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ENVIRONMENTAL IMPACT ASSESSMENT

VoLUuME IIl — NON-TECHNICAL SUMMARY

PRESENTATION
Saioz — Engenharia Ambiental Lda, hereby presents an Environmental Impact
Assessment (EIA) for the construction phase, operation phase and the deactivation
phase of the construction project for the new facilities pertaining to the Saurimo City
Water Supply System, which include the construction and future operation of a
Catchment and Water Treatment Station (WTS), Water Distribution Centres (DCs) plus
a Distribution Network for the organising company SINOHYDRO & QUANTUM located in

the city of Saurimo, Province of Lunda Sul, Angola.

This assessment was prepared in full compliance with current Angolan
environmental legislation, specifically that of Presidential Decree No. 117/20 of 22
April, 2000.

This assessment consists of the following three volumes:

» Volume | — Technical Report

» Volume Il — Technical Annexes

» Volume Il - Non-Technical Summary

This document specifically relates to:

e Volume Il - Non-Technical Summary.

PREPARED
BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
(ElA) NON-TECHNICAL
ENGENHARIA AMBIENTAL SUMMARY
CLIENT: SINOHYDRO & QUANTUM CONSORTIUM
PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 3

TECHNICAL INFORMATION SHEET

APPLICANT

Name Provincial Government of Lunda Sul (GPLS)

Address Saurimo

Municipality Saurimo

Province Lunda Sul

Taxpayer No. 5000333034
Project Representative on the part of the APPLICANT

+244 926977973

slmsaa.sinohydro@gmail.com

CONSULTING COMPANY RESPONSIBLE FOR THE EIA

Saioz — Engenharia Ambiental Lda. pﬂ

ENGENHARIA AMBIENTAL

Rua Manuel Fernandes Caldeira, n.2 5, Edif. Torre X, Piso 11, Coqueiros, Ingombota,

Address Luanda, Angola

Taxpayer No. 5417089044

Certification at the Ministry of Certificate Number Environmental Consulting Certificate No. 62666052123
I Touri
Culture, Tourism and Issue date 13 June, 2023
Environment as an

Environmental Consultant Valid until 12 June, 2024

Reglftratlon s t.he National Registration Date 15 January, 2018

Institute of Environmental

i A I

Management for the Carrying pprove’. 05.06/04.GDG./INGA/2018
Out Environmental Monitoring Communication

Representative of the Consulting Company

Catarina Silva

(+244) 948 987 228

engenharia@saiozambiente.com

PREPARED
BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023



mailto:engenharia@saiozambiente.com

ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
NON-TECHNICAL
(E IA) SUMMARY

ENGENHARIA AMBIENTAL

CLIENT: SINOHYDRO & QUANTUM CONSORTIUM

PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 4

GENERAL TABLE OF CONTENTS

CHAPTER | - INtroducCtion .......ciiiiiiiiiiiniiiiiiiiiiiiiiiiniinneniennsesiensssssisnsssssssssssssssssssssssnsssssanes 6
I.1. [ [0 a1V o o USRS 6
1.2. Identification of the ProjeCt .....ccocuiir i e 6
1.3. Identification of the APPlICaNt ........oeeieiiiii e 6
1.4. Technical Team Responsible for Carrying Out the Preparation Period and
ASSBSSIMEBNT . e e e e 6
I.5. Institutional and Regulatory Framework ........cccoocveiiieiieii e 7

CHAPTER I - PrOJECT...cceerueuneiiiiiiinernnnssseisiiimerssssssseissimsesssssssssssssmsssssssssssssssssessssssssssssssssssnnes 7
I1.1. Project @lterNatiVES ...ccc.eeeee e e 7
11.2. [WeYor-Yd o] oI oo I Yol ol USSR 8
I.3. Objectives and Description of the Project ........ceevcveeeeiiieie e 10
1.4, Areas Of INFIUBNCE ..ooeveicie e e e saeeens 12

CHAPTER Il - Brief Description of the Current Status of the Local Environment ................... 13
1.1. (011 0T SRR 13
11.2. Soil, Geology and GEomMOrphologY.......ccoocuiiieeiiiiieeceee e e 14
I11.3. Water Resources and HydrogeologY .......cccueeeeiiiieeeiiiee et 14
11.4. AT QUATTTY .o e e e e e e e e e e e e et arar e e e e e e e e nnaraaees 15
111.5. Y10 oo I =1 o1 VAT o] o o V=T o | PR 16
I.6. Waste and Waste Water ...ccuiieeeeeiie ettt eee e sve e st e e sae e st essaaeesneeennnee e 17
1.7. (2] Ve £ or= Yo PRSPPI 18
111.8. Land-Usage Planning .......coeoiuiiie ittt ettt et e e eite e e satae e e snaeeeeeans 18
111.9. Biological and Environmental FAactors ........cccviiiieiiiii et 19
I.1. SOCIO-ECONOMICS ittt ettt e e ettt e e e s et e e e e e e e nneneeeeeeeeeas 20
I1.2. Architectural, Archaeological and Cultural Heritage........cccocceeveiiiieiiciiee e, 21

CHAPTER IV - Summary of Principal Environmental Impacts........ccccccceeeiiiiiiinnnnnessinnnnnenennne. 23
IV.1. Environmental and Social Impact ASSESSMENT........cccevciiiiieiiiie et 23
IV.2. OIT ] [V] VN '] o T ot d SRR 25

CHAPTER V - Mitigation Measures and/or Impact Compensation.........ccceeeeeeeeeeeeeeeeeeeeennnnn, 27

CHAPTER VI - Environmental And Social Management...........ccoiveeeciiiieeccnieennccnneenncessennnens 32

CHAPTER VII - MONitoring Programme .......cccceciieeiiieecrenniiencrensisrnsisseessssnssssnssssnssssnssssnssssns 34

CHAPTER VIII - Gaps in KNOWIEAEE ....ccuuuiiiineiiiiiniiiiiiiciiirniesnreneessrenssessennsssssssnssssssnnssnns 35

CHAPTER IX - Final Considerations.........ccciiiireeueiiiiiiiiiimmmnsiiiniiniirmssisseses 36

PREPARED

SAIOZ — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023

BY:




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
NON-TECHNICAL
(E IA) SUMMARY

ENGENHARIA AMBIENTAL

CLIENT: SINOHYDRO & QUANTUM CONSORTIUM

PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGES

LIST OF FIGURES

Figure 1 — Location alternatives for Water Catchment..........ccoocovveiiiiiiii e 8
Figure 2 — General Location Of the Project. .....cuuieiiciiii ettt 9
Figure 3 — Area of DireCt INfIUBNCE. ....oeiiieeee e e 12
LIST OF TABLES

Table 1 = IMmpact AsSESSMENT SUMMAIY. ....eiiiiiiiiiieiiieeeeieeeeecireeeeseteee e e ebee e e esbreeesssrtaeeesssreeeesnns 24
Table 2 - CUMUIATIVE IMPACES. ...uviiiiiiiiee ettt e e e st e e e et e e e e e bt e e e e ebteeeeebeneaeeans 26
Table 3 — Mitigation and/or Compensation Measures— Construction Phase...........cccceeeveeenen.. 27
Table 4 — Mitigation and/or Compensation Measures— Operational Phase. .......c...ccceeeveeenen.. 31

PREPARBEYD. SAI0Z — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
NON-TECHNICAL
(E IA) SUMMARY

ENGENHARIA AMBIENTAL

CLIENT: SINOHYDRO & QUANTUM CONSORTIUM

PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 6

CHAPTER | - INTRODUCTION

l.1. FRAMEWORK

This document covers the Non-Technical Summary (NTS) of the Environmental Impact
Assessment (EIA), specific to the carrying out of the “Saurimo City Water Supply System” for

applicant Lunda Sul Public Water and Sanitation Company E.P. (EPASL).

The objective of this NTS is to summarise the most important aspects of the EIA in an
accessible and non-technical language in relation to its content, so that the most interested
parties can freely participate in the “Public Consultations” phase of the Environmental Impact

Assessment (Presidential Decree No. 117/20, of April 22, 2020).

