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This document constitutes the NeéFechnical Summary (I§Tfor the Environmental and

Social ImpacAssessmen(ESIApf the Contractfor Public Works for the Electrification of

the Dembos Triangle including Nambuangor8engo Provincprojed.

TheNTSs a document that is part of theSB, which summarizes, in common language, the
main information found in the BA It is presented separately, in order to facilitate public

disclosure of the Project and the respectlzrvironmental and Social Impakssessment.

oEveryone
An ESIAis a document that contains a description of the project, identifaratiand starts off
assessment of positive and negative seeiwironmental impacts, socienvironmental strong.

. - S . . Success

management measures aimed at avoiding, minimizing or compensating for negative

comes to
impacts, the monitoring plan of the project and the N®echnical Summary of this

those who
information.

have an

Any Project is a catalyst in its various aspects, of negative environmental impacts, howeveunnwavering
the point of view of the positive impacts that may be generated by it should never becommitment

disregarded, highlighting the soewonomic aspects. In this caxt, it is important to to staying
ntHat way until

the end® €

mention in the Environmental and Social Management Plan and in its Social a
Environmental Mitigation, Compensation and Improvement Programme, 150 mitigation

measures and 10 compensation measures are defined, and environmentabauial H d
owar

indicators in the Social and Environmental Monitoring and Monitoring Programme. In Schuldz

addition, other complementary programs were defined, namely, the Stakeholder
Involvement Plan, the Health and Safety Plan, the Water Monitoring Plan for Human
Consumgion, the Wastewater Monitoring Plan, the Soil Monitoring Plan, #eQuality
Monitoring Plan, Environmental Noise Monitoring Plan, Occupational Noise Monitoring
Plan, Waste Management Pldglectricity Quality Monitoring PlaBiodiversity Action Plgn

Demolition Management Plan, with a view to ensuring the continuous improvement of
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operational, environmental and social impact of project implementation throughout its life

cycle.

With the presentation of the conclusions obtained in a separate chapter, it is intended to
advise thepromoting entity of the Project in the identification of adequate minimization
and/or compensation measures, as well as in the definition of guidelinesdaitoring the
potential negative effects identified, also seeking to contribute in a sustained way to
decisionmaking on environmental licensing, as well as information to the general public

and public and private entities interested in the Project.
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2.1 Legal and Regulatory Frameworkld)he Electr|C|ty Sector

In terms of Angolan legislation, the first law that focused on environmental issues was the
Basic Environmental Law, Law B#8., which defines that in order to maintain an

environment conducive to guaranteeing the population's quality of life, it is necessary to

. . . Environmental
guarantee the least environmental impact of the actions necessary for the development o
o ] o ) preservation is
the country through correct teitorial planning and the application of appropriate )
essential for

techniques and technologies. _
sustainable

According to article 15, the implementation of infrastructures in the national space, which, business

due to their size, nature or location, cause a significant negative impact onatiueal or growth,
social environment, is conditioned to an Environmental and Social Impact Assessmefpmbined with
process, in which determine their social, environmental, economic viability and the SMicient
L. L . resource
methods for neutralizing or minimizing their effects.
managemeng
TheNTSwas prepared iraccordance with the legislation in force in terms of Environmental
J. Martins

Impact AssessmerfDecree No. 117/20 of April 22, 2020),order to bring the project into

line with the applicable environmental legislation in terms of environmental licensing.

In viewof the provisions othe n. © 1 ofArticle 4 of the Decree on Environmental Impact
(Decree No. 117/20 of April 22, 2020):

GThe licensing of agricultural, forestry, industrial, commercial, housing, tourist or
infrastructure processes that, by their natursize or location, have implications for
environmental and social balance and harmony are subject to a prior Impact Assessment
process which implies thelaboration of an Environmental Impact Study $Eko be

submitted for approval by the competent entigsponsible for the environmeaitare& @

Given the typology of the project under analysis, it will fiPimint 1 of Annex lof Decree

No. 117/20 of April 22, 2020, namely @ategory A Activitie¥ Phgsical and economic
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displacement of families thatoes not correspond to the poefined Resettlement model in

the Regulation on the Resettlement Process Resulting from Economic Activities and/or

Activities located in areas with high biodiversity valle A ¥ | & GKS SyR 2F @K
activities the needa carry out physical displacement is concluded and/or economic benefit

of the affected community for project implementation. Otherwise, the project will fall

under Point 350f Annex llof Decree No. 117/20 of April 22, 2020, namel\Cimtegory B

Activities, point d) dPower transmission and distribution line from 6& kb ¢ Kdza X Al f I O @

Environmental Impact Assessment procedure.
2.2. Equdor Principles

The Equator Principles developed by the financing entities, which govern their action for
the management of swal and environmental areas with regard to the financing of large

investment projects, are the following:
A Principle 1: Review and Categorization;
A Principle 2: Environmental and Social Assessment;
A Principle 3: Applicable Social and Environmental Standards;

A Principle 4: Socienvironmental Management System and Equator Principles

Action Plan;

Principle 5: Stakeholder Engagement;
Principle 6: Grievance Mechanism;
Principle 7: Independent Review;

Prindple 8: Covenants;

> > > > >

Principle 9: Independent Monitoring and Reporting;
A Principle 10: Communication and Transparency.

Analyzing the EP, it appears that Principles 1 to 8 are applicable for the Project under

analysis.
2.3. International Finance Corporation Perforamce Standards

This ESIA also considered the PerformaStendards (PS) of the International Finance

Corporation (IFC) of the World Bank Group (2012).

