, comments, questions, concerns, suggestions or claims (perceived
or actual) raised by an individual or group of stakeholders (“‘complainants”) about the way in which a
Project is being implemented or a commitment by INZAG (or its subcontractors) that has not been
honoured. Grievances can encompass minor concerns as well as serious or long-term issues. They
might be felt and expressed by a variety of parties including individuals, groups, communities, entities,
or other parties affected or likely to be affected by the social or environmental impacts of the Project.
Grievances may take the form of specific complaints for damages / injury, concerns about Project
activities, perceived incidents or impacts or requests for more information / clarity about the project. It
is essential to have a robust and credible mechanism to systematically handle and resolve any
complaints that might arise in order that they do not escalate and present a risk to operations or the
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Table 7.3 ESMP Table

Construction Resources and Waste Management

Aspect Activity Management Measure Timing Responsibility
m An E&S due diligence will be conducted by INZAG on the aggregate suppliers’ quarries to ensure
permits are valid and operations are in compliance and international guidelines. Relevant suggestions
w ill be made to improve current standards of the quarry and quarries will be monitored frequently.
m In case new quarries, new borrow pits and dumpsites outside of the RoW alignment are needed, the
application and approval procedures wil be in line with Angola regulatons and Project E&S
requirements. The follow ing actions that will be taken by INZAG w ithin the approval process to avoid
potential E&S risks:
1. INZAG willdevelop an Aggregate and Surplus Material Management Plan (AgSMMP) w hichwiill
include:
- Development of site selection plan in line with IFC General EHS Guidelines (IFC, 2007) as wel
as guidelines for IFC EHS Guidelines for Construction Materials Extraction (IFC, 2007). The site Prior 1o and
Quarries, Borrow Pits selection plan will include the requirements related with the noise, air quality, proximity to Throughout INZAG
and Dumpsites sensitive receptors, community HS, vibration issues (blasting), habitat and biodiversity among | construction
other considerations for the selection and use of these quarries.
- Design aspects that reduce additional work / excavation required for rehabilitation of the
quarries, borrow pits and dumpsites.
- The resultant shaping / forms of the benches and walls are appropriate to the surrounding
natural landform.
Development of rehabilitation plan.
- Development of risk assessment including the expected traffic volumes and affected routes.
2. INZAG willobtain all necessary permits in line with applicable Angolan regulations.
3. INZAG willimplement E&S studies in accordance with Design Change Management Procedure.
4. Additional E&S Studies w ill be conducted w here needed to comply withthe E&S Requirements.
The results of these studies w illbe communicated to the stakeholders and the Lenders for review .
Re-use of excavated soils in the Project area as far as possible and seek alternative uses of surplus
Cccavaton Suplus | FEONDTEIECIEAe 50 anaRcapig o e o ool okl YIS e eS| oughot |
Material INZAG willconsider “0” net surplus material target during the design phase to avoid the w aste construction
generation.
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https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards.%20Acesso%20em%2018/07/2022
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards.%20Acesso%20em%2018/07/2022
https://www.land-links.org/wp-content/uploads/2016/09/USAID_Land_Tenure_Angola_Assessment_Report.pdf
https://www.land-links.org/wp-content/uploads/2016/09/USAID_Land_Tenure_Angola_Assessment_Report.pdf



http://tinyurl.com/dw-2011-angolapov-env-idr
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/ps8
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/policies-standards/performance-standards/ps8
https://www.imvf.org/en/project/community-management-of-fountains-in-the-cazenga-community-and-consolidation-of-the-tala-hady-commune-development-cooperation-angola/
https://www.imvf.org/en/project/community-management-of-fountains-in-the-cazenga-community-and-consolidation-of-the-tala-hady-commune-development-cooperation-angola/
https://storymaps.arcgis.com/stories/8ee9fa6e168c44b4ae9e0d600a4d1670



http://www.kunenerak.org/en/management/references.aspx
http://www.urbanlandmark.org.za/downloads/tm2013_01.pdf
http://www.ghgprotocol.org/
https://doi.org/10.1007/s10437-020-09420-8