1.2. IDENTIFICATION OF THE PROJECT

This document sets out the details for the Non-Technical Summary of the Environmental
Impact Assessment (EIA) for subsequent carrying out of a new project in the City of Saurimo,

consisting of water catchment areas, water treatment stations and water distribution centres at

various points throughout the city of Saurimo, Lunda Sul Province, Angola.

This project is to be conducted across various municipalities in the city of Saurimo, with an
estimated supply of drinking water of around 60,000 m? for approximately 540,000 inhabitants.

I.3. IDENTIFICATION OF THE APPLICANT

The applicant for this specific study is the Government of Lunda Sul Province, bearer of tax

identification number 5000333034, and with head office in Saurimo, Lunda Sul.

1.4. TECHNICAL TEAM RESPONSIBLE FOR CARRYING OUT THE PREPARATION PERIOD

AND ASSESSMENT

This Environmental Impact Assessment was prepared by Saioz - Engenharia Ambiental Lda.,
a company established under Angolan Law, with environmental consulting certificate No.
8857435238, as issued by the Ministry of the Environment, with experience in multiple fields

such as engineering, the environment, and geographic information systems.
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1.5. INSTITUTIONAL AND REGULATORY FRAMEWORK

Many different laws were consulted in the preparation of this assessment, with a solid basis
on the main types of laws for such projects, including Law No. 5/98 (Basic Law of the
Environment [BLE]), which establishes the generic duty to defend the environment and to
maintain sustainable use of natural resources, as well as contributing to the quality of life
(Articles 3/1 and 25, in reference to citizens and companies in the public and private sectors).
Presidential Decree No. 117/20, which regulates the Environmental Impact Assessment and the

Environmental Licensing process referred to in Article 14 in respect towards EIA content.

CHAPTER Il - PROJECT

11.1. PROJECT ALTERNATIVES

In relation to project alternatives, such alternatives were only analysed for the water
catchment points in River Luachimo and in relation to the transmission and distribution
networks.

The project under analysis was defined from Ministry of Water and Energy, the Provincial
Government and from Provincial Water and Sanitation Company (EPAS) perspectives, with the
possibilities of water catchment at River Luachimo, with each of these entities establishing
desired supply objectives such as supplying 600,000 people throughout the urban area at an
average consumption of 90 L per day, per person.

The location of the Water Treatment Stations and Distribution Centres was established on
the basis of land made available on the part of the provincial government, as previously defined,
with no alternatives being considered.

In relation to water catchment, three location alternatives were initially considered, as

shown in the following image:
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Figure 1 — Location alternatives for Water Catchment.

11.2. LOCATION AND ACCESS

The project is entirely located in the City of Saurimo, in Saurimo region, Lunda Sul Province,

Angola.
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Figure 2 — General Location of the Project.
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11.3. OBJECTIVES AND DESCRIPTION OF THE PROJECT

This assessment is focused on the implementation of a new project, consisting of the

implementation of a Drinking Water Supply System for the city of Saurimo.

The project consists of a Water Catchment zone, a Treatment Station and Water Distribution

Centres, all in the province of Lunda Sul in the capital city of Saurimo. The project will also

integrate a number of administrative, storage and sanitary infrastructures.

The project will be distributed throughout the city of Saurimo and its suburbs, including a

number work-based outlets throughout the city itself.

The newly proposed water treatment system will consist of:

A water intake system, with four (4) pumps in operation and one in reserve, with a
total capacity of 63,000 m? per day (660 m3/hour, with a power output of 250 kW)
and a number of support generators;
A Water Treatment Plant (WTP) approximately 6.1 km from the water catchment
area, with treatment capacity of 60,000 m3/day;
A Raw Water Transmission Network between the catchment area and the Water
Treatment Plant (WTP), totalling 6.1 km;
A Treated Water Transmission Network between the WTP and the distribution
centres, totalling 21.54 km in length;
Four (4) water distribution centres (DC1, DC2, DC3 and DC4) throughout the urban
area, with DC3 being established in the existing Distribution Centre zone (associated
with the WTP network of Chicapa), thereby complementing its existing capacity;
A water distribution network and home-based connections by means of DC1, DC2
and DC4. In the instance of DC3, this will connect to the existing distribution network
associated with the Chicapa WTP, including:

o 1,035 km of pipelines;

o 16,918 residential connections;

o 200 fountains.
An auxiliary support link road from the catchment point and Water Treatment Plant

to highway EN180, at a length of 8,424 m.
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The construction phase is expected to have an implementation phase of 823 days. For the
construction phase, purchase will be necessary in Luanda of cement (9,301 tons) and steel bars
(3.55 tons), in addition to the purchase in Saurimo of gravel (14,171 m3), sand (28,100 m3), blocks
(7,277 m3) and diesel (3,759 m3).

The installation of two (2) main support construction sites was also considered, consisting of
a construction yard in the city (Cidade) and another one at the Water Treatment Plant (WTP).

At the peak construction phase, an estimated maximum of 1,262 workers will be allocated to
the project, consisting of 1,155 national workers and 107 expatriate workers.

During the operation phase, an estimated 90 workers will be specifically allocated to
operation of the Supply System, distributed between the WTP and the distribution centres
themselves.

In relation to required materials and other raw materials during the operation phase, it is
essential for the chemical reagents used during the water treatment process to be taken into
account.

This project has not established a working time span nor an expected decommissioning
period. Thus, due to the type of project, no established decommissioning phase has been
established, with only the construction and operation phases so far being taken into
consideration.

The main access routes will be national highway EN180, the auxiliary highway built by the
project (Catchment and WTP), in addition to highway EN230 and the access route to the airport,
for further access to the Distribution Centres.

It is expected that the volume of traffic during the operational phase will be relatively low,
taking into account the daily volume of materials and fuel that will be required, plus the volume
of sludge to be produced.

However, during the construction phase and taking into account the significant volume and
movement of materials required, it will be necessary, as an integral part of the Environmental
and Social Management System, for an appropriate Traffic Plan to be established by the

constructor, with a view to minimising the affects of such impact in this respect.
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11.4. AREAS OF INFLUENCE

The project will be active in the following principal areas:

In the catchment area, at River Luachimo;

Between the water catchment area at River Luachimo and national highway EN 180,

which accompanies the access road to the catchment area, including the WTP;

Along national highway EN180, right into the heart of the city of Saurimo;

Along the entire urban fabric of the city of Saurimo, where the water transmission

network has been implemented for the Distribution Centres, including the

Distribution Centres themselves, and the entire distribution system for end

customers

’

The area around Saurimo Airport, beyond the urban fabric of the city (southeast of

the main city network), where the water transmission pipeline passes between

distribution centres DC1 and DC4.
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CHAPTER Il - BRIEF DESCRIPTION OF THE CURRENT STATUS OF THE
LOCAL ENVIRONMENT

This chapter corresponds to the environmental characteristics of the area at the
regional/local level in which the project will be implemented, with particular emphasis of

natural, biological, social and territorial components considered relevant.

.1. CLIMATE

At climate level, the lowest temperatures generally occur from the months of May to August,
with values varying between 30°C at the maximum and 13°C at the minimum, with the highest
temperatures being from September to November, with values varying between 33°C at their
peak and 20°C as the daily minimum.

In terms of regional rainfall, peaks occur in the months from December to March, with
between 25 and 30 days of rainfall in these months, for monthly accumulated values ranging
from 150 mm to 200 mm, recording, on average, in the months in which it usually rains (October
to April), values of around 150 mm per month and 15 days overall of rainfall.

The project-based region is generally affected by wind from the southeast quadrant,

including weak and moderate wind speeds typically of between 1 m/s and 4 m/s.

Relative to climate-based vulnerabilities, the project area - specifically that of Lunda Sul
Province and the City of Saurimo - are predominantly located in an area with a low to medium
risk of drought, with no relevant risk of flooding, and no future conflicts expected in terms of
water availability.