The main objectives of the 8 IFC Performance Standards are presented below.
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/I Performance Standard 1:Assessment and Management of Social and Environmental

Risks and Impacts

I/l Performance Standard 2Employment and Working Conditions

I/l Performance Standard 3Resource Efficiency and Pollution Prevention
I/l Performance Standard 4Community Health and Safety

//Performance Standard 5Land Acquisition and Involuntary Resettlement

/I Performance Standard 6:Biodiversity Preservation and Sustainable Management of

Living Natural Resources
I/l Performance Standard 7tndigenous Peoples
/1 Performance Standard 8Cultural Heritage

Analyzing the IFC Performance Standards, it appears that Standards 1, 2, 3, 4, 5, 6 and 8 are

applicable for the Project under analysis.
2.4. International Conventions andBest Practices
2.4.1.Fundamental Conventiowf the International Labor Organization (ILO)

The Electrification of the Dembos Triangle including NambuangenBengo Province
project will adopt the fundamentalprinciples and laborrights contained in the
Fundamental Convention of the International Labor Organization (ILO). Considering that
economic growth is essential, but not sufficient to ensure equity, social progress and the
eradication of poverty, the need for the ILO to pramastrong social policies, justice and

democratic institutions is confirmed.
2.4.2.International Charter of Human Rights

The UN Human Rights System is made up of nine treaties, focusing on all types of human
rights. The Universal Declaration, the Interioatl Covenant on Civil and Political Rights
(ICCPR) and the International Covenant on Economic, Social and Cultural Rights (ICESCR)
form what is called the International Bill of Human Righise International Bill of Human

Rights is the cornerstone ofseries of international human rights treaties that embody a

variety of different rights.

In order to improve the social performance of the project, it is committed to complying

with human rights, and this commitment is reflected in the Project Managemelities.
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The organizational policy from a human rights perspective will contribute to the success of

the project's human relations management.
2.4.3.Environmental, Health and Safety Guidelines

The World Bank Group's Environmental, Health and Safety GweddEHS Guidelines) are
tools that allow the implementation of practical aspects of environmental protection and
safety at work, with the main objective of preventing and reducing accidents, emergencies,
and health problems at work. Thus, the projectlvalso take into account the General
Environmental, Health and Safety Guidelimesl the adoption of recommended mitigation
measures.
2.3. Comparison of the National Environmental Legal Framework with the IFC
Performance Standards and EquatBrinciples
In the chapter on the categorization of projects there is a difference between the rules of
Angola and the International Standards (PS ddxl iowever they categorize the project as
Category A, when there is involuntary resettlement, and ase@ay B if there is no

physical and/or economiesettlement.
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3.1.Project Objectives and Justification

In Angola, as in most African countries, electricity production capacities are insufficient to
sustainably meet the growth in demand. The energy crisis affects the competitiveness of
companies, human resources and above all the secamomic developmentfahe country.

It is undeniable that the development of the energy sector is essential to achieve the
country's economic and social development goals and fight poverty according to the strategy
defined in the National Development Plan 2eA@&2 and Sustaable Development Goals
(SDGs) established by the UN by in order to promote sustainable development in the world

(seeFigurel).

’I NO 600D HEALTH QUALITY 5 GENDER CLEAN WATER a9l N\Ifl K
POVERTY ER ANDWELL BEING EDUCATION

EQUALITY AND SANITATION
we all have in

o2YYZ2Y
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CONSUMPTION Wendell
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DEVE LOPMENT
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Figue 1 - Sustainablddevelopment Goals established by the UN for Member Stategenda 2030.

SUSTAINABLE

In this sense, the Contract for Public Works for the Electrification of the Dembos Triangle
including NambuangongoBengo Province, registered in the Public Investment Program (PIP)

and included in the Integrated Plan for Intervention in MunicipalitiéBIN) in Bengo
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Province, its main objective is to provide the Province with basic infrastructure for the supply

and distribution of energy to certain areas of the Province, with the afi

A Increase the level of socconomic development of the Province, reducing the level
of poverty, especially in rural areas;

A Support the necessary conditions for the creation of new small and medium
enterprises, especially in rural areas;

A Promote theproductive use of energy, not just as a sourcéduwhination;

A Improve activity in other sectors, such as education, health, agriculture, tourism, etc.;

A Create new jobs in rural areas in order to reduce the migratory flow from rural areas
to the capital orto urban areas;

A Contribute to the objectives defined in the National Strategy for Climate Change

(NSCr20222035 through the implementation of a sustainable low carbon project.
3.2.ldentification of the Entities hvolved in the Project

The entity promoting the project is the Republic of Angola, represented by the Provincial

Government of Bengo. The executing entity is the QUANB@UTEC Consortium.

The technical authorship of the elaboration of the Environmental and Social Impact
Assessmenbf the project is the responsibility of RESURBbiente, Lda. which has a
multidisciplinary team with extensive experience in similar works and which is a company
registered with the Ministnof Environment, as a Consultant Environment, which gives it the

skillsto do so.
3.3.Project Location

¢KS da/ 2y iGN OO far 2nBlJEldctdiigation @f the DBIGibas Triangle including
Nambuangongo- . Sy 32 t NP@AYy OS¢ LINB2SOG e¢Att 06S AYLI SO
Dande, Dembos, Nambuangongo, Batamba and Pangéluquém of Bengo Province. The

following figure ¢$eeFigure2) showsthe representation of the provisional route considered

in the socieenvironmental impact assessmeassessmentbased on the fact that, at the

time of elaboratingthis document, demining worlasstill in progress.
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at N2 3INJ
impossible

without
Figure2 ¢ lllustration of the provisional layout of the electrification project (Source: Quantum, 2021). change, and

those who
3.4.Project General Description cannot change
The Contract for Public Workier the Electrification of the Dembos Triangle including their minds
Nambuangonga; Bengo Province consists of creating the necessary infrastructure for th&annot Crﬁange
transformation/transmission of electrical energy frothe Mabubas hydroelectric power by euKa
station, through substations, transport networks and energy distribution and transformer

George

stations for the supply of low voltage electricit ublic lighting and connection to homes) in
PPy 9 y (p 9 9 ) Bernard Shaw

the Municipalities of Dande, Dembosaidbuangongo, BulAtumba and Pangéluquém.