https://en.climate-data.org/africa/angola/luanda/luanda-498/
https://en.climate-data.org/africa/angola/luanda/luanda-498/
https://www.ecmwf.int/en/research/climate-reanalysis
https://www.ecmwf.int/en/research/climate-reanalysis
https://equator-principles.com/wp-content/uploads/2020/09/CCRA_Guidance_Note_Ext_Sept_2020.pdf
https://equator-principles.com/wp-content/uploads/2020/09/CCRA_Guidance_Note_Ext_Sept_2020.pdf
https://equator-principles.com/wp-content/uploads/2021/02/The-Equator-Principles-July-2020.pdf
https://equator-principles.com/wp-content/uploads/2021/02/The-Equator-Principles-July-2020.pdf
https://iaqm.co.uk/wp-content/uploads/2013/02/Construction-dust-2023-BG-v6-amendments.pdf
https://www.ifc.org/wps/wcm/connect/7d708218-2a9e-4fcc-879d-9d5051746e7d/4%2BConstruction%2Band%2BDecommissioning.pdf?MOD=AJPERES&CVID=ls62NKq
https://www.ifc.org/wps/wcm/connect/7d708218-2a9e-4fcc-879d-9d5051746e7d/4%2BConstruction%2Band%2BDecommissioning.pdf?MOD=AJPERES&CVID=ls62NKq
https://www.ifc.org/wps/wcm/connect/7d708218-2a9e-4fcc-879d-9d5051746e7d/4%2BConstruction%2Band%2BDecommissioning.pdf?MOD=AJPERES&CVID=ls62NKq
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_TS.pdf
https://www.climate.gov/maps-data/primer/climate-models
https://www.climate.gov/maps-data/primer/climate-models
https://www.linkedin.com/pulse/risks-pouring-concrete-wrong-temperature-limited?trk=pulse-article_more-articles_related-content-card
https://www.linkedin.com/pulse/risks-pouring-concrete-wrong-temperature-limited?trk=pulse-article_more-articles_related-content-card
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf



https://www.afrobarometer.org/wp-content/uploads/2023/03/AD622-Angolans-dissatisfied-with-government-performance-on-gender-equality-Afrobarometer-28march2023.pdf
https://www.afrobarometer.org/wp-content/uploads/2023/03/AD622-Angolans-dissatisfied-with-government-performance-on-gender-equality-Afrobarometer-28march2023.pdf
https://www.afrobarometer.org/wp-content/uploads/2023/03/AD622-Angolans-dissatisfied-with-government-performance-on-gender-equality-Afrobarometer-28march2023.pdf
https://www.airport-technology.com/projects/new-luanda-international-airport/
https://www.amnesty.org/en/location/africa/southern-africa/angola/report-angola/
http://www.birdlife.org/datazone/country/angola
http://www.birdlife.org/
http://www.birdlife.org/
https://www.cbrta.co.za/resources/angola-country-profile-report-march-2021.%20Accessed%20June%202023
https://www.cbrta.co.za/resources/angola-country-profile-report-march-2021.%20Accessed%20June%202023
https://new.apminebanconvention.org/fileadmin/_APMBC_SITE/Images/Angola_Mine_Action_Programme_Newsletter-_February_2019_English.pdf
https://new.apminebanconvention.org/fileadmin/_APMBC_SITE/Images/Angola_Mine_Action_Programme_Newsletter-_February_2019_English.pdf
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4024063,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4024063,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4057684,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4057684,102999:NO
http://www.ilo.ch/dyn/normlex/en/f?p=NORMLEXPUB:13100:0::NO::P13100_COMMENT_ID,P13100_COUNTRY_ID:4020211,102999
http://www.ilo.ch/dyn/normlex/en/f?p=NORMLEXPUB:13100:0::NO::P13100_COMMENT_ID,P13100_COUNTRY_ID:4020211,102999
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4116129,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4116129,102999:NO
http://www.ilo.ch/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4115872,102999:NO
http://www.ilo.ch/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4115872,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4116269,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4116269,102999:NO