The future water supply system is dependent on the existence of a sufficient flow of water
from River Luachimo, with this resource being critical for effective operation of the system. Note
that River Luachimo does not have in the Saurimo area, or upstream from it, any existing
hydraulic retention capacity (dams, reservoirs), therefore being no form of flow control or water
retention, resulting in the availability of water for the system supply being dependent on the

natural flow of the river.
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1l.2. SoIL, GEOLOGY AND GEOMORPHOLOGY

In relation to soil in the project area, no relevant contaminations have been identified, with
all analyses so far conducted demonstrating compliance within all parameters.

The project region is of a plateau character, which has been cut out over time by River
Chicapa and River Luachimo and their main tributaries.

The Saurimo region has low risk of seismic activity, with no epicentres at a magnitude of
equal to or greater than 3.5 having been recorded less than 120 km from the project areas

In terms of mineral resources, Lunda Norte province has multiple diamond deposits - some
of these having already been explored, others still pending exploration. However, no overlap of
these deposits have been identified in relation to the project area.

Relative to the use and occupancy of land, the region is mostly dominated by forests and
farming areas, with multiple plots of land being spread out across the River Luachimo region and
along the river-access highway.

Stability of land use has been registered over time in the catchment area and WTP, with only
progressive conversion of forestry to agricultural uses taking place, including a tendency for
forest patches to disappear and areas of agricultural exploitation to increase.

In the region of Saurimo City, rapid expansion of the city over the last 10 years is evident,
between 2005 and 2014. A certain amount of growth stagnation has been notable since 2014,
with greater consolidation in the outskirts or peripheral areas. As such, in Saurimo City, the use
of primary land is mostly associated with human usage, mostly for farming and housing

purposes, with a tendency for increases in urban/housing-based regions.

1l.3. WATER RESOURCES AND HYDROGEOLOGY

The Lunda Sul region is almost completely integrated within the water basin of River Zaire
(or River Congo). The main rivers of Lunda are sourced from this region, including River
Luachimo (the focus of this assessment). In general, all rivers flow in a south to north direction.

The city of Saurimo is, without a doubt, the main urban cluster in the River Luachimo basin,
even though a large part of the city has spread out to the east and the water basin of River

Chicapa.

PREPARED
BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
NON-TECHNICAL
(E IA) SUMMARY

ENGENHARIA AMBIENTAL

CLIENT: SINOHYDRO & QUANTUM CONSORTIUM

PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 15

There are no lakes or lagoons of significant dimension in the River Luachimo water basin. The
largest existing water surface (approximately 12.5 hectares) is of artificial origin, corresponding
to a reservoir constructed to the east of Saurimo.

In terms of water surface circulation and usage (River Luachimo and/or some of its
tributaries), of particular note are: human consumption (ingestion) after appropriate treatment,
or direct consumption with no such treatment; the irrigation of crops, fishing, washing of
clothes, dishes, motorised vehicles, and even for bathing.

In the surrounding areas of Saurimo City, associated with River Chicapa, there are a number
of significant ravines very close to dwellings.

In accordance with project data, In River Luachimo and the section where water catchment
is projected for implementation, a flow of 6,900,000 m3/day is expected. Based on this flow, it
is considered that the water requirements of the river to supply the population of the city of
Saurimo, will be less than 1% of the river's total capacity.

In terms of water quality, a number of problems have been identified in relation to raw water,
either occurring naturally or as the result of anthropogenic/human causes related to
deforestation and/or mining operations, farming or insufficient sanitary/treatment conditions

in relation to domestic waste.

11.4. AIR QUALITY

Throughout the region, air quality generally follows an annual pattern that accompanies the
seasons, with quality levels ranging between “moderate” and “harmful” during the humid
season between November and May, and air quality levels ranging from “harmful to sensitive
groups” and “harmful” during the dry season between June and October.

These results are consistent with expectations, demonstrating a worsening of pollution
during the dry season, possibly associated with increases in dust because of bare soil, but also
the lesser effect of “washing” the air during rainy periods.

In the project implementation area, the main sources of identified atmospheric pollution
during field-based analysis were:

e Road traffic and respective exhaust-based emissions;
e The entire urban framework in Saurimo City, through generators and emissions from

various types of chimneys;
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e Thermal power plants (Nhama, Txicumina and ABC);

e Alarge-dimension industrial sector on the outskirts of the city;

e Saurimo Airport;

e Various bare-earth areas with no vegetative protection, which can heighten the
suspension of dust and dirt;

e Construction activities from a number of ongoing projects, such as the Saurimo

Circular, the Saurimo centrality scheme and other similar types of activities.

Regarding the project itself and its operational phases, air quality is expected to be impacted
due to the operation of emergency generators required for the project (expected to be for one-
off purposes only), plus the circulation of vehicles transporting personnel, consumables and
chemical products, and the transference of WTP-based sludge.

In terms of odour, in spite of the WTP utilising a sludge treatment process as part of the
filtration and settling/flocculation process, this type of sludge doesn’t typically have any type of
associated odour due to it being non-harmful and stabilised, with its drying process also being

odour-free.

111.5. SOUND ENVIRONMENT

In the project area, there is a high level of noise near Distribution Centre 3 (DC3) as a result
of road traffic on National Highways 180 and 230, which cross at the roundabout near this point.
This road traffic is the dominating source of noise in the region, having relevantly high emissions
in this area, even at night.

The other project areas have moderate noise values from 56 dB(A) to 60 dB(A) during the
day, and between 47 dB(A) and 59 dB(A) during the night.

These values are characteristic of mixed-usage areas with a number of sensitive uses such as
housing, schools and health centres, combined with non-sensitive uses such as general services,
small businesses, road traffic, etc.; similar to most of Saurimo's urban areas.

Due to the urban fabric having such a diverse range of uses such as commerce, services and

road traffic, the occurrence of this mild level of disturbance was expected.
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The areas with less noise interference are in the WTP zone and in DC4. These locations,
although subject to noise emissions from local roads, are further away, thus leading to lower
sound levels.

There are high levels of relevant sound from surrounding project areas, such as national
highways EN180 and EN230, the future Saurimo Circular road network (under construction and
with already completed stretches) and from various streets in Saurimo City, plus other sources
of sound such as Saurimo Airport, a number of industrial areas and from various electricity
generating centres.

The entire water transmission and distribution network will be installed during the
construction phase, including construction activities spread across the city at various points,
with the existing communities therefore being subject to noise emissions during the
construction phase as a result.

During the operational phase, sound emitting equipment will be confined to the water
catchment area, the WTP and the distribution centres (pumps, generators and other pieces of
equipment), with only the surrounding urban areas being sensitive to noise emissions caused by

the project.

l1l.6. WASTE AND WASTE WATER

There is no landfill area in Saurimo, instead consisting of a piece of land provided by the local
government for the deposit of all types of waste, thus operating as a municipal dump.

Saurimo is a city with high-scale mining operations and relevant activity, but without high
industrial and employment diversity, and because of this, very little potential for recycling and
waste recovery. There are various waste removal operators, but very few actually licensed by
the National Waste Agency.

Another sensitive point in Saurimo is the topic of waste water and sanitation, with the city
currently having no sanitation facilities or a Waste Water Treatment Plant (WWTP). Thus, in
relation to industries and more recent large-dimension buildings, it is common for such
structures to have their own septic tanks for the recovery and treatment of such waste. In
relation to community-based domestic waste, some dwellings have their own septic tanks, while

others only have latrines that discharge into the ground.
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1.7. LANDSCAPE

From an aesthetic, ecological and geographic point of view, the area subject to Project
deployments is divided into three (3) distinct homogeneous units, namely:
e Valleys and Riparian River Galleries
e The Saurimo city urban network;

e Mosaics for agricultural usage, forestry and other natural areas.

After analysis of visual quality, valleys and riparian river galleries are considered to be an
important element of the natural landscape, with a level of quality classified as high. However,
these areas are considered to be less sensitive in terms of their impact on the landscape.

The natural and agricultural areas that transition between the river valleys and the urban
network assume a moderate level of visual quality, having a certain amount of visual sensitivity
(moderate) and landscape-based impact.