To this end, the project will include the supply and assembly of the following

equipment/infrastructures:

A Installation of the necessary equipment for a 60 kV line position at the Mabubas

substation;

A Constructionof four 60/30 kV substations, namely in Ucua, Piri, Muxaluando and

Quibaxe;

A Construction of the 60 kV transmission line between MabtlbasaPiri

MuxaluandeQuibaxe;
A Construction of 30 kV networks from substations and transformer stations:

A Construction ofa 30 kV distribution line between RRangeAluquém and between

QuibaxeBulaAtumba;

E. geralresurb@resurb.ocom W, resurbcom F. facebook.comfresurb
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A Construction of the low voltage network wittlomiciliary connections and public
lighting in the project municipalities (Ucua, Piri and Muxaluando, Quibaxe; Bula

Atumba and Pangdluqguém Municipalities);
A Rehabilitation of approximately 35 km mfad between Piri and Cage.
3.5. Environmental Information of tke Project
3.5.1.Water

For the construction phase, the project will need water supply to carry out the construction
activities, as well as for the respective installations and support infrastructure. In this sense,
the use of purchased water is planned, which will later be stdnereservoirs at thgobsites
. : . - ¢On nature does
Regarding water for human consumption, bottled water will be distributed to workers, in

not exist

order to guarantee the potability of the water consumed by them. _
rewards neither

The construction sector is considered to be one of the biggest consuofigvater, using 21% punishments.
of the treated water on the planet, according to the US Green Building Council. Each m2 of Ehere are
building absorbs between 200 and 250 liters of water and, for the confection of each m¥gpsequences.

concrete (the most used material in constructi@mpund 160 to 200 liters are needed. Robert G

It is estimated that water consumption, based on construction and cleaning activities, to belngersall
carried out within the scope of the contract, is around.860 L/month. In this sense, it is
considered that the volume of vi@r used in the construction phase is not very relevant.
However, during the contract, monitoring of consumption and the adoption of mitigation

and reduction measures will be ensured in order to avoid wastage of water and ensure

proper management of thisatural resource.
3.5.2.Enery

The energy network of the psiteswill come from a Transformation Station that will be
installed in the area dahe jobsitesto support the enterpriseAt the same time, there will be
emergencygenerators to deal with possible failures in the energy supply. The work fronts will
be supplied by generators suitable for the necessary consumplibare will also be fuel
storage tanks that will ensure the supply of existing fixed equipment, as weth@bile
equipment assigned to the execution of the project, which are distributed across the work
fronts. It should be noted that the diesel tanks must be installed in an impermeable location

and over a retention basin in order to avoid contamination@f and/or water resources.

= geralresurb@resurb.com W, resurb.con facebook.comyfresurt
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3.5.3.Liquid Effluents
3.5.3.1.Industrial Liquid Effluents

With regard toindustrial water, during the construction phase of the project, the existence of
residual water from the support facilities for the work is considered, namely from the
washing of equipment and vehicles in thebsites technical areas for the storage of
materials, equipment and parking of vehicles and machines, location of installation of
generators and fuel tanks, workshops and areas for supplying vehicles and machines.
Wastewater from this source must be sent to hydrocarbon separators and, if necessary,
undergo a treatment system before being discharged to the receiving medium. The
hydrocarbon separators HS(water-oil separators) are used to receive effluents and water
contaminated with oils and fats. They work through a physical separation resulimgtire
difference between the density of water and oil. TH8can be composed of a sandbox (sand

filter), a wateroil separator system and an oil collection box.

Regarding the storage area for chemical products and fuel supply, it must be properly
waterproofed, with spill containment kits, consisting of a bucket containing absorbent
material, namely sand, given its good capacity for absorbing liquids, and a shovel, to spread
and remove the contaminated absorbent, whenever necessary. The sands, afterustdyam

sent as contaminated waste by a Waste Management Operduv @), duly licensed and
trained, and delivered to a final destination for proper treatment. However, this entire area
must be surrounded by a retaining wall, in order to contain any smégi spat may occur as

a result of a fuel leak. Simultaneously, the installed generators must have retention basins to

contain any small oil/fuel spills that may occur, functioning as a first containment tool.

It should be noted that in a situation of dpije to the ground, employees must have specific
training to know how to act in this situation, and the spill site must be immediately
contained, ripped/cleaned and the resulting material subsequently deposited and stored in a

specific container to be celtted and forwarded to an authorized final destination.
3.5.3.2.Domestic Liquid Effluents

At the project site, there is no basic sanitation network, so connection to it is not possible. In
this way, the domestic effluents resulting from the support facilities fegn sanitary
facilities, among others) will be conducted to watertight septic tanks and later collected by a

licensed waste operator.
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3.5.3.3.Effluents from Kitchens andabteens

For the construction phase of the project, given the number of employees expettid,
suggested to implement grease separators in the kitchens/canteens. The Grease Separators
are watertight containers, intended for the reception and treatment of greasy waste water

from domestic or industrial use, originated from food handling.
3.5.3.4.Rainwaer Effluents

In the project under analysis there is no reuse of rainwater. These effluents are only drained

and routed through natural drainage ditches.
3.5.4. Waste

During the construction andeactivatiorddismantlingphase of the project, it is expected that
the waste generated will be, for the most part, rbazardous. The most relevant waste in
terms of quantity will eventually be the surplus soil from the digging of trenches. With regard
to hazardous waste, theseilwbe related to possible accident situations (spills) and others
associated with cleaning and maintenance activities of equipment used in construction

activities.

During construction activities, the Principle of Waste Prevention and Reduction should
always be adopted. In this sense, the Executing Entity must implement waste management
measures that give priority to reduction operations, followed by reuse/reincorporation,
recycling (when feasible) and finally, the disposal operation (landfill). Thus, wdene
technically possible, the material resulting from the excavation should be reincorporated into
the trench, in order to prevent the amount of construction and demolition waste produced

during construction activities.

Thus, whenever technically possibtage material resulting from the excavation should be
reincorporated into the trench, in order to prevent the amount of construction and

demolition waste produced during construction activities.

The backfill material will come from the excavation, as lagdgt is free from roots and other
organic debris harmful to its stability and good consolidation. The leftover material, which
cannot be reincorporated into a trench bed, will, whenever possible, be reused in other
constructive activities of the projectandscape recovery of support areas and/or in the

rehabilitation of public paths and access to the work support yards.

In short, in adopting thérinciple of Waste Prevention and Reduction, as mentioned above,

the Executing Entity must implement waste nagement measures that give priority to
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reduction operations, followed by reuse/reincorporation, recycling (when feasible) and
finally, the disposal operation (landfilling), thus reducing the carbon footprint of the project
in forwarding the waste to therial destination. It is also mentioned that waste prevention is
the adoption of measures to reduce the amount of waste produced, namely through the
reuse of products or the extension of the life of the products. Waste prevention also seeks to
reduce adversampacts on the environment and human health resulting from the waste

produced and the content of hazardous substances present in materials and products.

Thus, it should be noted that the waste must be stored in a specific location, properly
waterproofed and covered, in the support yards, until it is forwarded to a destination for
recovery and/or final disposal by a properly licensed Waste Management OpeYahldoO.

by the National Waste Agenchi\(VA.