https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4308454,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4308454,102999:NO
http://www.ilo.ch/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4308448,102999:NO
http://www.ilo.ch/dyn/normlex/en/f?p=1000:13100:0::NO:13100:P13100_COMMENT_ID,P13100_COUNTRY_ID:4308448,102999:NO
https://www.ilo.org/dyn/normlex/en/f?p=1000:14010:::NO:14010:P14010_COUNTRY_ID:102999
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N19/071/68/PDF/N1907168.pdf?OpenElement
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N19/071/68/PDF/N1907168.pdf?OpenElement
https://earthquakelist.org/angola/luanda/luanda/
https://freedomhouse.org/country/angola/freedom-world/2022
https://www.refworld.org/pdfid/4a5b32ca0.pdf
https://geographical.co.uk/culture/lethal-legacy-landmines-angola
https://data.humdata.org/dataset/hotosm_ago_waterways
https://www.ohchr.org/en/documents/concluding-observations/ccprcagoco2-human-rights-committee-concluding-observations-second
https://www.ohchr.org/en/documents/concluding-observations/ccprcagoco2-human-rights-committee-concluding-observations-second
https://www.ohchr.org/en/news/2022/10/human-rights-committee-adopts-reports-follow-concluding-observations-concerning
https://www.ohchr.org/en/news/2022/10/human-rights-committee-adopts-reports-follow-concluding-observations-concerning
https://www.hrw.org/world-report/2023/country-chapters/angola
https://www.hrw.org/news/2023/03/02/angola-hundreds-homeless-forced-evictions-demolitions
https://www.hrw.org/news/2023/03/02/angola-hundreds-homeless-forced-evictions-demolitions
http://www.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full-Document.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full-Document.pdf?MOD=AJPERES
http://inamet.gov.ao/ao/normais-climatologicas/
https://dhsprogram.com/pubs/pdf/SR238/SR238.pdf
https://ilostat.ilo.org/topics/working-poverty/



https://www.trade.gov/country-commercial-guides/angola-infrastructure-healthcare-sector
https://www.trade.gov/country-commercial-guides/angola-infrastructure-healthcare-sector
https://www.trade.gov/market-intelligence/angola-information-and-communications-technology
https://www.trade.gov/market-intelligence/angola-information-and-communications-technology
https://www.railjournal.com/africa/angola-plans-luanda-railway-track-doubling/
https://www.railjournal.com/africa/angola-plans-luanda-railway-track-doubling/
https://www.railjournal.com/passenger/light-rail/luanda-light-rail-line-given-go-ahead/
https://www.railjournal.com/passenger/light-rail/luanda-light-rail-line-given-go-ahead/
http://www.redlist.org/
https://www.ilo.org/dyn/normlex/en/f?p=1000:50001:0::NO:50001:P50001_COMPLAINT_FILE_ID:4299300
https://www.ilo.org/dyn/normlex/en/f?p=1000:50001:0::NO:50001:P50001_COMPLAINT_FILE_ID:4299300
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:0::NO::P1100_ISO_CODE3,P1100_SUBCODE_CODE,P1100_YEAR:AGO,,2014
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:0::NO::P1100_ISO_CODE3,P1100_SUBCODE_CODE,P1100_YEAR:AGO,,2014
https://www.ilo.org/wcmsp5/groups/public/---ed_norm/---normes/documents/publication/wcms_087987.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_norm/---normes/documents/publication/wcms_087987.pdf
https://survey.ituc-csi.org/Angola.html?lang=en%23tabs-1
https://www.globalrightsindex.org/en/2023/countries/ago
https://www.iwgia.org/en/angola.html
https://www.keybiodiversityareas.org/kba-data
https://minorityrights.org/country/angola/
https://rna.ao/rna.ao/2023/05/08/investimento-privado-no-sector-imobiliario-continua-a-afirmar-se-como-verdadeiro-parceiro-do-governo-para-a-empregabilidade/
https://rna.ao/rna.ao/2023/05/08/investimento-privado-no-sector-imobiliario-continua-a-afirmar-se-como-verdadeiro-parceiro-do-governo-para-a-empregabilidade/
https://www.railwaygazette.com/news/angolan-railway-rehabilitation-progress/35246.article
https://rsf.org/en/country/angola