The urban network of the city itself has become a unit of lower-landscape value and of weak

visual quality, but with a moderate level of sensitivity in terms of impact.

111.8. LAND-USAGE PLANNING

In terms of project compatibility in relation to planning, there is no considered level of
incompatibility between the project and the planning strategy set out in the 2014 Saurimo
Municipal Master Plan proposal.

There are a number of national and provincial strategic and development plans in existence
that are definitive of current investments in the region, which must be taken into account by
local entities when distributing licensing agreements for new ventures and for reserving
necessary land-usage rights by such entities. The current project is fully aligned with these

national and provincial strategic development plans.
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111.9. BIOLOGICAL AND ENVIRONMENTAL FACTORS

Based on the analysis of habitats and other surveys throughout the region, human presence
has appeared to influence a profound level of artificial adoption of urban and peri-urban areas
across Saurimo, being of very little ecological relevance as a result.

In areas further away from the urban centre, more characteristic regional vegetation is
evident, such as savannah, miombo woodland and forests. Throughout the area under
assessment there is the presence of small-family and informal housing units, with natural areas
being converted into farmland. Similarly, there is a human tendency to accelerate the erosive
rapidity of regional soil through the carrying out of intensive fires, the felling of trees to obtain
wood, plus trampling activities, being the cause of degradation in areas in which there is a strong
tendency for the rapid increase in exotic species of an invasive nature.

Most of the species present in the area are widely distributed on a continental scale, with no
major conservation concerns. However, there are a number of species of flora of threatened
and/or endemic nature throughout the region.

There is no overlap between the project and any particular area of conservation relevance.

In terms of species of animals, in spite of the widespread degree of habitat degradation
throughout the area under assessment, there is still a reasonably diverse level of fauna in
existence. This community mostly consists of common species of generalised distribution,
although there is regular evidence of species of a conservationist nature, in addition to species
in which there are various knowledge gaps in relation to biology and population-based
tendencies, through which, there is a certain amount of scientific interest.

Implementation and operation of the water catchment, treatment and distribution project is
considered to have no impact of particular significance on the ecosystem currently present in
the area under assessment. With this in mind, the catchment and distribution of water in a
controlled manner can generate benefits in relation to various services, thus eliminating the
need for informal catchment points that can lead to contamination and/or depletion of water

resources at local level.

PREPARED
BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA. DATE DECEMBER 2023




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
NON-TECHNICAL
(E IA) SUMMARY

ENGENHARIA AMBIENTAL

CLIENT: SINOHYDRO & QUANTUM CONSORTIUM
PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 20
.1. Soclo-Economics

ll.1.1.  Socio-economic Characterisation

Relevant to provincial data, it is estimated in 2023 that Lunda Sul province had a projected
population of 711,130 people, representing 2.1% of the population of Angola. In Lunda Sul
province, the proportion of males is lower than that of females, at a ratio of 97 men for every
100 women. Similar to the rest of Angola, this region has a mostly young population with high
birth rates.

In terms of education, indicators in Lunda Sul are low in comparison to national averages and
provincial outlooks at various levels of non-higher education, specifically in terms of
relationships between students and teachers.

In Lunda Sul province, 28% of the population has access to adequate drinking water, which
is lower than the national average of 45%. Only 20% of households have access to public
electricity for lighting purposes, with this ratio being 26% in urban areas but only 1.7% in rural
areas.

The province has 86 health units, among these being the provincial hospital and five
municipal hospitals. There are 64 health units throughout the province, consisting of 13 health
centres and three (3) mother and child centres. The province recorded a significant increase in
the number of companies between 2015 and 2018 (years for which data exists), going from
1,578 companies to 2,199 companies.

Lunda Sul province has a high level of unemployment in comparison to other provinces,
recording a high rate of underemployment (48.0%) and a high level of unemployment (61.5%).
Of those employed, 55.6% work in agriculture, animal production, hunting, forestry and fishing.
The commercial area of activity is car and motorcycle repair, being the second highest
employment sector, representing 16.7% of the total employed population. In terms of public
administrative activities, defence and security are also significant in terms of employment levels,
representing 8.7% in total.

In terms of the project assessment area, the municipality of Saurimo is the most populous
throughout the province with a total of 442,437 people, representing 82% of the total
population.

In relation to access to adequate sources of drinking water, the municipality of Saurimo has

access levels of around 33%, with significant disparities at province level. In Saurimo province,
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around 35% of households have access to adequate drinking water, but in the regions of Mona

Quimbundo and Sombo, this proportion is much lower at only 7.7% and 0.9%, respectively.

l1.1.2.  Contact with Stakeholders

During the initial development phase of the project-based Environmental and Social Impact
Assessment (ESIA), meetings took place with the Lunda Sul Provincial Government, Saurimo
Municipal Administration, the Saurimo Regional Government, and the Provincial Water and
Sanitation Company (EPAS) of Lunda Sul. Within the framework of these meetings it was also
possible to discuss matters with the Municipal Population Resettlement Commission, created
by Saurimo municipality, by means of Ministerial Order No. 15/GAB.AMS/2023, of 23 February,
2023.

During the fieldwork assessment, meetings also took place with representatives of districts
Bairros Verde, Sambuambua, Camundambala, Txizainga Il and Terra Nova.

Surveys also took place in these 5 communities, with a maximum of 20 surveys per
community, distributed among community leaders and the population in general.

Two rural districts (Sambuambua and Camundambala) do not have electricity of water
supplied by the Public Network. The main source of water for consumption in the three urban
districts is supplied via public fountain.

In the two rural districts, water for consumption is taken from the rivers nearby, often being
consumed without any form of prior treatment. In the three urban districts, there is a distinct
scarcity of water, partly related to the reduced number of public fountains and/or because they

are often broken. The existence of private fountains have also been reported in urban districts.

1l.2. ARCHITECTURAL, ARCHAEOLOGICAL AND CULTURAL HERITAGE

Eight (8) heritage elements are legally classified In Lunda Sul, all corresponding to historic
buildings and all located in Saurimo:

Relative to other catalogued heritage, six (6) buildings with the greatest heritage value are
also classified in the city of Saurimo.

It is worth noting that all heritage elements classified as relevant are located outside the

project intervention area.
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The only element that is relatively close corresponds to the Camundanbala Mission building,
located close to the intersection of the auxiliary road with the EN180 national highway.
However, this element is on the opposite side to the EN180 highway, with water transmission
pipes and the access road - even though close by - not interfering with the immediate
surroundings of this building, with the closest point of intervention being located more than
100 meters from this point.

Thus, due to the non-existence of significant heritage elements - either material or
immaterial - within the intervention areas of the project, it is not expected that the project will
have any impact on architectural, archaeological or cultural heritage.

However, as mentioned above, the lack of identification from a reference point of view of
such heritage elements does not mean that new data may not emerge during the work. For
this reason, the Environmental and Social Management system to be developed and
implemented during the construction phase, must have integrated verification mechanisms to
detect possible heritage occurrences, while establishing procedures to be taken in situations

of future detection.
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CHAPTER IV - SUMMARY OF PRINCIPAL ENVIRONMENTAL IMPACTS

IV.1. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

The Identification and Assessment of Environmental Impacts is one of the main objectives
of the Environmental Impact Assessment, being one its fundamental phases. Analysis and
prediction of the impact associated with project construction, operation and deactivation are
based on the characteristics of reference situations and the ability to predict and evaluate
future development after project implementation, in comparison to the way the environment
would have evolved with no such input.

This chapter deals with the identification, characterization and assessment of environmental
impacts associated with the project, both positive and negative.

In terms of overall assessment, impacts with positive or negative effects have been classified
in accordance with their importance on the following scale: no significance, low significance,
significant and very significant.

The table below outlines impact assessments as carried out on the project. Only matters
considered to be significant are represented, with various other situations during the
assessment, not classified as relevant and therefore not being represented. The assessment has
also been carried out by differentiating situations in which minimisation measures proposed as

part of the Environmental and Social Impact Assessment were adopted, or not adopted.