It is important to mention that during the field work, it was found that in the Province of
Bengo there are currently no municipal landfills to properly treat the waste produced, in this
sense, the waste collected under the project will be sent to the Mubs Sanitary Landfill,
located in the Province of Luanda, as it is the authorized final destination closest to the

project's intervention area.
3.5.5. Gaseous Effluents

During the construction/deactivain/dismantlingphase of the project, the main source of
pollution identified will be the use of vehicles and other equipment associated with
construction activities. As for vehicles, equipment and generators, their constant use leads to
a large release of pollutants imthe atmosphere. The burning of fossil fuel (diesel) into the
atmosphere generates emissions of £8Q, CO, among other gases, which contribute to

the greenhouse effect and to the degradation of air quality.

During the operation phase, reference is alsmade to the possible emission of sulfur
hexafluoride or SF6, which is an artificial greenhouse gas used in electrical equipment, which

may eventually have an impact on the climate as well as other greenhousergéesesd.
3.5.6. Sound Emissions and Vibrations

With regard to the construction/deactivatioridismantling phase of the project, the
existence of two main sources of noise and vibrations is considered, namely those
associated with the construction activities of the project (eg, assembly/dismantling of the
jobsites earth moving, cleaning, transport of materials, installation/uninstallation of
networks/transmission lines and substations, public lighting, etc.) and associated with the

circulation of machines, vehicles, heavy vehicles, etc. Annoyances rétatedise and
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vibrations will be mainly felt by workers, population and surrounding fauna. It should be
noted that in builtup areas, the movement of heavy machinery may physically affect the
existing buildings and in rural areas, noise and vibrationdezshto the escape of fauna, in

particular avifauna (birds) and mammals.

During theoperationphase of the project, two types of noise are expected to be produced

by the medium voltage lines:

A The corona effect @: the electric field present on thsurface of electrical cables
causes micrliR A a OKIF NHS& Ay GKSANI adzZNNRdzy RAy3ao
STFSOGé FYyR Aada LI NIAOdzZ I NY¥ @& YIYyAFSEaGSR
(crackling);

A Wind noise: it is generated by the wind in contagthathe different components of
the line (cables, insulators, pillars), thus producing turbulence that manifests itself in
GoKAAGE Sac o

For overhead line cables, the noise can only appear with strong and constant wind and in a
direction perpendicular to théine. Wind noise only appears under specific conditions. It can
vary in frequency (whistles more or less hjgittched) and in amplitude, depending on the
meteorological factors (speed, regularity and direction of the wind) and surroundings (relief,

preserce of buildings/buildings, forests).

According to the Methodological Guide for the Environmental Impact Assessment of
Infrastructures of the National Electricity Transmission Gridrlines, prepared by REN and

the Portuguese Environment Agency (APAJs iéxpected that the particular noise derived
from the corona effect, of the 60 kV Connection Electric Lines is negligible, so that, regardless
of the distance to the receivers, it is expected that it complies with the reference limits,

considered as an dication.

With regard to transformer stations, sound effects generally refer to noise from transformer
coils or fans installed in oil coolers. Transformers comprise undervoltage coils placed in a
magnetic circuit made of sheet steel. Everything is enclasedsteel tank filled with oil that

acts as an insulator and coolant. The oil will circulate in radiators mounted in the transformer

tank. Transformer noise comes from two sources:
A The fans installed in the oil coolers:

A The movements of the windings. T8eare transmitted outdoors by the steel tank.

E. geralresurb@resurb.com W, resurb.com F facebook.comyresurb Pagel40f 51
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Thus, it is considered that the impact on the closest receivers, resulting froropi@tion
phase of the project, will be of little relevance, based on its scope.
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4.1. dimate

Bengo Province is characterized by average monthly temperatures above 26°C. During the
dry and cool season (June to September) the project implementation area is characterized by
minimum temperatures ranging from 17.99°C to 20.36°C and maximum temperatures
ranging from 28.81°C to 3#B°C, in the rainy season (October to May), this is charaed

by minimum temperatures ranging from 22.41°C to 24.09°C and maximum temperatureglIany of the

. climate changes
ranging from 31.40°C to 34.4D°
are not felt

The region has average annual rainfall of aboutr8b. During the dry and cool season (June |ocally, and can
to September) the maximum rainfall in thegpect implementation area is 0.31 mm. In the be reflected in
rainy season (October to May) the maximum rainfall is 90.16 mm and the minimum is 10&@®ther place or

mm. region.

4.2. Geology and Geomorphology

According to the geomorphological units of the territory of Angola, the araepfantation

of the project falls within the units of the Transition Zone and Coastal Rim (sedimentary,
effusive and metamorphic rocks). It should be noted that the geomdngical plan of the
Province of Bengo is characterized by the coastal strip and transition zone. Hypsometrically,
the project's area oinfluence is generally characterized by an altitude that varies from 52 m
to 1.027 m from west to east, with a flatogle (0 to 3%) to heavily mountainous (above 75%),

according to the Embrapa classification (1979).
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4.3. Water Resources

4.3.1.Surface Water Resources

The project area under analysis is located in theaiza Hydrographic Basin, which is the
largest hydrographic basin in the Republic of Angola. Regionally, the project's area of
influence falls within the Northwest hydrographic region, in the Bengo, Northwest and Dande
hydrographic units and locally withithe Bengo, Dande and Lifune hydrographic basins

(PNEA 201-2017), as can be seen in the following fig(seeFigure 3.