https://data.worldbank.org/country/AO
https://www.transparency.org/en/countries/angola
https://evaw-global-database.unwomen.org/en/countries/africa/angola?typeofmeasure=77863ff900964db58cad2e3b70d2c850
https://evaw-global-database.unwomen.org/en/countries/africa/angola?typeofmeasure=77863ff900964db58cad2e3b70d2c850
https://evaw-global-database.unwomen.org/en/countries/africa/angola?typeofmeasure=77863ff900964db58cad2e3b70d2c850
https://unsdg.un.org/sites/default/files/2023-06/Angola%20UNSDCF%20Result%20Framework_2024-2028.pdf
https://unsdg.un.org/sites/default/files/2023-06/Angola%20UNSDCF%20Result%20Framework_2024-2028.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2018_USAID-CCIS-Project_Climate-Risk-Profile-Angola.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2018_USAID-CCIS-Project_Climate-Risk-Profile-Angola.pdf
https://www.dol.gov/agencies/ilab/resources/reports/child-labor/angola
https://www.state.gov/reports/2022-trafficking-in-persons-report/angola/
https://www.state.gov/reports/2022-country-reports-on-human-rights-practices/angola/
../../ERM%20Internal%20working%20folder/ESIA/Report/.%20https:/www.state.gov/drl-promoting-the-rule-of-law-in-angola
https://www.state.gov/reports/2022-investment-climate-statements/angola/
https://www.verangola.net/va/en/012023/Society/33989/Majority-of-Angolans-say-violence-against-women-is-never-justified.htm
https://www.verangola.net/va/en/012023/Society/33989/Majority-of-Angolans-say-violence-against-women-is-never-justified.htm
https://wageindicator.org/documents/decentworkcheck/africa/angola-english.pdf
https://labourrightsindex.org/lri-2022-documents/angola.pdf
https://woimacorporation.com/drowning-in-waste-case-luanda-angola/
https://wbl.worldbank.org/content/dam/documents/wbl/2022/snapshots/Angola.pdf
https://data.worldbank.org/indicator/SE.ADT.LITR.FE.ZS?locations=AO
https://openknowledge.worldbank.org/handle/10986/33363
https://www3.weforum.org/docs/WEF_GGGR_2022.pdf



https://www.who.int/publications/i/item/9789241565684
https://worldjusticeproject.org/sites/default/files/documents/Angola.pdf


































APPENDIX D DART TOOL

See Excel attached — DART Tool
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https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction
https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction
https://library.wmo.int/doc_num.php?explnum_id=4090
https://library.wmo.int/doc_num.php?explnum_id=4090
https://library.wmo.int/doc_num.php?explnum_id=4090
https://library.wmo.int/doc_num.php?explnum_id=4090



https://www.ipcc.ch/sr15/chapter/glossary/
https://www.nhc.noaa.gov/pdf/sshws.pdf
https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction
https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction
https://un-spider.org/disaster-type/forest-fire



https://www.eea.europa.eu/help/glossary/eea-glossary/water-stress
https://public.wmo.int/en/our-mandate/focus-areas/natural-hazards-and-disaster-risk-reduction



https://equator-principles.com/wp-content/uploads/2020/09/CCRA_Guidance_Note_Ext_Sept_2020.pdf
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APPENDIX J MINUTES FROM THE SCOPING MEETINGS

See PDF attached - Minutes from the Scoping Meetings
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APPENDIX L STAKEHOLDER ENGAGEMENT PROGRAMME
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APPENDIX M GRIEVANCE REGISTER TEMPLATE

See Excel attached — INZAG Grievance Register Template
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APPENDIX N GRIEVANCE FORM TEMPLATE
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APPENDIX O GRIEVANCE RECEIPT FORM

Www.erm.com Version: 1.0 Project No.: 0683975 Client: INZAG GmbH 20 October 2023 Page 686






ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
Construction and Operation of 5 Overpasses — Luanda Railway Track,
Angola

APPENDIX P STAKEHOLER ENGAGEMENT LOG

See Excel attached — INZAG Stakeholder Engagement Log Template
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APPENDIX R GEOTECHNICAL STUDIES

See PDF attached — INZAG Geotechnical Studies
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APPENDIX T BDM TRAFFIC DEMAND STUDY

See PDF attached — BDM Traffic Demand Study
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