At visual level, the following Legend has been created for assessment purposes:

. é’ - Positive

. (@ - Negative
e ©-Low Significance/Importance

. 9 - Significant/Important

. 9 - Very Significant/Important
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Description

Soil, Geology and
Geomorphology

Project Phase

Construction

Table 1 — Impact Assessment Summary.

Environmental Impact

Changes in morphology and
changes in geological resources

Nature

Measures

Without

Importance
With
Measures

e

Soil compacting and increased
erosion

Spillages with soil pollution

Land Use and
Occupancy

Construction

Loss of soil-use capacity

Exposure to erosive agents, soil
compacting, pollution and loss
of soil-use capacity

Loss of soil-use capacity

Climate

Construction /
Operation

Contribution to climate change
effect

Impact of local microclimate
patterns

Water Resources

Construction

Contamination of surface water
and groundwater

Reduced infiltration

Change in the water balance
due to increased surface
drainage

Soil waterproofing and
increased erosion

Change of local river
hydrodynamics

Water consumption

Changes in groundwater levels

Operation

Reduced water availability in
River Luachimo

Change of local river
hydrodynamics

Water resource pollution

Construction /

Emission of particles and

Air Qualit . A
Q Y Operation atmospheric pollutants
Sound Construction .
X . / Sound pollution
Environment Operation

Biological and
Environmental

Construction

Loss of habitat and biodiversity

Degradation of phytosanitary
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status
Factors - -

Fauna repulsion and mortality

effect
. Opening to the population of a

Operation P . & pop
previously hard-to-access area,
PREPARED

BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA.

DATE

DECEMBER 2023




SZ ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
(EIA) NON-TECHNICAL
ENGENHARIA AMBIENTAL SUMMARY
CLIENT: SINOHYDRO & QUANTUM CONSORTIUM
PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 25

Table 1 — Impact Assessment Summary.

Importance
Description Project Phase Environmental Impact Nature Without With

Measures Measures

with the ensuing disturbance of

Biological and local biodiversity

Environmental

Factors Water organism mortality
Construction Degradation of visual quality
Landscape
P . Introduction of new landscape
Operation

elements
Permanent physical
interference, including
functionality/utilisation of
usage types
Temporary physical
interference, including
functionality/utilisation of
usage types
Impact on livelihoods,
particularly those of vulnerable
groups

B |B|b |5
® oo
® oo

Construction

Changes in mobility patterns

Socio Economic Changes in Environmental
Quality
Creation of jobs and the
revitalisation of economic
activities
Economic and social
development

Creation of jobs and promotion
of economic activity

Changes in mobility patterns
Operation and impact on accessibility and
infrastructure
Economic and social
development
Framework is adequate, or in
conflict with regional or
national strategy documents
Generation of Hazardous and
Non-Hazardous Waste and
Waste Water

Regulations and | Construction /
Conditions Operation

Waste and Waste | Construction /
Water Operation

» | & | & & | & & & e B | @

e e DOO GO O®| o
O PO DO O

IvV.2. CUMULATIVE IMPACT

Cumulative impacts are those generated or caused by the project under analysis, which will

be added to disruptions brought about by past, present or planned projects, in addition to that
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of complementary or subsidiary projects. This, in turn, assesses the joint effects of project-based

impacts with other surrounding projects with relevant impacts.

The following table outlines cumulative impacts relative to this project.

Type of impact

Table 2 - Cumulative Impacts.
Other projects, actions and activities with potential
cumulative effects

Descriptors

Other extractions of water in River Luachimo;
Increase in water consumption for other purposes in

Consequence of the project

e Increase in pressure on the

Water Consumption of
P the surroundings of River Luachimo; availability of water in River
Resources natural resources o . . .
e Reduction in the availability of water due to climate Luachimo.
changes.
e Road traffic, GHG emissions and the presence of the
entire building structure attached to the city of . .
. R . . e An increased barrier effect,
Saurimo, with the operation of different types of i . .
. . X including changes in local
equipment associated with such structures; ) L
R R . . wind flows and solar radiation
. . e New urban interventions, with new buildings and the . e
Local micro-climate . ) absorption conditions, as well
increase of traffic on local roads; .
change and . o as relative temperatures and
. Lo o Increase in the waterproofed area and solar radiation e
Climate contributions to K . ) . . local humidity;
. absorption zones, including the stimulation and . .
global climate A ) e An increase in greenhouse
promotion of local heat islands; R
changes X X gases throughout the region;
e Increase in the available forms of renewable energy R . o
. e A reduction in indirect
(solar, wind energy and hydro power) as part of the .
) emissions related to energy
variety of energy types throughout the country, .
. . . - L ) consumption.
including a reduction of indirect emissions associated
with project-based electricity consumption.
e Road traffic on the surrounding highways;
e Various types of emissions in the city of Saurimo;
e Operation of the Airport; -
. . . P L P . . e Negative changes to the
Air Degradation of air | e A progressive increase in traffic on local roads; . .
. X i . X X X . quality of air due to new
Quality quality e New urban interventions, including new industrial, emissions
commercial and service emission sources; ’
e Improvements in automobile fleets and industrial
equipment, including reductions in emissions.
e Presence of traffic and various sources of surrounding
noise;
e Continuous increase in road traffic due to growth in
Sound Saurimo city and the implementation of new ventures; | e Increased noise levels in the

Environment

Emission of noise

Increase in circulation speed due to the opening of
new highways such as the Saurimo Circular
Progressive improvements in car parking,
reductions in sound-based emissions.

with

area.

The entire urban network of the city, including the
production of waste and effluents;
New urban interventions, including increases in the

Pressure waste and
effluent management
systems, but with potential
improvements across the
entire waste management

on

Waste and | Generation of waste production of waste; X .
. . . system of Angola, including
effluents and effluents e Potential improvements in collection and treatment | . .
improved options for
systems for waste and effluents throughout the .
country: evaluating sorted recyclable
vi X L materials and the successful
e Increased options within the waste recovery market. .
creation of the effluent
system.
L e Urban area of the city of Saurimo, of an artificial
Degradation in
) nature; . ) )
Landscape terms of visual . ) . . . . e Degradation of visual quality.
. e New urban interventions, including the introduction of
quality P
new artificial landscape-based elements.
PREPARED

BY:

SAIOZ — ENGENHARIA AMBIENTAL LDA.

DATE

DECEMBER 2023




ENVIRONMENTAL IMPACT ASSESSMENT VoLume il
(ElA) NON-TECHNICAL
ENGENHARIA AMBIENTAL SUMMARY
CLIENT: SINOHYDRO & QUANTUM CONSORTIUM
PROJECT: SAURIMO CITY WATER SUPPLY SYSTEM PAGE 27

Table 2 - Cumulative Impacts.
Other projects, actions and activities with potential
cumulative effects

Descriptors Type of impact

Consequence of the project

e Urban area with housing, commercial and service-
based uses;

Economic growth | ¢ Development of the Saurimo Diamond -based Centre; * Economic growth at local

Socio K L . level, including contributions
. and sector-based | e Installation of new units in surrounding areas,
Economic . . . . . to the development of the
development including the creation of jobs and new economic .
iviti national economy.
activities;

e Development of the hotel and tourist industry.

CHAPTER V - MITIGATION MEASURES AND/OR IMPACT COMPENSATION

This chapter details the measures proposed in the Environmental and Social Impact
Assessment that should be implemented during the construction and operational phases, to
reduce the effect of negative impacts and increase the effect of positive impacts in relation to

the project.

The tables below detail the measures taken into account for each phase.

Table 3 — Mitigation and/or Compensation Measures— Construction Phase.