Reputica de Angola
Governo Provncal 6o Beroo
Contract for Public Works for the Electrification of the

Dembos Triangle including Nambuangongo

Electrification project I oo Hvd— R:""
rography
B corama

Electrical T Curere

substations

[ Ctange -
“ Electricity | == O

transmission Cutre UAne
line = -
Municipalities E - e
of the Province Covocnte Wl
of Bengo - Norceste

v

- Catwnce

Projection System: EPSG: 32733 - WGS 84/UTM zone 335 - Projected -
UTM coordinate system

Sheet format: A2

Source: PNEA 2013-2017

TITLE: HYDROGRAPHY MAP OF THE
ELECTRIFICATION PROJECT AREA

ouanTum SOLTEC Resurb
- ntrgral wdarasas —-

Figure 3 ¢ Hydrographic map of the project intervention area

4.3.2. Underground Water Resources

The project's implantation area is located in a zone of sedimentary aquifers with
intergranular pores with a moderate to high productivity, sedimentary aquifers of
pores/fractures with a moderate to high productivity and aquifers of bedrock with a low to
moderate productivity. Sedimentary  aquifers have Faonsolidated/semi

consolidated/sediment lithologies.
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4.3.3. Water Quality

The quality of water in the water environment is a topic that is little known in the country,
and there is no national water quality nebrk, as even the existing hydrometric network is
very small.In view of the absence of analytical reference results for the project 4ite,
collection points for surface water (P1, P2, P4 and &332 points for groundwater (P3 and
P6) were selectedTheg points were chosen in order tdvaracterize the reference situation

of water resourcesl|n situwater quality monitoring was carried out using a myléirameter

probe. The following figuress€e Figure 4and 5) illustrate the water qualitymonitoring

points.

Figure 4 ¢ Surface Water Resources Monitoring Points
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Figure 5 ¢ UndergroundWater Resources Monitoring Points

The monitoring carried out showed that all the parameters analyzed complied with the Water

reference véuesdefined by the World Health Organization. pollution is one

Regarding the organoleptic analysis carried out, it appears that most of the samples wergf the main

colorless and clear (P1, P2, P3, P5 and P6) with the exception of the surface water poinf%ﬂonSible for

GKAOK KIR IVSGRSESNEDPG 200 8Stt2sAaK3 Of 2dRE YR
) . ) ) ) ) ) diseases such
particles seeFigure §. This relationship may be associated, among others, with the fact that, ol
as cholera,

when monitoring point P4, the activity of washing clothes by the local population wasfy Sl fever
identified, as well as the practice of collecting and storing water for the daily domesti%nd diarrhea,
activities of the local community that could possibly also have contributed to the dispersiom,eing mainly
of suspended solids in the water. caused by

anthropogenic

action.

Figue 6 ¢ Sample of surface and underground water

4.4. Sadls

According to the Angola Soil Chart, the project's areanplementation falls into Chromic

Cambisols, Chromic Luvissols and Xantic Ferrassolos.

Cambisolsare found in the first 19.82 km of the areatbke 66 kV electricity distribution line
between Mabubas and Ucua, in the Mabubas Commune and in the Mabubas electrical

substation geeFigure 7.
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Figue 7 ¢ Photographic record adxisting chromic Cambrissols in the surroundings of the project

In the project's area ahfluence, the chromic Luvissalse located in the last 32.50 km of the

66 kV electricity distribution line between Mabubas and Ucua; in the first 32.05 km of the
electricity distribution line between Ucua and Piri; in the last 12.17 km of the electricity
distribution line between Pirand Pango Aluguém; in the last 40.49 km of the electricity
distribution line between Pir Cage¢ Muxaluando; and in the Ucua, Muxualuando and

Pango Aluquém electrical substatiosg¢Figure §.

rd of existing chromic Luvisolos in the surroundings of the project

7 5 N
Figue 8 ¢ Photographic reco

Os Ferrassolos Xantic@ncontranrse nos ultimos 2,26 km da linha de distribuicdo de
electricidade entre Ucua e Piri, nos primeiros 7,36 km da linha de distribuicdo de
electricidade entre Piri e Pango Aluquém, nos primeiros 7,33 km da linha de distribuicdo de
electricidade entre Pirg Cage¢ Muxaluando; em toda a extenséo das linhas de distribuicédo
de electricidade entre Pif Quibaxe e Quibaxe Paredesc Bula Atumba; gpor fim nas

subestac0es eléctricas do Quibaxe e Bula AtumbaHigure9).
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The Xantit Fersols are located in the last 2.26 km of the electricity distribution line between
Ucua and Piri, in the first 7.36 km of the electricity distribution line betweghand Pango
Aluquém, in the first 7.33 km of the electricity distribution between RjriCage ¢
Muxaluando; along the entire length of the electricity distribution lines between @iri
Quibaxe and QuibaxgParedes; Bula Atumba; and, finally, at the (@axe and Bula Atumba

electrical substationssgeFigure 9.

Figure 9 ¢ Photographic record of existing Xantic Fersols in the surroundings of the project

The samples collected during the field woded Figure 10 show the variation of the
yellowishorange color gradient that corresponds to the three predominant soil types in the

region influenced by climatic and lithological characteristics.

[ =
Figue 10¢ Detail of soil collected anonitoring points S1, S2 and.S3

4.5.Land Use and Spatial Planning

The Province of Bengo is characterized by having mostly forest land use (Pereira, A., 2014),
although it was noted during fieldwork to characterize the reference situation of the project

that the Municipalities covered by the project depended heavily an phimary sector. The
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following figure ¢eeFigure 1) shows the types of land use registered in the project's area of

influence.

Livestock Agricultural Forestry Housing

Figue 11 ¢ Different land uses recorded in the surroundings of the projetetrvention area

Regarding the territorial planninf@ctor, presented below, it is important to mention that the
project under analysis is part of the Integrated Plan for Intervention in Municipalities (PIIM)
of the Province of Bengo, complying with meipal regulations. It should also be noted that
the support infrastructure to be built, namely the constructifmbsiteslocated in Quibaxe,
Municipality of Dembos and Mabubas in the Municipality of Dande, have Provisional
Occupation Titles No. 32/GPIST220and 33/GPIST/2022 and the respective Localization
Sketches of the areas inherent to tfubsites issued by the Provincial Office of Infrastructure
and Technical Services of the Provincial Government of Bengo, attesting to the authorization
of provisioral occupation of the plots of land that will be occupied by them. Thus, and based
on the bibliographic information already available and the data collected, it is considered

that there is no incompatibility with the use of the land.
4.6. Sound Environment

The main source of noise pollution to which the population surrounding the project is subject

is related to road traffic and soceconomic dynamics.

In order to obtain a perception of the significance of road traffic in the areadiéct
influence of the project, road traffic was counted during the day. At the same time,
monitoring was carried out with the aim of characterizing the reference sound environment,
in the surroundings of the project, in the absence of construction activities, for the daytime
period, in 6 locationssge Figure 13 defined taking into account the sensitive receptors
identified in the area direct influence of the project, respectivielj}Jcua (Ramb1), Pango
Aluguém (Ramb?2), Bula Atumba (Ramb3), Piri (Ramb4), Quibaxe (RamrizbMabubas
(Ramb6).

The results obtained in the reference situation (without the implementation of the project)
proved that thesound environment already has valudsigher than the reference values
defined in the Environmental, Health and Safety Guidelines, with the exception of point
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Ramb3 Commune ofBula Atumba), so this is considered the threshold for disturbance

effects.

Figue 12 ¢ Sound Environment Monitoring PointReference Situatian

4.7. Effluents and Wste

The development of cities and the increase in populations contribute in large scale to the
increase in waste production. In an analysis of the area surrounding the project, it was found
that there was no/deficit availability of means of packaging and ctiig urban and similar
waste, which makes it difficult to properly manage them. For this reason, they end up finding
other ways to eliminate them, most often dumping the waste in open areas and then burning
it or even burying it or dumping it in theoli and/or water lines as can be seen in the
following figures that present some situations recorded when of the field gs@Rigures 13

to 17).
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Figuke 13 ¢ Photographic record of improper disposal of waste on the grogiilibaxe Commune

SN

mmuneof Ucua

s e
s

Figuré16q Photographic record of imprope dispoal of waste on theo:ucmbmmune oBula
Atumba
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Burning of

Ucua

waste

(uncontrolled)

The situations illustrated above corroborate the information obtained wisarrying out .
contributes to

surveys of the population in the project's areas of influence to characterize the reference the
situation. The analysis and treatment of the results showed that about 39% of thestruction of
interviewed sample stated that they deposited the waste in dumps, 32 that they the ozone
deposited the waste on the ground in the open air, 24% burned the waste, 2% said that the layer.
waste was sent to landfill and the remaining 2% deposited the waste directly in water

courses or buried it for the control and treatment of the wagt®duced, in order to solve

the problem of waste management.

With regard to wastewater management, the situation of the basic sanitation network in the
Province of Bengo is weak, with an inefficient and/or 1@oustent drainage and wastewater
treatment sysem, which can cause public health problems and contribute to the

environmental degradation of the environment.
4.8. Air Quality

Given the lack of air quality monitoring stations in Angola that providéowgate data on
this descriptoffactor in the territory and in particular for the Bengo region, the
characterization of the reference situatiofor this factor was carried out usimbibliographic
data, recognition of fieldand environmental monitoringcarried outin situat 7 monitoring
points (point Qarl to Qar 7)respectively in theCommunes of Ucua, Pango Aluquém, Bula
Artumba, Piri, Quibaxeand Mabubas(seeFigure 18. In the field work, the main sources of
emission of atmospheric pollutants and the main receptors were identified, in the area of
direct intervention of the project and in its closest surroundings. During the monitoring,
meteorological data were also collectathmely, measurements of temperature and relative
air humidity, direction and intensity of wind and precipitation, which influence the conditions

of dispersion of pollutants in the atmosphere.
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Figuie 18 ¢ Air Quality Monitoring Points

Hoethe

The results of the monitoring carried out show that most of the monitoring points comply
with the reference valuegonsidered as a reference, with the exception of the Qar4 point

that exceeded the limit valudsr particles.

Regarding the parameters rimaldehyde, benzene and VOC, most of the monitored points
registered null values, with the exception of the Qar4 point. However, the value obtained

was lower than the reference value considered as an indication.
4.9. Flora and Habitats

The project's intervention area is part of the Bengo Province, which is included in an area
classified as Angolan Savanna and Forests and Savanna Mosaic of the West Congolese Forest.
The floristic composition is dominated by grasses, although dispersed teegespmay occur

(WWF, 2021).

The following figure dee Figure 19 shows the characteristic vegetation of the project

implementation area.
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aaly ¢
never invent
anything
simpler or
more
beautiful than
a

manifestation

i 15 s > of nature.
Figure 19¢ lllustration of typical vegetation in the project implementation akgpredominantly Given the
deciduous dry forest
cause nature

produces the

The followingfigures éeeFigures 2ao 26) illustrate some floristic species identified during offect in the

the field survey in the area surrounding the project. briefest way it
can be

LINE R dzO

Leonardo da

Vinci

Figue 20¢ otographié recor of: A) chysoma); B) baabab

Figue 21 ¢ Photographic record of: Ajuiando) and B) grass
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Figue 26 ¢ Photographicrecord of a loquat tree

It is important tomention that according to information contained in the Red List of Species
of Angola there are historical occurrences in the Province of Berigine presence of
vulnerable species. This information should be taken into account during construction

activities, in order to identify and safeguard potential vulnerable species in the area directly

affected by the project.
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4.10. Fauna

As far as faunal resources are concerned, during the coursieedieldwork, some species
representing the various faunistic families were recorded in the direct surroundings of the

project eeFigure 27.

faunal families

4.11. Heritage

With regard to the built heritage, some places and buildings with historical and cultural value

are identified, promoting cultural tourism.

In Bengo there is the Nossa Senhora da Muxima Church,ibute 19th century. XVI of

simple architecture, and the Fortress of Muxima, mark left during the fight between the
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Portuguese and Dutch, was built in the century XVI located on top of a hill behind the Church

of Nossa Senhora da MuxinseéFigure 2§.

b 7% = R ;
F|gure28c Photographlc record of the Church of Na Sra MUX|ma (left) and Muxima Fortress (right).

Existem também diversas ruinas na Provincia do Bengo, nomeadamente, o Farol do Cal de

bom Jesus, Antiga Igreja dos Jesuitas deaB® Dande e Sitio Arqueoldgico de Ambriz.

There are also several ruins in the Province of Bengo, namely the BomCékighthouse,

the OIld Jesuit Church of Barra do Dande and the Archaeological Site of Ambriz.

The following figuresseeFigures29 to 34) present some of the sites of national historical
interest, as well as other natural, archaeologiaatl built heritage elements identified in the

area ofdirect influence of the project.

Figure29 ¢ Photographic record of Quibaxe emetery (left) and Quibaxe Administration (right) located
in Quibaxe Commune.
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Figure30 ¢ Photographic record of Jacaré Bangdo, a tribute to the resistance of the local population to
colonial exploitation, located in Bairro da Quijanda, CaRibonmune

Figure31 ¢ Photographic record of the Monument in Homage to th Peasants of Quibaxe.
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Figure32 ¢ Photographic record of the Catholic Church of Pango Aluquém (akastpral Center of
Espirito Santo (left) an@hurch Class dfrgaog Kissoba (right) located in the Commune of Pango
Aluguém.