Type \ Code Measure \
FC-MG.01 An appropriate programme for the work in question must be undertaken
The localisation of work-based support structures should be defined in such a way as to
minimise current environmental values
The construction and material yards should be adequately waterproofed and signposted,
which should be limited, whenever possible, to the interior of the project intervention area
The egress of vehicles from the construction yard and work sites, onto public highways, must
occur in such a manner as to avoid the dragging of earth and mud by vehicle wheels.
Whenever possible, practices should be adopted for the periodic cleaning of these access
routes
FC-MG.05 The development and implementation of a Waste Management Plan (WMP) should be

and FC- encouraged, which shall be subject to validation and certification on the part of the National
General MG.06 Waste Agency (ANR)
Character The storage of utilised pollutant substances must take place in an appropriate location, as
FC-MG.07 well as being waterproofed over spill-containment basins, done so in suitably watertight
containers, for subsequent shipment to an appropriate final destination
At the location used for the construction yard, drainage systems must be implemented that
FC-MG.08 intercept, collect and transport waste away, so as to avoid any chemical and biological
contamination caused by residual waters
Operations to be carried out at the construction yard that involve the maintenance and
washing of equipment, including the handling of oil, lubricants or other chemical substances,
must take place in appropriate and duly watertight locations, in full compliance with good
FC-MG.09 | operation and maintenance standards for the type of equipment materials used

FC-MG.02

FC-MG.03

FC-MG.04

Storage areas for fuel and other products, and parking areas for vehicles and equipment, must
FC-MG.10 have proper drainage into a retention basin suitably waterproofed and insulated from the
General natural drainage network, to ensure the retention of any potential spillages that may occur

Character FC-MG.11 It must be ensured that no burning of waste takes place
In case of accidental spillage of polluting substances, the layer of soil affected by such spillage
must be removed, with any remaining residues being stored in a suitable location

FC-MG.12
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Table 3 — Mitigation and/or Compensation Measures— Construction Phase.

Code Measure

Any type of demolition, cleaning or stripping/earthmoving work must be limited to areas

FCMG.13 strictly necessary for the carrying out of such work

FC-MG.14 Earthmoving work must be reduced during periods of high rainfall, in order to minimise the
impact of water erosion and the subsequent transportation of solids

FC-MG.15 Any waste resulting from demolition, cleaning or earthmoving activities must be first removed

and then sent to a suitable destination for subsequent prioritised reuse

In the event of the verified existence of excavation materials with traces of contamination,
FC-MG.16 such materials must be stored in suitable locations to avoid the further contamination of any
land or underground water

FC-MG.17 Ensure regular cleaning of access routes and areas affected by the work

In the event of earthmoving activities coinciding with dry periods, all surfaces subject to such

FC-MG.18 L . )
activity must be moistened by means of spraying

FC-MG.19 Transported materials must be moistened and/or covered on a prior basis to avoid it
spreading out along the transportation route

FC-MG.20 All equipment, machines and vehicles with combustion engines, affected by the work, must
be inspected and therefore maintained in good working condition

FC-CLO1 The exposure time of uncovered soil must be reduced to the minimum necessary for the
carrying out of the work

FC-CLO2 Correct maintenance must be ensured of all pieces of equipment that have combustion

engines operating on-site

Any refrigeration equipment used on the construction site (air conditioning, etc.) must be
Climate FC-CL.03 inventoried and identified in relation to the types of refrigerant gases used. A periodic check
must take place in relation to the state of repair and operation of such equipment

During the selection of construction materials, priority should be given to materials and

Fe-cLoa products with lower carbon footprints

FC-CLOS As far as possible, the use of renewable energy and electrical equipment should be prioritized
on the construction site to replace equipment with combustion engines

FC-VC.01 Analysis of alternatives at the catchment area to minimise any risks of erosion that could

affect constructed infrastructures

Identification, through support of the local population, of the maximum historical flood levels
FC-VC.02 of River Luachimo, to avoid potential flood situations involving water catchment and pumping
equipment

Construction of a dedicated and asphalted auxiliary access route to the WTP and Catchment

Vulnerability to
climate change

FC-VC.03 . R R L S .

areas, including appropriate conditions for longitudinal and transversal drainage
Soil, Geology FC-SL.01 Whenever landfill material is required, specific materials for such purposes must be used
and FC-SL.02 All utilised and stripped away areas should, whenever possible, be re-vegetated after such
Geomorphology ’ exposure, to minimise the risk of further soil erosion

FC-US.01 All carried out construction activities must not exceed the limits of licensed property for such
purposes

FC-US.02 Construction site access routes should only be planned through the use of existing roads, to
avoid affecting or further degrading surrounding areas

FC-US.03 In terms of implementing construction sites or other support units for the work in hand,

Land Use and project intervention areas should be given priority
Occupancy In the event of extra plots of land being necessary, areas should be selected that are not

FC-US.04 . . . S R
currently in use, while also making sure not to unnecessarily disturb surrounding areas
FC-US.05 At the end of construction, ensure the removal of all temporary construction support
) infrastructures, in addition to replacing all pre-existing conditions
FC-US.06 Work should be planned to minimise the exposure time of unprotected or uncovered land
FC-US.07 In the event of external areas for the project being needed, plots of duly preserved topsoil
) must be safeguarded for landscaping recovery of the area after subsequent use
FC-RH.O1 Accidental spillages must be minimised by means of proper and safe storage, through
: appropriate handling by qualified personnel that are aware of relevant environmental issues
FC-RH.02 The construction of suitably waterproofed areas for oil change and fuel supply operations, as
’ well as for the storage of chemical products
Water — - = - -
To ensure minimum quality levels, as specified under law, for discharged residual waters
resources and FC-RH.03
(waste water)
Hydrogeology . - . A "
FC-RH.04 In the event of excavation materials with traces of contamination, such materials must be
’ stored in specifically confined areas
FC-RH.05 A temporary drainage system must be constructed in the surroundings of construction sites
’ and all areas for project intervention
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Table 3 — Mitigation and/or Compensation Measures— Construction Phase.

Code Measure

FC-RH.06 An underlying retention basin must be constructed for all fuel tanks used on-site
Utilised oils and lubricants must be collected by companies accredited for this particular

FC-RH.07
purpose

FC-RH.08 A continuous optimization program must be implemented for the WTP, with a view to
substantially reducing waste water

FC-RH.09 Water catchment and associated infrastructure construction work for pump rooms must be

carried out during periods of lower flow rate at River Luachimo

FC-QA.01 Ensure regular cleaning of access areas and other areas affected by the work

FC-QA.02 Moderate speeds must be used to minimise the proliferation of dirt

Ensure that powdery or particulate materials are transported in suitable vehicles, with loads
being covered

FC-QA.04 Ensure that all work areas on bare ground are suitably moistened

FC-QA.05 Ensure periodic maintenance and revision of all machines and vehicles used on-site

FC-QA.03

Air Quality The egress of vehicles onto public highways must occur in such a manner as to avoid the
FC-QA.06 . .
dragging of earth and mud by such vehicles
FC-QA.07 The loading and unloading of materials must take place in a slow and controlled manner, with
reduced fall heights needing to be adopted
FC-QA.08 General cleaning must take place of all work-based locations, to eliminate any sources of
waste or materials displaced from their correct locations
FC-AS.01 Streamline the circulation of vehicles and machinery supporting the work
FC-AS.02 Ensure proper maintenance and review of all vehicles and machinery used for the work
FC-AS.03 Select and use appropriate vehicles and machinery for the avoidance and control of noise
FC-AS.04 Select constructive techniques and processes that generate less noise
Define appropriate working hours, by limiting the carrying out or frequency of construction
Sound FC-AS.05 activities that generate high levels of noise, to take place during the daytime only (from 08:00

to 19:00) on weekdays

Provide local communities with information relative to active working hours, in addition to
FC-AS.06 communicating about the carrying out of noisy activities during normal daytime hours, or
work with excessive noise intensity

FC-AS.07 Adopt personal protection measures for workers most exposed to noise

Introduce supplementary acoustic protection measures, as well as assessing those already