Figure33 ¢ Photographic record of The United Methodist ChugdRev. Agostinho Neto, located in the
Commune of Piri.

3 > e
Figure34 ¢ Photographic record of the Church of Bom Jesus (left)Ramigh of S&o José do Bula
Atumba located in the Commune of BiAd&umba.
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It should be noted that no heritage events were identified in the area directly affected,
although the presence of element$ high cultural and heritage value, as shown, is admitted

in the area ofdirect and indirect influence of the project.
4.12. Landscape

The landscape is a complex system, permanently dynamic, in which different natural and
cultural factorsinfluence each other and change over time. Therefore, it is considered that
the landscape combines natural and cultural aspects, expressing and at the same time
supporting the spatial and temporal interaction between man and the environment, in all its
diversity and creativity (Green, 2000; Wolters, 2000). In this sense, when carrying out the
fieldwork and in order to reach a global understanding of the landscape, in order to carry out
a holistic approach to the landscape, the landscape units that integtseecological
dimensions were identified (which includes the physical and biological aspects of
ecosystems), cultural (in which both historical factors and issues of identity and narrative
capacity of the landscape are considered), s@tonomic (refefing to social factors and
human activities, which permanently build and change the landscape) and sensory (linked to
how landscapes are appreciated by different people or groups of people). The following

figures show the different landscape units identifim the project's areas of influence.

Figue 35 ¢ Photographic record of the natural landscape of Bengo
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Figure 36 ¢ Photographic record of the natural landscape of Bengo influenced by the presence of
surface water resources, namely the Dande River (left) and the Ucua River (right).

Figue 37 ¢ Photographic record of the culturldndscape of Bengo

E. geralresurb@resurbocom W, resurbcom F. facebook.com/resurb Page350f 51



ENVIRONMENTAL AND SOCIAL IMRASSESSMENNON TECHNICAL SUMMARY I{ b
CONTRACT FOR PUBLIC WORKS FOR THE ELECTRIFICATION OF THE DEMB( esur
INCLUDING NAMBUANGONEGEENGO PROVINCE

Ambiente, Lda

< e

) x‘v:' 1 3¢ Vg ‘Ah_l»;:- Iyt at
Figue 39 ¢ Photographic record of the humanized landscapeeri-urban area of the Bula Atumba
Commune (left) Muxaluando (right)
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Figure 41 ¢ Photographic record of the humanized landscape inherent to livestock activity and
livestock

4.13. Socio-economy

The characterization of the current social and economic framework is essential when an
environmental andsocial assessment is being carried out for projects of this nature, as this is
the only way to assess and predict possible consequences in these areas, resulting from the

execution of the project in question.

The social and economic characterization wasied out on the basis of published literature,

available statistical elements (national and international), official Angolan information
(published and/or available on the portals of the various state bodies) and fieldwork carried
out locally by element®f the RESURB team, namely during the process of listening and

consulting the local community and carrying out surveys.

At the time of the General Population and Housing Census, carried out in 2012ra¥iece

of Bengo registered around 356.641 inhahits, of which 17049 were male and 17892
were female.The Municipality of Dande is the most populous, concentrating about 62% of
the total population of the Province followed by the Municipalities of Nambuangongo
(60.883 inhabitants), DembeQuibaxe (30,058 inhabitants), Ambriz (222 inhabitants),
BulaAtumba (13454 inhabitants). inhabitants) and Pango Aluquérf@a).

The project implementation area mainly includes B&kongo and Ambundu ethnic groups
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When conducting interviews with the local community, regarding the highest level of
education within the family unit49% of the sampled population said they were illiterate,
31% said it was primary educatior2% said secondary education, 2 % the university, 2%

another and the remaining 14% did not answer this question. Regarding the reason for not

attending school9% mertioned lack of financial resources, 7% distance learning, 7% lack of drhe

. . . . . environme
time to combine with work, 4% motherhood, 4% lack of interest (they do not consider Vi

nt and the
important education) 1% lack of means of mobility and transport, 1% mental limitations, 1%
economy

physical Initations and the remaining6% did not answer this question are two

Regarding access to potable wat@l% of the sampled population reported that they did  sides of
not have access to potable wateto the detriment of 17% who reported having access to the same

potable water. coin, if we

do not

Reg@urding electricity supply86% of the sampled population said that their homes were not know how
connected to the electricity grid9% of the population did not answer this question and only ; < stain

5% of the population had a connection to the electricity grid in their éem the

Regardingthe questiog a I Ay 22 dzNDS 2F f AIKGAYI Sy SNEEVRMG s

lamps, 22% the use of candles, 18% used generators, 14% did not answer this question,m’ we
cannot
13% reported using other sources electricity supply in their homes and thmaining 1%
sustain
referred to the use of gas lamps )
ourselve® ¢

When carrying out the interviews within the scope of the consultation and public Wangari
consultation process88% of the sampled population said that the main economic activity

of the family is agriculture 2% trade and services, 2% as employees, 2% hunting, 1% live

from government subsidies, 1% from livestock activity, 1% from taxi and transport activity

and the remainin@% did not answer this questian

At a more local level, in the area direct influence of the projectgeeFigures 420 44), it
was found that darge part of the existing dwellings in the surroundings of the area of
implantation of the project are precarious dwellings, with lack of basic sanitation and

absence of connection of watesupply and electricity from the public network

E. geralresurb@resurb.com W, resurb.com F facebook.comyresurb Page380f 51



ENVIRONMENTAL AND SOCIAL IMRASSESSMENNON TECHNICAL SUMMARY I{ b
CONTRACT FOR PUBLIC WORKS FOR THE ELECTRIFICATION OF THE DEMB( esur
INCLUDING NAMBUANGONEGEENGO PROVINCE

Ambiente, Lda

T —

Figure 42; lllustration of precarious housing, existing in the pefban area.