Environment

FC-AS.08 implemented, whenever necessary and justifiable
FC-RE.OL Ensure the correct temporary storage of all waste produced. Necessary
containment/retention of any runoffs or spills must be ensured
FC-RE.02 Sufficient space must be made available at the construction site for the temporary storage of
waste
FC-RE.O03 Contact between hazardous waste and non-hazardous waste must be avoided
Waste and FC-RE.O4 An up-to-date record of all generated residue and its respective destination must be kept on
file
Waste Water FC-RE.05 Potential contamination must be assessed during earth removal work
All residual materials and debris must be removed from the intervention area, whether
FC-RE.06 derived from work operations or not, i.e. materials that are foreign to the natural
environment and could cause visual intrusion and/or environmental degradation
FC-RE.O07 Any waste produced during this phase must be removed and evaluated whenever possible
FC-RE.08 Periodically check the correct operation of waste collection and treatment systems
FC-RE.09 Ensure appropriate quality control of discharged waste by means of periodic analyses
FC-PA.01 Proper identification of the venture and its delimitation and sealing points must be ensured
Landscape FC-PA.02 Regular cleaning of all intervention and access areas must be ensured
FC-PAO3 Green zones must be implemented and maintained whenever possible, using appropriate
trees, bushes and/or vegetation
The work to be carried out in the area serving the airport, namely construction of the pipeline
between DC1 and DC4, must be carried out in the shortest time-frame possible, to be
FC-0T.01 communicated to the airport management (National Civil Aviation Authority [ANAC] and the
Land Use Airport Management Society [SGA]) in order to confirm there are no incompatibilities
Planning between the work and the activities taking place at the airport
During the carrying out of this work, the presence of equipment and structures of significant
FC-0T.02 height, which could cause disturbances in relation to approach and departure from the
airport, should be minimised
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Table 3 — Mitigation and/or Compensation Measures— Construction Phase.

Type Code Measure

Identify existing tree specimens (including fruit and ornamental trees) from the urban
FC-FB.01 network, which can overlap with the layout of the established pipelines to make them as
compatible with the project as possible

In harmony with the previous measure, all urban areas subject to earthmoving operations in
FC-FB.02 locations where there were previously gardens or non-impermeable soils, must be
landscaped and subsequently planted with trees

Limit the destruction of vegetation cover to areas strictly necessary, in addition to ensuring

FC-FB.O3 suitable recovery as quickly as possible
FC-FB.OA Before any earthmoving work, make sure to strip the topsoil and store it in batches for later
use in landscaping restoration procedures
FC-FB.05 Prepare and implement a Landscaping Recovery and Integration Plan
FC-FB.OG Create green areas at Water Treatment Plants, including appropriate species of flora and
fauna
Biological and FC-FB.O7 It is expressly forbidden for personnel supporting the project to capture fauna specimens,
Environmental ' including the harvesting of plant species
Factors Supplementary to the previous measure, it is expressly forbidden to introduce new exotic
FC-FB.08 species, including agricultural species at possible support mining areas for the construction
site
FC-FB.09 Flood-bed areas, the banks of watercourses and areas of high infiltration must not be used
for the temporary disposal of waste, nor as temporary land storage areas
The circulation of vehicles and machinery must be limited to existing routes, in addition to
FC-FB.10 potential temporary access routes that might become necessary. The circulation speed of

vehicles and machinery must be limited, and during the driest periods of the year, the
irrigation of routes should be taken into consideration

During the carrying out of work on the banks of River Luachimo, especially during rainy
FC-FB.11 periods when the slopes may cause solid materials to slide into the water, geotextile-type
barriers should be used to stabilise such solids, and should be replaced whenever necessary
Implementation in the riparian gallery of the catchment area construction phase must be very
well planned so that any disturbance is limited to the minimum, thus enabling faster recovery
Depending on the types of planned excavation and earthworks, it is recommended to
implement on-site coordination with local authorities (sobas) for the purposes of identifying
possible archaeological heritage sites or graves, especially during any necessary trenching and
Heritage earth removal work

In the even of potential impact on any types of classified architectural elements due to
FC-PT.02 accidents by vehicles operating on-site, the Angolan Ministry of Culture must be contacted in
order to establish recovery exercises and to register what occurred

The use of local/regional labour and service providers should be favoured as much as possible,
as well as the purchase of materials from local/regional suppliers

When necessary, all surrounding access routes used by on-site vehicles should be cleaned as
much as possible

During work-site development, an efficient mechanism should be established to allow any
doubts and complaints to be clarified on the part of the local population

Project-based construction work should be planned in such a way as to minimise the influx of
heavy vehicles on all surrounding communication routes, especially during times of high-
congestion traffic The best possible routes should be chosen for the transportation of
materials and the influx of heavy vehicles

FC-SE.04 All access routes should be properly signposted during the work-site development phase
Vehicles transporting materials to the work site must ensure that all loads are properly
covered

There are a number of schools and other facilities close to the access points of certain
Distribution Centres, signifying that safety measures need to be increased when vehicles are
FC.SE.06 circulating or opening ditches or involved in any other works that could compromise the
safety of children and the elderly population in particular, including the population in general
and even animals

To avoid accidents caused by people falling into ditches, especially children and animals, a
FC.SE.07 continuous row of fences must be erected along service paths, as well as for passages
required for street restorations

FC.SE.08 Encourage public project disclosure sessions in unison with regional communities

The Project must take into consideration the supply of drinking water to populations
FC.SE.09 surrounding the catchment and WTP areas, specifically the Camundambala and Sambuamba
communities, which are not covered by any of the Distribution Centres

FC-FB.12

FC-PT.01

FC-SE.O1

FC-SE.02

FC-SE.O03

FC-SE.04

Socio Economic FC-SE.O5
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Table 3 — Mitigation and/or Compensation Measures— Construction Phase.

FC-SE.10

Measure

In the event of significant degradation to flooring or constructed buildings, these will need to
be repaired

Table 4 — Mitigation and/or Compensation Measures— Operational Phase.

Type Code Measure
FO-MG.01 Regular cleaning of all drainage points must take place
FO-MG.02 If ruptures are discovered in the water supply network, these must be immediately repaired
FO-MG.03 Ensure regular periodic revision and maintenance of generator groups, air-conditioning
systems and all vehicles used on the project
FO-MG.04 Ensure implementation and development of the Waste Management Plan (WMP)
and FO-
MG.05
FO-MG.06 Whenever viable, look for solutions for the valuation and reuse of produced treatment sludge
Any types of sludge that cannot be evaluated, must be dried out and stored at the WTP for
FO-MG.07 removal and transportation by a licensed operator, for subsequent deposit in an authorised
General location
Character FO-MG.08 | The temporary storage area for treated sludge must be fully waterproofed
FO-MG.09 Throughout the operation period, encourage the adoption of measures to reduce electrical
energy and water consumption
FO-MG.10 Encourage the adoption of autonomous sustainable energy production solutions
FO-MG.11 Encourage, whenever possible, sustainable mobility solutions for all employees and for the
transportation of materials and equipment
FO-MG.12 Ensure periodic training and awareness exercises for employees in relation to environmental
and social matters
FO-MG.13 Implement a mechanism for the receipt and handling of complaints on the part of customers,
suppliers and other stakeholders
FO-MG.14 Encourage the utilisation of local material and service suppliers
FO-CLOL Correct maintenance must be ensured of all pieces of equipment with combustion engines
used on the project
A periodic check of the state of repair and operation of refrigeration equipment (air
Climate FO-CL.02 conditioning units, etc.) must be regularly carried out, as well as periodic maintenance of
equipment, by a specialised company
FO-CLO3 The implementation and maintenance of green zones throughout the project should be
encouraged
FO-VC.01 Increase the storage capacity of water throughout the system in order to minimise potential
supply failure
Vulnerability to FO-VC.02 Devise a supplementary operation between the Chicapa system (existing) and the new supply
Climate Change ) system, utilising different water resources (River Chicapa and River Luachimo)
FO-VC.03 Implement an electric support generator at the catchment point, WTP and Distribution
Centres, for subsequent operation in the event of public electricity grid failure
Soil, Geology Ensure the existence of a waste management system for the correct flow and storage of such
and FO-SL.01 waste
Geomorphology
FO-US.02 Define access routes to be used within the scope of existing road usage, without affecting
new external areas or disturbing existing land commitments
Land Use and FO-US.03 Ensure that the layout of pipelines does not make current land use impractical, such as land
Occupancy ) used for agricultural or future housing purposes
FO-US.04 Adopt the proposed system design measures, i.e.; those defined for the construction phase
of possible future enlargement/expansion works in relation to the distribution network
Water FO-RH.01 A leak-monitoring network should be implemented
resources and FO-RH.02 The correct operation of all waste water treatment systems must be ensured
Hydrogeology '
FO-QA.01 Technical verification and mechanical maintenance should be ensured of all generator sets
allocated to the project
FO-QA.02 Ensure regular maintenance of all vehicles used on the project
Air Quality FO-QA.03 Ensure regular maintenance of all green areas within the project
FO-QA.04 Periodically check for the potential formation of odours during the drying and storage process
of treatment sludge
FO-QA.05 In the event of odours occurring, improvements to this process must then be implemented
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Table 4 — Mitigation and/or Compensation Measures— Operational Phase.