—

Figure 44 lllustration of precarious housirigJiIt in adobe and grasé.
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It should be noted that thesupply of electricityis currently a priority of national and
provincial policy in Angolaas the importance for welbeing and economic and social
development is recognizedwhich is why it is considered that the project under analysis will

be in itself a soci@conomic compensatory measure.
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- IMPACT ASSESSMENT

5.1. Impact Assessment

The Environmental Impact Assessment is a preventive instrument of environmental and

social policy, based on studies and consultations, \effiective public participation and

analysis of possible alternatives, which aims to collect information, identify and predict
environmental effects and social aspects of certain projects, as well as the identification and
proposal of measures that avoid,immize or compensate for these effects, with a view to a

decision on the feasibility of implementing such projects and the respectivegssstssment.  gwe forget
(l}ow to be

After analyzing the potential impacts generated by the Project, the following positive an
negative impats of greater magnitude are highlighted, namely: good guests,
how to walk
lightly on
earth like
. . other
With Greater Magnitude

creatures

i do.£
A Improvement of the population's living conditions in terms of access to eleciricity

< . . . . . ... Barbara Ward
A Uncertainterm job creation for new employees and maintenance of jobs for eX|st|ngar ara var

employees;

A Promotion of trade assoafed with various areas, from production of materials and

equipment, rental of machinery, hiring of waste management operators, among others;

>\

Social inclusion and community participation;

>\

Fulfillment of the strategic objectives of combating climate change.
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With Greater Magnitude

A Emission of particles and GHG into the atmosphere resulting from road traffic a tre Is wise

. and just. The
machinery movement;
wind shakes
A In the event of an environmental accident or emergency, eventual contamination of ihe trees,
soils or water resources; moves the
< . branches, so all
A Depletion of natural resources;

the leaves can

A Increase in sand levels incident on the surrounding sensitive receivers. see the sui

Humberto de

Campos
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The Environmental and Social Management Plan (ESMP) gathers information on the
activities associated with the implementation of the Project in its different phases, the
social and envanmental components likely to be affected by the Project, and the set
of environmental and social management procedures to be adopted based on the
mitigation measures and monitoring programs proposed in t18$.EThe ESMPthus

aims to make available, in aystematic way, the set of soesmvironmental

management activities to be implemented and the ways to control their The adoption
implementation, ensuring compliance with applicable legal, regulatory or normative of Good
requirements, and with the commitments assumed by thejéct Management Environmental
Policies, with the main emphasis on environmental and social matters. Practicesmakes
it possible to

To this end, the socienvironmental mitigation and improvement Program was .
improve the

defined, in which a set of measures was identified (150 Mitigation Measures and 10 environmental

Compensdon Measures) aimed at reducing negative impacts and enhancing positive  performance of
impacts and the Socienvironmental Monitoring and Monitoring Program and projects

Security, which includes the following monitoring plans:
1 Stakeholder Involvement Plan
1 Health and Safety Plan;
1 Water Monitoring Plan for Human Consumption;
1 Wastewater Monitoring Plan;
1 Soil Monitoring Plan;
1 Air Quality Monitoring Plan;
1 Environmental Noise Monitoring Plan;

1 Occupational Noise Monitoring Plan;
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1 Waste Management Plan;

1 Biodiversity Action Plan;

1 DemolitionManagement Plan;

9 Electricity Quality Monitoring Plan.

The project promoter and Committee must guarantee, through contractual or other

mechanisms, the fulfillment of all the specifications defined in the ESMP, by the

variousstaketolders
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The StakeholdeEngagemenPlan is an essential tool for managing the potential social risks

of the Contractfor Public Worksfor the Electrification of the Dembos Triangle including
Nambuangonga Bengo Provinceroject. As part of the provisions of the World Bank's new
environmental and social policy framework, the Stakeholder Engagement Plan is an integral

part of the contractual documents to be prepared prior to the approval of any project.

It should be noted thathe Stakeholder Engagement Plan was developed in a comprehensive
and patrticipatory approach, with 14 public meetings/project presentation groups and 385
surveys being carried out to the local community, including disadvantaged or vulnerable
individuals or groups. The public consultations carried out covered the various

neighborhoods of the following Communes in the Province of Bengo:

Bula Atumba:
Mabubas;
Ucua;

Cage;
Muxaluando;
Paredes;

Piri;
Quibaxeand

=A =4 =4 =4 A 4 -4 A

Pango Aluquém.

It is important to mention that theStakeholdelEngagemenPlan is a dynamic document that
will evolve throughout the various phases of the project in order to consider the needs and
expectations of thestakeholdersvhose actions should provide added value in achieving the

objectives defined for the project.

As part of the orsite public consultations, appealing brochures were distributed to present

the project and explain the entire environmental and social impaseasment process and
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the grievances andomplaints management mechanism that will be adopted, as well as the

various public consultation sessions that will be held at the throughout the project life cycle.
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Figue 42 ¢ Project Brochure (Source: RESURB Ambiente,.Lda.).

It is important to mention that all thestakeholderspresent in the scope of the public
consultations carried out in thpré-constructionphase of the project, gave their caargt and

participated freely in the entire process of participation and public consultation.

The following figuréseeFigure 43 shows a photographic synthesis of this process.
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Figure 43 - Photographic summary of the stakeholder consultation and consultation process and doubt what
surveys you say, but

they will
Through the interviews carried out, it was found that a large percentage of the logglieve what

population lives in very precarious living conditions, without access to basic sanitation, & 2 dz R

public water supply and electricityMost of theroad traffic routes are also ot paved

. ) ) ) ) ) Lewis Cass
The public consultation process in the projpcé-constructionphase allowed the conclusion

that the main economic activity developed in the Province of Bengo is agriculture, which was
mentioned by 88% of the sampled population. The average murabpeople per household

is around 5.4. Of the stakeholders consulted, 89% reported not having enough food during
the year for the whole family, mainly due to drought (40%), lack of money (36%), little land to
cultivate (5%) and illness in the fam{B%9. The top three needs mentioned by stakeholders
were access to electricity with 44%, followed by access to water with 28% and access to
medical services with 11%. Regarding the type of improvements that the community
considered that the project could bgn the economic (49%), employability (29%) and social
(14%) improvements stand out. In view of the data obtained, it is expected that the project,
under analysis, for the electrification of the Dembos Triangle, including Nanbuangongo, will
meet the needs ad expectations of thestakeholdersvho attended the public consultation
sessions, in addition to the fact that 94% of #takeholderanentioned not having access to

the electricity grid.
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