Type Code Measure

FO-AS.01 Ensure proper use and maintenance of possible encapsulation and noise minimisation
systems
sound FO-AS.02 Comply with ir.1cid.ent a.nd incremen.tal sound Ievels', in comparis.on to reference points :
Environment FO-AS.03 Carry out'p(?rlodlc review and maintenance of pieces of equipment that have associated
sound emissions
FO-AS.04 Carry out periodic review and maintenance of the entire light-vehicle and heavy-vehicle fleet
of vehicles used on the project
FO-RE.O1 Create a waste-storage area, suitably signposted for each unit
FO-RE.O02 Prioritise treatment/recovery solutions over land-based disposal or incineration solutions
Use clippers, appropriate plastics, absorbent blankets and retention basins/tubs whenever oil
FO-RE.O03 . . . . § L
is handled, afterwards sending these used materials to suitable final destinations
FO-RE.O4 Implement the differentiated separation of waste
Waste and FO-RE.O5 Proceed with the maintenance and continued state of good repair of waste disposal
Waste Water equipment
FO-RE.O6 Periodically check the correct operation of effluent collection and treatment systems
FO-RE.O7 Ensure proper quality control of all discharged effluents
As soon as a public effluent collection and treatment network becomes available with its own
FO-RE.08 WWTP, suitable connection of the project's own effluent network, to the public system, must
be ensured, therefore deactivating previously used septic tanks
FO-PA.01 All project structures must be subject to periodic external maintenance and repair work
Landscape FO-PA.02 The implementation and conservation of green zones throughout the project should be
encouraged
To minimize negative effects in relation to fauna, artificial lighting at the WTP and in other
FO-FB.01 - . L . ) ; ) -
facilities should be minimised and, as such, directed into the interior area of all facilities
FO-FB.02 — Equipment that is likely to generate high levels of noise must be properly encapsulated within
Biological and the interior of buildings
Environmental Any water resulting from the sludge-drying process or other processes associated with
Factors FO-FB.03 — | operation of the WTP, must not be returned to the river without prior treatment, needing to
retain values appropriate for common surface-water quality standards
FO-FB.OA — Sludge should not be deposited onto land classified as ecologically significant, located on
floodplains or in areas of high infiltration
Socio Economic FO-SE.O1 Whenever.it is necgssary tg contract serv.ices/.su;?plier.s, priori.ty should b.e given tq local
and/or regional service providers and suppliers, in line with possible normative regulations

There is no prospect of potential future deactivation of the water supply system, only its
further development, expansion and improvement. As such, no specific measures have been set

in place for this process, thus assuming they do not exist.

CHAPTER VI - ENVIRONMENTAL AND SOCIAL MANAGEMENT

This chapter identifies, in a general manner, guidelines that Environmental and Social
Management should comply with to ensure the correct implementation of proposed mitigation
and compensation measures and their subsequent upkeep.

During the Construction and Operation phases, the existence of a suitable Environmental and
Social Management System should be set in place, duly documented and planned by means of

various Management Plans, to be developed in line with international reference standards such
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as ISO 14001, plus international references pertaining to the IFC, World Bank, Equator Principles
and other international good practices.

The entire Environmental and Social Management System should be outlined in an
Environmental and Social Management Plan, integrated into or supplemented by other
Management Plans for specifically related topics.

In the event of the existence of activities completely different to the project construction and
operation phases, through the involvement of various entities and stakeholders, a number of
alternative Environmental and Social Management Plans (ESMP) should be implemented for
each one of the various phases.

Given the specific nature of certain topics, specific Management Plans should be developed
for each of them, which can be an integral part of the ESMP itself or function, in turn, as
supplementary autonomous volumes, although always in close coordination with the provisions
of the core ESMP.

Within these ESMPs, the following topics have been identified as capable of being specifically
addressed in the ESMP or in supplementary volumes:

e Construction Management Plan (CMP)

e Waste Management

e Training and Awareness

e Traffic Management

e Health, Safety and Community Protection Management
e Emergencies

e Employment and Labour Management

e Purchases, Local Contracting/Hiring and the Supply Chain
e Water and Effluent Management

o Resettlement and Replacement of Livelihoods

e Stakeholder Engagement Plan (SEP)

As part of Environmental, Social and Safety, Hygiene and Occupational Health Management
aspects of the project, the existence of various monitoring, verification, performance and other
relevant indicators must be ensured, including the development of periodic monitoring reports,

with included presentation of all the information so far collected.
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CHAPTER VII - MONITORING PROGRAMME

Parallel to implementation of minimisation measures proposed in the Environmental and
Social Impact Assessment (ESIA), it is expected that certain impacts identified and assessed in
the current analysis will continue to make sense during the entire operation of the project, with
it being necessary to monitor these impacts over time.

In relation to the above, it is suggested throughout the Environmental and Social Impact
Assessment to implement a Monitoring Plan during the construction and operation phases,
covering the following descriptors:

e The Ichthyofauna and Aquatic Habitat of River Luachimo
e Power Consumption

e Production of waste

e Air Quality

o Noise

e Surface-Water Resources

Data obtained during environmental monitoring of the project will be integrated into
Technical Reports and developed by consultant companies certified by the Ministry of the
Environment in accordance with guidelines from the National Institute of Environmental
Management (INGA) and the National Directorate for Prevention and Assessment of
Environmental Impacts (DNPAIA).

To this effect, the Terms of Reference for Monitoring Plans issued by the Ministry of the

Environment must be taken into consideration.
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CHAPTER VIII - GAPS IN KNOWLEDGE

The main gaps in knowledge identified during preparation of this study were linked to
limitations in the characterisation of references at local level, specifically the existence of
historical data from a specific set of descriptors such as water resources, noise pollution, air
quality, infrastructures, archaeological heritage, history and cultural parameters. The absence
of basic information and studies carried out by empowering authorities in relation to these
descriptors made it difficult to specifically assess certain matters at the project location, pointing
to a lack of relevant time series on which trends and possible deviations could be analysed in
more depth.

In parallel, there are few land-based studies and, above all, a lack of centralised information

based on data available to researchers and technicians, at both national and international level.
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CHAPTER IX - FINAL CONSIDERATIONS

The benefits obtained through implementation of the Saurimo Water Supply Project are
mainly connected at socio-economic regional levels, as a result of improving the availability of
drinking water at local population, commercial and regional industry levels, essential for the
development of these areas and counterbalancing any expected negative impacts.

In terms of the analysed environmental factors, it is believed that the identified
environmental impacts are not sufficient to make the project infeasible.

The defined minimisation measures will reduce the significance of most of the identified
impacts.

Solidification of the Monitoring Programme will ensure sufficient future guidelines for the
environmental monitoring plans of the descriptors that are considered most affected by the
construction and operation of the project.

Solidification of the project, embedded into the Environmental and Social Impact Assessment
procedure, ensures that activities and development programmes adopted by an enterprise of
this type, are based on sustainable measures, as well as ensuring minimum negative impacts on

the environment and all populations involved.
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