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EXECUTIVE SUMMARY 

 

Implementing projects, irrespective of their features and duration, is liable to introduce changes 

in the environment where they are implemented, causing impacts on different scales. 

Environmental  changes  exist  in  Nature,  and  the  repercussion  of  these  depends  on  the 

regenerative  capacity  of  the  environment where  they  are  implemented. However, when  this 

involves  anthropogenic  changes,  the  receptive  environments  do  not  always  present  this 

adaptive  capacity.  This  in  turn  creates  environmental  impacts  depending  heavily  on  the 

typology, duration, nature and surroundings. The correct assessment of environmental impacts, 

regarding biophysical and socio‐economic issues, is of paramount relevance. 

Questions related to environmental impacts ñ in particular to preventing and mitigating them ñ 

are dealt with by the Impact Assessment process, which strives to respond effectively to these 

aspects, with the aim of valuing the project in all of its dimension. This is in order to meet all of 

the  requirements  set  out  in  the  Environmental  Licence,  contributing  overall  to  reaching 

sustainable and integrated development in the various components.  

The coincides with  the construction of  the System 5 Luanda Drinking Water Supply project  to 

part  of  Luanda,  with  this  system  also  known  as  Quilonga  Grande.  This  project  integrates 

capturing water in the River Kwanza, pumping and transfer to the Water Treatment Plant (WTP), 

and transporting it through pipelines to 7 Distribution Centres, It furthermore includes a Water 

Treatment  Plant  of  the  Process  (WTP)  and  a  sludge  treatment  station.  The  aim  of  this 

Environment  Impact Study Report  is  to obtain an environmental  licence  that covers all of  the 

activities in the area being studied. 

The  company  promoting  the  project,  Empresa  Pública  de  Águas  de  Luanda,  EPAL  ñ  E.P., 

hereinafter named  the Tenderer,  contacted Ecovisão Angola  to  create  this  report, and below 

you will find the Registration of Ecovisão Angola at the Ministry of the Environment, granting it 

the authority to create this report. 
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Figure 1 � Certificate of Ecovisão's Registration, at the Ministry of the Environment 

 

Using a technical analysis of a project concerning the environment, it is intended to gauge the 

main  impacts caused by executing  the various phases  it comprises, giving  rise  to  this  report 

being  drawn  up  and  that  together  with  the  Non‐Technical  Summary  fulfil  the  provisions 

regarding  the  appraisal  of  the  environmental  project,  namely  the  Environment  Impact 

Assessment. 
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I. INTRODUCTION 

 

The  constant  change  on  a  global  level  of  the  planet's  balances  ñ  with  results  such  as  the 

depletion  of  the  ozone  layer,  the  increased  of  the  so‐called  "greenhouse  effect",  the  loss  of 

biodiversity, soil erosion, the exhaustion of natural resources and the change in the vision of the 

Earth as a  living being ñ has  increasingly been giving a planetary dimension  to environmental 

questions. The interrelationship between these environmental issues makes resolving them ever 

more  complex,  with  this  situation  already  having  been  reported  in  1972  at  the  Stockholm 

Conference, the First World Conference on Man and the Environment.  

The  experience  accumulated  in  recent  years  both  on  an  international  and  national  level  has 

produced  a  new  global  consciousness  regarding  the  environmental  implications  of  human 

development, translated by society's greater sense of responsibility as a whole, faced with the 

aforementioned implications. 

Society has started to organise itself, and to demand that more effective efforts become evident 

on the part of world leaders in order to change the scenario of bleak predictions that has been 

coming to  light. A new model of sustainable development  is also starting to become common, 

whereby  public  and  private  actions  and  policies  have  to  be  implemented,  along  with 

investments  in  scientific  and  technological  research  and  the  adoption  of  new  technological 

methods that take preserving the environment into account. 

In  this  sense,  in  environmental  terms  companies  have  in  recent  years  been  attempting  to 

comply with and  implement the procedures and terms required  in  legislation, from the outset 

taking on the creation of Environmental Impact Studies and Environmental Audits. This is a role 

relevant  for  establishing  sustainable  development  policies  that  aim  to  integrate  the  various 

components of management, with a view to sustainable development. 

The assessment of environmental  impact  is a preventive environmental management  system, 

and consists of the identification and prior, qualitative and quantitative analysis of the beneficial 

and harmful effects of a proposed activity. 
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The��Environmental��Impact��Study��Report��involves��a��document��of��a��technical��nature,��which��is��not��

only��informative��but��also��conclusive,��containing��a��synthesis��of��the��principles��issues��relating��to��

the��impacts��on��the��environment��where��the��project��is��being��implemented,��and��the��inherent��

recommendations��for��implementing��the��measures��for��minimising��negative��impacts,��and��for��

promoting��positive��impacts.��This��document��is��drawn��up��in��technical��language,��and��will��be��

appraised��by��the��competent��bodies��regarding��Environmental��Impact��Assessment.��

This��in��fact��involves��a��procedure��of��greater��relevance,��since��its��creation��(including��technical��and��

non�rtechnical��reports)��will��make��it��possible��to��obtain��relevant��elements��and��information��relating��

to��environmental��impacts��in��the��environment��in��which��the��project��is��included,��allowing��the��

reference��situation��of��the��relevant��environmental,��socio�reconomic��and��biophysical��descriptors��

to��be��characterised��in��order��to��evaluate��the��changes��caused��by��the��project��and��even��prevent��this��

developing��during��the��exploration��phase,��which��will��be��prolonged��over��time��and��will��have��a��

more��marked��duration��than��the��construction��phase.��

Its��principal��aim��is��to��analyse��and��assess��possible��significant��environmental,��social��and��economic��

impacts��resulting��either��directly��or��indirectly��from��the��project��–��whether��of��a��positive��or��

negative��nature��–��so��as��to��determine��the��measures��required��for��avoiding,��minimising��and��

compensating��the��negative��effects��generated,��and��even��to��boost��the��positive��ones.��More��

important��in��the��Environmental��Impact��Study��than��identifying��negative��impacts��is��determining��

the��mitigation��measures��for��reducing��their��significance,��when��these��are��negative,��so��that��these��

are��reduced��to��values��deemed��acceptable��and��in��line��with��the��execution��of��the��project.����

The��study��will��not��focus��solely��on��assessing��impacts��and��preventing��them,��and��it��must��define��

means��for��propagating��the��implementation��of��key��measures��that��aim��for��compliance��with��

current��legislation,��and��minimising��inconvenience��for��the��surrounding��population.����

The��Environmental��Impact��Study��is��an��essential��tool��regarding��decision��taking��in��relation��to��

implementing��this��project��and��defining��the��strategies��inherent��to��it.��The��present��report��thus��also��

includes��a��raft��of��measures��and��recommendations��proposed��for��reducing��the��effect��of��the��

impacts��of��a��negative��nature,��and��boosting��the��effect��of��positive��ones.��

This��report��was��created��based��on��field��work��conducted��in��the��area��of��the��project��by��a��multi�r

disciplinary��team,��with��a��view��to��gathering��information,��and��with��the��findings��being��collected��by��
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means��of��photography��verifying��the��observations��this��report��contains,��and��in��the��form��of��a��

paper��register.��

I.1��LEGAL��AND��NORMATIVE��FRAMEWORK��

I.1.1.��Angolan��legal��framework��

In��terms��of��Angolan��legislation,��the��first��law��that��focused��on��environmental��issues��was��the��

Framework��Law��on��the��Environment,��Law��no.��5/98,��which��defines��that��in��order��to��maintain��

propitious��environment��guaranteeing��the��population's��quality��of��life,��the��least��environmental��

impact��of��the��actions��required��for��developing��the��country��is��necessary.��This��is��by��means��

correctly��organising��the��territory��and��the��application��of��suitable��techniques��and��technologies.����

In��accordance��with��article��15,��the��implementation��of��infrastructures��in��national��space��that��–��due��

to��their��dimension,��nature��or��location��–��cause��significant��negative��impact��on��the��natural��or��social��

environment,��is��conditioned��to��an��Environmental��and��Social��Assessment��process��in��which��its��

social,��environmental��and��economic��viability��are��determined,��as��well��as��the��methods��for��

neutralising��or��minimising��their��effects.��

Pursuant��to��the��provisions��of��no.��1��of��Article��4��of��the��Decree��on��Environmental��Impact��(Decree��

no.��51/04��of��23��June):��

"The��licensing��of��agricultural,��forestry,��industrial,��commercial,��housing,��tourist��processes,��or��

those��involving��infrastructure,��which��–��by��their��nature,��dimension��or��location��–��have��implications��

for��the��balance��and��environmental��and��social��harmony,��are��subject��to��a��prior��process��of��

Environmental��Impact��Assessment��that��entails��the��creation��of��an��Environmental��Impact��Study��

(EIS)��to��be��submitted��for��approval��to��the��government��body��responsible��for��the��environment".��

In��accordance��with��the��provisions��in��point��6.��Infrastructure��projects,��paragraph��g)��urban��

development��projects��of��the��Appendix��of��the��aforementioned��Decree,��lack��Environmental��

Impact��Assessment��as��is��the��case��with��the��Luanda��Drinking��Water��Supply,��System��5��–��Quilonga��

Grande.��

The��Environmental��Impact��Study��is��to��focus��on��various��phases��of��the��project:��construction,��

exploration��and��situation��in��the��absence��of��the��project.��The��closing��phase��of��the��exploration��has��

not��been��no��considered,��due��to��the��time�rrelated��supply.��The��environmental��impact��study��
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deriving��from��the��various��phases��of��the��project��will��make��it��possible��to��gauge��the��strong��and��

weak�� points�� regarding�� the�� execution�� of�� the�� project,�� with�� particular�� relevance�� in�� the��

environmental��descriptors��Water��Resources,��Ecological��Factors,��Socio�rEconomics��and��Waste,��the��

allocation��of��which��by��the��project��presents��greater��impact.��

The��phase��exploring��the��Supply��System��will��be��extended��further��in��terms��of��time,��with��the��

impacts��deriving��from��the��activity��being��sized��starting��from��when��the��exploration��commences.��

The��construction��phase��is��defined��in��time��as��descriptive,��in��the��chapter��Description��of��the��

Project.��

The��Environmental��Impact��Assessment��process,��and��in��particular��the��documents��that��make��up��

the��Non�rTechnical��Summary,��will��be��duly��appraised��either��by��the��government��body��formally��

designated��for��that��purpose,��or��the��National��Directorate��for��the��Prevention��and��Assessment��of��

Environmental��Impact��(DNPAIA)��of��the��Ministry��of��the��Environment.��

Public�� participation�� and�� consultation�� with�� interested�� parties�� is�� an�� integral�� part�� of�� the��

Environmental�� Impact�� Study�� (EIS).�� This�� point�� assumes�� particular�� importance�� in�� the��

Environmental��Impact��Assessment��institutional��procedure,��as��defined��in��Article��10,��Public��

Consultations,��of��Decree��51/04.� � � �The��aim��in��this��phase��is��to��listen��to��the��different��parties��

involved�� in�� the��project,��not��neglecting�� the�� interested��parties,�� thus��providing�� them�� the��

opportunity��to��contribute��to��formulating��broader��decisions.��These��include��actions��that��relating��

to��them,��promoting��dialogue��and��consensus��in��performing��the��administrative��role��associated��

with��the��Environmental��Impact��Assessment,��and��consequently��Environmental��Licensing��of��the��

Supply��System.��

In��the��process��of��creating��this��ESIS,��the��following��legal��acts��and��regulations��in��force��were��take��

into��consideration,��insofar��as��these��apply��to��the��activities��of��the��project:��

• �� Basic��Law��on��the��Environment��(Law��no.��5/98);��

• �� Rules��and��Procedures��for��Environmental��Impact��Assessment��(EIA)��(Decree��no.��51/04��of��

23��June��2004);����

• �� Environmental��Licensing��(Decree��no.��59/2007,��of��13��July);����

• �� Terms��of��Reference��for��Creating��Environmental��Impacts��Studies��(Executive��Decree��no.��

92/12,��of��01/03/2012).��
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• �� Approves��the��regulation��of��Public��Consultations��for��Projects��Subject��to��Environmental��

Impact��Assessment��(Executive��Decree��no.��87/12,��of��24��February��2012);��

• �� Fees��to��be��paid��for��the��Environmental��License��(Joint��Executive��Decree��no.��130/09,��of��26��

November��(Substitutes��the��Table��attached��to��the��Joint��Executive��Decree��no.��96/09,��of��6��

October);��

• �� National��Environmental��Management��Programme��(PNGA);��

• �� Environmental��Audits��(Decree��no.��1/10��(13/01/2010))����

• �� Regulation��on��the��Responsibility��for��Environmental��Damage��(Presidential��Decree��no.��

194/11��(07/07/2011))��

• �� Regulation��for��the��Prevention��and��Monitoring��of��Pollution��in��National��Waters��

(Presidential��Decree��no.��141/12,��of��7��July��2011)��

• �� Biological��Law��on��Water��Resources��(Law��no.��6�rA/04��of��8��October);��

• �� Regulation��on��the��General��Usage��of��Water��Resources��(Presidential��Decree��82/14,��of��21��

April);��

• �� Water��Law��(Law��no.��6.02);��

• �� Water��Quality��(Presidential��Decree��26/11,��of��6��October);��

• �� Soil��Law��(Law��no.��9/04��of��9��November);��

• �� Law��on��Territorial��Planning��and��Town��Planning��(Law��3.04��of��25��June);��

• �� General��Regulation��on��Territorial,��Urban��and��Rural��Plans��(REPTUR)��(Decree��2/06,��of��23��

January);��

• �� Regulation��on��managing��Waste��(Presidential��Decree��190.12,��of��24��August);��

• �� Strategic��Plan��for��Managing��Urban��Waste��–��PESGRU��(Presidential��Decree��196/12,��of��30��

August);��

• �� Legal��Framework��for��Managing��Construction��and��Demolition��Waste��(Executive��Decree��

17/13,��of��22��January);��

• �� Guidelines��for��Creating��Provincial��Plans��for��Managing��Urban��Waste��(Executive��Decree��

234/13,��of��18��July).��

��

I.1.2.��International��requirements��and��project��review��in��accordance��with��them��

Because��the��project��has��lending��and��insurance��requirements��from��sources��outside��of��Angola,��

and��in��particular��insurance��through��the��Multilateral��Investment��Guarantee��Agency��(MIGA),��an��
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Environmental��and��Social��Assessment��(ESIS)��conforming��to��international��(World��Bank,��WB)��

standards��is��additionally��required.��The��contract��for��undertaking��the��ESIS��was��awarded��to��Artelia��

and��the��study��was��conducted��between��July��and��October��2014.��

For��this��WB�rcompliant��ESIS,��the��social��and��socio�reconomic��impacts��of��the��Quilonga��Project��are��

assessed��according��to��the��criteria��of��the��environmental��and��social��safeguard��standards��of��the��

World��Bank��and�� the�� relevant�� IFC��Environmental��and��Social��Performance��Standards��and��

Guidelines.� � � �This��ESIS��is��also��compliant��with��the��Multilateral��Investment��Guarantee��Agency��

(MIGA)��Environmental��and��Social��Due��Diligence��Process.��

I.1.2.1.��World��Bank��Equator��Principles��

The��World��Bank��Equator��Principles��(EP)��provide��guidance��to��financial��institutions��for��managing��

environmental��and��social��risk��in��project��financing.��The��principles��are��voluntary��but��are��legally��

binding��once��a��financial��institution��joins��(and��are��then��known��as��an��Equator��Principles��Financial��

Institution��(EPFI).��The��Equator��Principles��(III)��were��updated��in��June��2013,��reinforcing��the��ten��

guiding��principles,��which��are��as��follows:��

�x�� Principle��1:��Review��and��Categorisation��

When��a��Project��is��proposed��for��financing,��it��is��the��role��of��the��Equator��Principles��Financial��

Institution��(EPFI)��to��categorise��it��based��on��the��magnitude��of��its��potential��environmental��and��

social��risks��and��impacts.��Using��categorisation,��the��EPFI’s��environmental��and��social��due��diligence��

is��commensurate��with��the��nature,��scale��and��stage��of��the��Project,��and��with��the��level��of��

environmental��and��social��risks��and��impacts.����

The��categories��are:��

Category��A��–��Projects��with��potential��significant��adverse��environmental��and��social��risks��and/or��

impacts��that��are��diverse,��irreversible��or��unprecedented;��

Category��B��–��Projects��with��potential��limited��adverse��environmental��and��social��risks��and/or��

impacts��that��are��few��in��number,��generally��site�rspecific,��largely��reversible��and��readily��addressed��

through��mitigation��measures;��and��

Category��C��–��Projects��with��minimal��or��no��adverse��environmental��and��social��risks��and/or��impacts.��
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This��Project��would��be��characterized��as��Category��B.� � � �Potable��water��abstraction��and��distribution��

from��the��Kwanza��River��exist��already,��and��this��type��of��project��is��well��known��in��Angola.��The��new��

infrastructure��required��is��site�rspecific��and��readily��addressed��through��mitigation��measures.����

However,�� it�� is�� the�� responsibility�� of�� the�� EPFI�� to�� determine�� categorisiation,�� and�� our��

characterization��does��not��limit��nor��necessarily��affect,��EPFI��categorisiation.����

�x�� Principle��2:��Environmental��and��Social��Assessment��

For��all��Category��A��and��Category��B��Projects,��the��EPFI��will��require��the��client��to��conduct��an��

Assessment��process��to��address,��to��the��EPFI’s��satisfaction,��the��relevant��environmental��and��social��

risks��and��impacts��of��the��proposed��Project.��

It��is��considered��that��this��ESIS��Report��adequately��assesses��the��relevant��environmental��and��social��

risks��and��impacts��of��the��proposed��Project.��

The��Assessment��Documentation��presented��proposes��measures��to��minimise,��mitigate,��and��offset��

adverse��impacts��in��a��manner��relevant��and��appropriate��to��the��nature��and��scale��of��the��proposed��

Project,��presented��as��a��formal��Environmental��and��Social��Impact��Assessment��(ESIS).����

For��this��Project,��combined��Scope��1��and��Scope��2��Emissions��are��expected��to��be��less��than��100,000��

tonnes��of��CO2��equivalent��annually��(see��GHG��Study,��Appendix��1).����

�x�� Principle��3:��Applicable��Environmental��and��Social��Standards��

The��Assessment��process��should��address��compliance��with��relevant��host��country��laws,��regulations��

and��permits�� that��pertain�� to��environmental��and��social�� issues.�� It�� is��considered�� that�� this��

Assessment��process��is��compliant��with��relevant��host��country��laws,��regulations��and��permits��that��

pertain��to��environmental��and��social��issues.��

For��Projects��located��in��Non�rDesignated��Countries��such��as��Angola,��the��EPFI��will��also��require��that��

the�� Assessment�� process�� evaluates�� compliance�� with�� IFC�� Performance�� Standards�� on��

Environmental��and��Social��Sustainability��and��the��World��Bank��Group��Environmental,��Health��and��

Safety��Guidelines.��This��process��has��been��conducted��and��is��reported��in��the��Section��I.1.2.2��below.����

�x�� Principle��4:��Environmental��and��Social��Management��System��and��Equator��Principles����

For��all��Category��A��and��Category��B��Projects,��the��EPFI��will��require��the��client��to��develop��or��maintain��

an�� Environmental�� and�� Social�� Management�� System�� (ESMS).�� In�� this�� Report�� there�� is�� a��
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recommended��approach��for��establishing��a��Project�rwide��Environmental��and��Social��Management��

System��(ESMS)��to��cover��the��Operational��Phase��of��the��Quilonga��Grande��Project��(Section��VIII).������

Additionally��the��EPFI��will��require��an��Environmental��and��Social��Management��Plan��(ESMP)��to��be��

prepared��by��the��client��to��address��issues��raised��in��the��Assessment��process��and��incorporate��

actions��required��to��comply��with��the��applicable��standards.��An��ESMP��has��been��prepared��for��this��

Project,��and��is��appended��to��this��Report��(Section��VII).����

�x�� Principle��5:��Stakeholder��Engagement��

For��all��Category��A��and��Category��B��Projects,��the��EPFI��will��require��the��client��to��demonstrate��

effective��Stakeholder��Engagement��as��an��ongoing��process�� in��a��structured��and��culturally��

appropriate��manner��with��Affected��Communities.����

It��is��considered��that��a��stakeholder��engagement��with��communities��potentially��affected��by��the��

Project��has��been��appropriately��undertaken��and��is��reported��in��the��ESIS.��This��has��been��conducted��

in��a��manner��culturally��and��legally��appropriate��with��respect��to��Angolan��standards.������

For��Projects��with��potentially��significant��adverse��impacts��on��Affected��Communities,��the��client��will��

conduct��an��Informed��Consultation��and��Participation��process.����

Identification��of��Affected��Communities��and��an��assessment��of��impact��on��them��by��the��Project��has��

been��undertaken��(see��Section��III.11.5).��Conditional��on��detailed��design��elements��of��the��Project��

(including��the��exact��location��of��pipeline��route,��and��detailed��construction��requirements��for��the��

WTW��and��abstraction��plant��including��access��roads)��Affected��Communities��are��not��likely��to��suffer��

significant��adverse��impacts,��if��recommended��mitigations��are��followed.��Nevertheless,��it��is��

proposed,��and��as��required��by��the��Angolan��process,��that��a��Public��Consultation��will��be��conducted��

by��the��Angolan��Ministry��of��Environment��on��submission��of��this��ESIS��Report.����

This��ESIS��Report��has��also��considered��vulnerable��segments��of��project�raffected��communities,��

gender��issues,��and��indigenous��peoples.��

�x�� Principle��6:��Grievance��Mechanism��

For��all��Category��A��and,��as��appropriate,��Category��B��Projects,��the��EPFI��will��require��the��client,��as��

part��of��the��ESMS,��to��establish��a��grievance��mechanism��designed��to��receive��and��facilitate��

resolution�� of�� concerns�� and�� grievances�� about�� the�� Project’s�� environmental�� and�� social��

performance.����
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It��is��been��included��in��the��draft��ESMS��presented��in��Section��VIII��the��recommendation��to��establish��a��

grievance��mechanism.������

�x�� Principle��7:��Independent��Review��

Not��relevant��to��this��Report.��

�x�� Principle��8:��Covenants��

Not��relevant��to��this��Report.��

�x�� Principle��9:��Independent��Monitoring��and��Reporting��

To��assess��Project��compliance��with��the��Equator��Principles��and��ensure��ongoing��monitoring��and��

reporting��after��Financial��Close��and��over��the��life��of��the��loan,��the��EPFI��will,��for��all��Category��A��and,��

as��appropriate,��Category��B��Projects,��require��the��appointment��of��an��Independent��Environmental��

and��Social��Consultant,��or��require��that��the��client��retain��qualified��and��experienced��external��

experts��to��verify��its��monitoring��information��which��would��be��shared��with��the��EPFI.��

A��recommended��Monitoring��Plan��is��included��in��this��ESIS��Report,��which��should��form��part��of��the��

recommended��ESMS.��Verification��of��monitoring��should��be��undertaken��by��the��EPFI��or��by��EPAL�rEP��

using��qualified��and��experienced��external��experts.��

�x�� Principle��10:��Reporting��and��Transparency��

For��all��Category��A��and,��as��appropriate,��Category��B��Projects:����

�9�� • ��The��client��will��ensure��that,��at��a��minimum,��a��summary��of��the��ESIS��is��accessible��

and��available��online.����

�9�� • ��The��client��will��publicly��report��GHG��emission��levels��(combined��Scope��1��and��

Scope��2��Emissions)��during��the��operational��phase��for��Projects��emitting��over��

100,000��tonnes��of��CO2��equivalent��annually.����

It�� is�� recommended�� that�� a�� summary�� of�� the�� ESIS�� is�� reported�� online.� � � �There�� are�� also����

recommendations��for��GHG��reporting��(Appendix��1).����

�x�� Summary����

The��relevant��World��Bank��Equator��Principles��have��been��adequately��addressed��bythis��Reportand��

the��recommendations��for��ESMP��and��ESMS��are��implemented.����

��
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I.1.2.2.��IFC��Performance��Standards��

The��eight��IFC��Performance��Standards��on��Environmental��and��Social��Sustainability��were��last��

updated��in��January��2012.����

�x�� Performance��Standard��1:��Assessment��and��Management��of��Environmental��and��Social��

Risks��and��Impacts��

Objectives����

�9�� To��identify��and��evaluate��environmental��and��social��risks��and��impacts��of��the��

project.����

�9�� To��adopt��a��mitigation��hierarchy��to��anticipate��and��avoid,��or��where��avoidance��is��

not��possible,��minimize��and,��where��residual��impacts��remain,��compensate/offset��

for��risks��and��impacts��to��workers,��Affected��Communities,��and��the��environment.����

�9�� To��promote��improved��environmental��and��social��performance��of��clients��through��

the��effective��use��of��management��systems.����

�9�� To�� ensure�� that�� grievances�� from�� Affected�� Communities�� and�� external��

communications�� from��other��stakeholders��are�� responded�� to��and��managed��

appropriately.����

�9�� To��promote��and��provide��means�� for��adequate��engagement��with��Affected��

Communities.��

Summary��of��Project��Conformance��

�9�� It�� is�� considered�� that�� this�� ESIS�� Report�� adequately�� assesses�� the�� relevant��

environmental��and��social��risks��and��impacts��of��the��proposed��Project.��

�9�� A��mitigation��hierarchy,��in��respect��of��workers,��Affected��Communities,��and��the��

environment��has��been��provided.����

�9�� In��this��Report��there��is��a��recommended��approach��for��establishing��a��Project�rwide��

Environmental��and��Social��Management��System��(ESMS)��to��cover��the��Operational��

Phase��of��the��Quilonga��Grande��Project��(Section��VIII).������

�9�� It�� is�� been�� included�� in�� the�� draft�� ESMS�� presented�� in�� Section�� VIII,�� the��

recommendation��to��establish��a��grievance��mechanism.������

�9�� It��is��considered��that��stakeholder��engagement��with��communities��potentially��

affected��by��the��Project��has��been��appropriately��undertaken.��This��has��been��

conducted��in��a��manner��culturally��and��legally��appropriate��with��respect��to��
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Angolan��standards.��Conditional��on��detailed��design��elements��of��the��Project��

(including�� the��exact�� location��of��pipeline�� route,��and��detailed��construction��

requirements�� for�� the��WTW��and��abstraction��plant�� including��access��roads)��

Affected��Communities��are��not��likely��to��suffer��significant��adverse��impacts,��if��

recommended��mitigations��proposed��are��followed.����Nevertheless,��it��is��proposed,��

and��as��required��by��the��Angolan��planning��process,��that��a��Public��Consultation��will��

be��conducted��by��the��Angolan��Ministry��of��Environment��on��submission��of��this��ESIS��

Report.� � � �It��is��also��recommended��that��throughout��the��project��cycle,��EPAL�rEP��

communicates��iteratively��with��local��communities,��on��issues��of��environmental��

and��social��concern.��

�x�� Performance��Standard��2:��Labor��and��Working��Conditions��

Objectives����

�9�� To��promote��the��fair��treatment,��non�rdiscrimination,��and��equal��opportunity��of��

workers.��

�9�� To��establish,��maintain,��and��improve��the��worker�rmanagement��relationship.��

�9�� To��promote��compliance��with��national��employment��and��labor��laws.��

�9�� To��protect��workers,��including��vulnerable��categories��of��workers��such��as��children,��

migrant��workers,��workers��engaged��by��third��parties,��and��workers��in��the��client’s��

supply��chain.��

�9�� To��promote��safe��and��healthy��working��conditions,��and��the��health��of��workers.��

�9�� To��avoid��the��use��of��forced��labor.��

Summary��of��Project��Conformance��

The��Social��Assessment��has��assessed��PS2��conformance.����It��is��confirmed��that��the��Quilonga��Project��

would��meet��PS2��objectives��for��workers��employed��during��Construction��and��Operation��of��the��

facility,��in��line��with��Angolan��standards��for��public��sector��employees.������

It��is��recommended��that��in��the��ESMS,��labour��and��working��conditions��are��included,��and��objectives��

be��subject��to��monitoring��and��review.��

�x�� Performance��Standard��3:��Resource��Efficiency��and��Pollution��Prevention��

Objectives����
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�9�� To��avoid��or��minimize��adverse��impacts��on��human��health��and��the��environment��by��

avoiding��or��minimizing��pollution��from��project��activities.��

�9�� To��promote��more��sustainable��use��of��resources,��including��energy��and��water.��

�9�� To��reduce��project�rrelated��GHG��emissions��

Summary��of��Project��Conformance��

The��most��significant��Project��issues��relating��to��PS3��emanating��from��the��current��ESIS��process��are:��

�9�� Ensuring�� water�� use�� efficiency�� through�� the�� abstraction,�� treatment�� and��

distribution��infrastructure;��

�9�� Determining��energy��use��requirements��project��for��the��project��and��associated��

GHG��emissions;��and��

�9�� Protecting��the��Kwanza��River��and��ground/groundwater��from��pollution��during��

Construction��and��Operational��phases.������

��
With��respect��to��water��use��efficiency,��and��referring��to��the��Section��on��Water��Resources��and��

Hydrology,�� it�� is��clear��that��the��Project��will��utilise��the��most��modern��and��efficient��water��

abstraction,��treatment��and��distribution��infrastructure.� � � �Issues��of��water��use��efficiency��are��

addressed��in��this��ESIS,��and��are��also��compared��to��the��Industry��Sector��Guideline��‘Water��and��

Sanitation’��(IFC,��2007)��in��the��following��Section.��Recommendations��are��made��for��monitoring��

water��usage��efficiency��in��the��ESMS��framework.������

With��respect��to��energy��use��requirements,��and��referring��to��the��Energy��and��GHG��emissions��

Appendix��1,��estimated��carbon��dioxide��equivalent��(CO2e)��emissions��for��the��consumption��of��

electricity��were��calculated��on��the��assumption��of��a��total��treated��flow��of��518,000��m3��per��day,��via��

the��operation��of��two��lines��of��3��m3/s.� � � �Emissions��were��assessed��to��be��approximately��62,266��

tones��CO2e��per��year,��with��more��than��99%��resulting��from��electricity��consumption.��This��suggests��

the��project��is��likely��to��exceed��the��EP��threshold��of��25,000��tonnes��CO2e,��for��which��companies��are��

encouraged�� to�� report�� annually�� on�� emissions,�� and�� for�� which�� the�� International�� Finance��

Corporation��(IFC)��standards��require��reporting.��Therefore��recommendations��are��made��for��

reporting��and��monitoring��energy��use/GHG��Emissions��for��the��Project.������

With��respect��to��pollution��prevention,��pollution��problems��could��result��from��the��use��of��hazardous��

chemicals��during��both��Construction��and��Operation;��pollution��of��the��Kwanza��River��during��
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Construction�� phase;�� ground/ground�� water�� and�� air�� pollution�� during�� pipeline�� trenching��

Construction��Phase;��and��pollution��of��surface��or��ground��water��during��the��Operational��Phase.����

Measures�� for�� avoiding�� and�� dealing�� with�� pollution�� incidents�� are�� recommended�� at�� the��

Construction��phase��through��the��ESMP��and��Operation��Phase��in��the��ESMS��documents��in��Sections��

VII��and��VIII.����

�x�� Performance��Standard��4:��Community��Health,��Safety,��and��Security��

Objectives����

�9�� To��anticipate��and��avoid��adverse��impacts��on��the��health��and��safety��of��the��

Affected��Community��during��the��project��life��from��both��routine��and��non�rroutine��

circumstances.��

�9�� To��ensure��that��the��safeguarding��of��personnel��and��property��is��carried��out��in��

accordance��with��relevant��human��rights��principles��and��in��a��manner��that��avoids��or��

minimizes��risks��to��the��Affected��Communities.��

Summary��of��Project��Conformance��

The��Social��Assessment��has��assessed��PS4��conformance.� � � �It��can��be��confirmed��that��the��Quilonga��

Project�� would�� meet�� PS4�� objectives�� for�� anticipating�� and�� avoiding�� adverse�� impacts�� and��

safeguarding��communities.������

However,��it��needs��to��be��confirmed��as��to��the��exact��locations��of��distribution��pipeline��and��main��

infrastructure;��it��is��recommended��in��the��ESMP,��that��the��location��of��communities��are��avoided��

and��protected;����For��example,��it��is��understood��that��the��community��at��Bairo��Augusto��near��to��the��

site��of��the��Water��Abstraction��plant��will��not��be��negatively��affected��with��respect��to��Community��

Health,��Safety,��and��Security,��but��this��needs��to��be��confirmed��and��monitored��during��Construction��

and��Operationsal��Phases��through��the��ESMP��and��ESMS.������

�x�� Performance��Standard��5:��Land��Acquisition��and��Involuntary��Resettlement��

Objectives����

�9�� To��avoid,��and��when��avoidance��is��not��possible,��minimize��displacement��by��

exploring��alternative��project��designs.��

�9�� To��avoid��forced��eviction.��
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�9�� To��anticipate��and��avoid,��or��where��avoidance��is��not��possible,��minimize��adverse��

social��and��economic��impacts��from��land��acquisition��or��restrictions��on��land��use��by��

(i)��providing��compensation��for��loss��of��assets��at��replacement��cost4��and��(ii)��

ensuring�� that�� resettlement�� activities�� are�� implemented�� with�� appropriate��

disclosure��of��information,��consultation,��and��the��informed��participation��of��those��

affected.��

�9�� To��improve,��or��restore,��the��livelihoods��and��standards��of��living��of��displaced��

persons.��

�9�� To��improve��living��conditions��among��physically��displaced��persons��through��the��

provision��of��adequate��housing��with��security��of��tenure��at��resettlement��sites��

Summary��of��Project��Conformance��

The��Social��Assessment��has��assessed��PS5��conformance.� � � �It��can��be��confirmed��that��the��Quilonga��

Project�� would�� meet�� PS5�� objectives�� for�� anticipating�� and�� avoiding�� adverse�� impacts�� and��

safeguarding��communities.��

It��is��understood��is��that��there��will��be��no��forced��evictions��and��no��physically��displaced��persons��as��a��

result��of��the��Project.� � � �Therefore,��no��need��to��produce��a��Resettlement��Action��Plan��(RAP)��is��

triggered.��

In��respect��of��Land��Acquisition��it��needs��to��be��confirmed��as��to��the��exact��locations��of��distribution��

pipeline��and��main��infrastructure;��in��addition��to��ensuring��that��Communities��are��not��subject��to��

displacement��there��is��a��need��to��establish��if��there��will��be��‘economic��displacement’��due��to��loss��of��

agriculture,��fisheries,��or��other��economic��activity��that��would��be��displaced��by��the��Project.��Our��

understanding��is��that��there��is��no��mechanism��for��compensation��payments��in��relation��to��

development��projects��in��Angola,��but��there��may��be��other��land/fishing��areas��that��could��informally��

be��used��in��compensation��for��any��subsistence��areas��affected��by��the��project.����This��item��is��included��

in��the��recommended��ESMP.������

�x�� Performance��Standard��6:��Biodiversity��Conservation��and��Sustainable��Management��of��

Living��Natural��Resources����

Objectives����

�9�� To��protect��and��conserve��biodiversity.��

�9�� To��maintain��the��benefits��from��ecosystem��services.��
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�9�� To��promote��the��sustainable��management��of��living��natural��resources��through��the��

adoption��of��practices��that��integrate��conservation��needs��and��development��

priorities.��

Summary��of��Project��Conformance��

The��ESIS��Report��has��assessed��PS6��conformance.����It��can��be��confirmed��that��the��Quilonga��Project��

would��meet��PS6��objectives��for��conserving��biodiversity,��maintaining��the��benefits��from��ecosystem��

services,��and��integrate��conservation��needs��and��development��priorities.����

The��nearest��‘Critical��Habitats’;��the��Mussolo��IBA��(located��approximately��30km��west��of��the��final��

section��of��the��Project)��and��National��Park��of��Quiçama��(northern��boundary��located��8km��south��of��

the��southernmost��section��of��the��Project,��over��the��Kwanza��River;��would��be��effectively��unaffected��

by��the��Project.����

The��main��recommended��conservation��priorities��for��the��project��are:��

�9�� Maintaining��ecological��function��and��biodiversity��of��the��Kwanza��River��during��

both��Construction��and��Operational��Phases;����

�9�� Minimising��Construction��impact��on��the��riparian��areas��of��the��north��bank��of��the��

Kwanza��at��the��site��of��the��Abstraction��Plant,��and��in��particular��retaining��mature��

baobab��trees��cultural��as��well��as��biodiversity��heritage��(see��also��PS8);����

�9�� Minimising��distribution��pipeline��Construction�� Impacts��by��avoiding��sites��of��

biodiversity��value;��

�9�� Compensation��loss��of��flora��and��fauna��due��to��site��clearance��by��appropriate��

natural��landscaping;��

�9�� Encouraging��local��conservation��initiatives��in��the��Kwanza��River.��

�x�� Performance��Standard��7:��Indigenous��Peoples����

Objectives����

�9�� To��ensure��that��the��development��process��fosters��full��respect��for��the��human��

rights,��dignity,��aspirations,��culture,��and��natural��resource�rbased��livelihoods��of��

Indigenous��Peoples.��

�9�� To��anticipate��and��avoid��adverse�� impacts�� of�� projects�� on�� communities�� of��

Indigenous��Peoples,��or��when��avoidance��is��not��possible,��to��minimize��and/or��

compensate��for��such��impacts.��
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�9�� To��promote��sustainable��development��benefits��and��opportunities��for��Indigenous��

Peoples��in��a��culturally��appropriate��manner.��

�9�� To�� establish�� and�� maintain�� an�� ongoing�� relationship�� based�� on�� Informed��

Consultation��and��Participation��(ICP)��with��the��Indigenous��Peoples��affected��by��a��

project��throughout��the��project’s��life�rcycle.��

�9�� To��ensure�� the��Free,��Prior,��and�� Informed��Consent�� (FPIC)��of�� the��Affected��

Communities��of��Indigenous��Peoples��when��the��circumstances��described��in��this��

Performance��Standard��are��present.��

�9�� To��respect��and��preserve��the��culture,��knowledge,��and��practices��of��Indigenous��

Peoples��

Summary��of��Project��Conformance��

The��Section��III.11.5��has��assessed��PS7��conformance.��It��can��be��confirmed��the��Quilonga��Project��

would��meet��PS7��objectives,��since��there��are��no��Project��Impacts��which��affect��Indigenous��Peoples��

of��Angola.����

�x�� Performance��Standard��8:��Cultural��Heritage��

Objectives����

�9�� To��protect��cultural��heritage��from��the��adverse��impacts��of��project��activities��and��

support��its��preservation.��

�9�� To��promote��the��equitable��sharing��of��benefits��from��the��use��of��cultural��heritage��

Summary��of��Project��Conformance��

The��Section��III.12��has��assessed��PS8��conformance.� � � �It��can��be��confirmed��the��Quilonga��Project��

would��meet��PS8��objectives,��assuming��recommendations��are��implemented.��

The��main��recommended��conservation��priorities��for��the��project��are:��

�9�� In��the��ESMP,��it��is��recommended��that��there��would��be��a��‘Chance��Find’��instruction��

and��training��procedure��if��artefacts��are��discovered��during��Construction��Phase.��

�9�� Identify��at��the��main��sites��for��infrastructure��construction��any��sites��or��objects��of��

cultural��importance��and��ensure��their��retention.� � � �For��example,��there��is��a��

culturally��important��baobab��tree��near��the��lagoon��adjacent��to��the��site��for��the��

Water��Abstraction��Plant.��
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�x�� Summary��

The��relevant��IFC��Performance��Standards��have��been��adequately��addressed��by��the��ESIS,��provided��

that��the��recommendations��for��ESMP��and��ESMS��are��implemented.��

�x�� IFC��Water��and��Sanitation��Industry��Sector��Guidelines��

The��Project��has��been��reviewed��in��respect��of��the��supporting��Industry��Sector��Guidelines;��the��one��

applied��here��is��‘Water��and��Sanitation’��(IFC,��2007).������

The��following��table��sets��out��the��Project’s��compliance��in��relation��to��this��document.����

Guideline�� Project��Component��

Water��Withdrawal��

Recommended��measures��to��prevent,��minimize,��and��
control�� environmental�� impacts�� associated�� with��
water��withdrawal��and�� to��protect��water��quality��
including:��

��

�z�� Evaluate��potential��adverse��effects��of��surface��
water�� withdrawal�� on�� the�� downstream��
withdrawal��on��the��downstream��ecosystems��
and�� use�� appropriate�� environmental�� flow��
assessment�� to�� determine�� acceptable��
withdrawal��rates.��

Included��in��ESMP��

�z�� Design��structures�� related�� to��surface��water��
withdrawal,��including��dams��and��water��intake��
structures,��to��minimize��impacts��on��aquatic��
life.��For��example:��

��

�z�� Limit��maximum��through�rscreen��design��intake��
velocity�� to�� limit�� entrainment�� of�� aquatic��
organisms.��

Included��in��ESMP��

�z�� Avoid��construction��of��water��intake��structures��
in�� sensitive�� ecosystems.�� If�� there�� are��
threatened,��endangered,��or��other��protected��
species��within��the��hydraulic��zone��of��influence��
of��the��surface��water��intake,��ensure��reduction��
of��impingement��and��entrainment��of��fish��and��
shellfish��by��the��installation��of��technologies��
such��as��barrier��nets��(seasonal��or��year�rround),��
screens,��and��aquatic��filter��barrier��systems��

The�� intake�� site�� for�� the�� Kwanza�� River�� is�� not��
considered��an��especially��sensitive��ecosystem,��but��
protection��measures��will��be��taken��including��the��
installation��of��nets/filters��to��prevent��ingress��into��
the��intake��pipes.��Included��in��ESMP��

Water��System��Leaks��and��Loss��of��Pressure��

Water��system��leaks��can��reduce��the��pressure��of��the��
water�� system�� compromising�� its�� integrity�� and��
ability�� to�� protect�� water�� quality�� (by�� allowing��
contaminated��water��to��leak��into��the��system)��and��
increasing�� the�� demands�� on�� the�� source�� water��

Elements��included��in��EMSP��

�z�� Pipeline��and��Distribution��System��constructed��
to��best����industry��practice��standards;��

�z�� Regular�� inspection�� and�� maintenance��
programme;��
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Guideline�� Project��Component��

supply,��the��quantity��of��chemicals,��and��the��amount��
of��power��used��for��pumping��and��treatment.��Leaks��
in�� the�� distribution�� system�� can�� result�� from��
improper��installation��or��maintenance,��inadequate��
corrosion�� protection,�� settlement,�� stress�� from��
traffic��and��vibrations,��frost��loads,��overloading,��and��
other��factors.��Recommended��measures��to��prevent��
and�� minimize�� water�� losses�� from�� the�� water��
distribution��system��include:��

�z�� Ensure�� construction�� meets�� applicable��
standards��and��industry��practices;��

�z�� Conduct�� regular�� inspection�� and��
maintenance;��

�z�� Implement��a��leak��detection��and��repair��
program��(including��records��of��past��leaks��
and��unaccounted�rfor��water��to��identify��
potential��problem��areas);��

�z�� Consider��replacing��mains��with��a��history��
of��leaks��of��with��a��greater��potential��for��
leaks��because��of��their��location,��pressure��
stresses,��and��other��risk��factors.��

�z�� Leak��detection��and��repair��program��(including��
records��of��past�� leaks��and��unaccounted�rfor��
water��to��identify��potential��problem��areas).��

Solid��Waste��

Solids�� removed�� from��wastewater��collection��and��
treatment��systems��may��include��sludge��and��solids.��
Recommended��strategies��for��the��management��of��
solid��wastes��include:��

�z�� Select�� appropriate�� sludge�� treatment��
technologies;����

�z�� Processing,��disposal��and��re�ruse��of��wastewater������
treatment��plant��residuals��should��be��consistent��
with��applicable��national��requirements��or,��in��
their�� absence,�� internationally�� accepted��
guidance��and��standards.��

Elements��included��in��EMSP��
Sludge��treatment��plant��constructed��according��to��
Best��Industry��Practice��and��disposal��according��to��
Best��Available��Technology��required��for��Angola��

Water��Distribution��

The�� water�� distribution�� system�� is�� a�� critical��
component��in��delivery��of��safe��potable��water.��Even��
if�� water�� is�� effectively�� treated�� to�� remove��
contaminants��and��destroy��pathogens,��waterborne��
diseases�� outbreaks�� can�� occur�� because�� of��
deficiencies��in��the��water��distribution��system.����

Recommended��measures��to��prevent��or��minimize��
potential��community��health��risks��associated��with��
the��water��distribution��system��include:��
�z�� Construct,��operate,��and��manage��the��water��

distribution�� system�� in�� accordance�� with��

Elements��included��in��proposal��for��the��ESMS��
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Guideline�� Project��Component��

applicable�� national�� requirements�� and��
internationally��accepted��standards;��

�z�� Construct�� and�� maintain�� the�� distribution��
system�� so�� that�� it�� prevents�� external��
�F�R�Q�W�D�P�L�Q�D�W�L�R�Q�� �I�U�R�P�� �H�Q�W�H�U�L�Q�J�� �W�K�H�� �Z�D�W�H�U��
�V�\�V�W�H�P���E�\�����I�R�U���H�[�D�P�S�O�H����

�z�� Inspecting��storage��facilities��regularly,��and��
rehabilitate��or��replace��storage��facilities��
when��needed.��This��may��include��draining��
and��removing��sediments,��applying��rust��
proofing,��and��repairing��structures:��

�z�� Ensuring�� that�� all�� installation,�� repair,��
replacement,�� and�� rehabilitation�� work��
conforms��to��requirements��for��sanitary��
protection��and��materials��quality:��

�z�� Testing��material,��soil,��and��water��quality��
and�� implementing�� best�� practices�� to��
prevent�� corrosion,�� such�� as�� cathodic��
protection:��

�z�� Preventing�� cross�rconnections�� with��
sewerage��systems:��

�z�� Separating�� water�� lines�� and�� sewer��
pressure��mains):��

�z�� Maintain��adequate��water��pressure��and��flow��
throughout��the��system,��for��example��by:��

�z�� Implementing��a��leak��detection��and��repair��
program:��

�z�� Reducing��residence��time��in��pipes��:��

�z�� Maintaining��positive��residual��pressure��of��
at��least��20��pounds��per��square��inch����

�z�� Monitoring��hydraulic��parameters,��such��
as��inflows,��outflows,��and��water��levels��in��
all��storage��tanks,��discharge��flows��and��
pressures�� for�� pumps,�� flows�� and/or��
pressure�� for�� regulating�� valves,�� and��
pressure�� at�� critical�� points,�� and�� using��
system��modeling��to��assess��the��hydraulic��
integrity��of��the��system:��

�z�� Prevent��introduction��of��contamination��from��
the��distribution��system��itself,��for��example��by:��

�z�� Minimizing��microbial��growth��and��biofilm��
development��(e.g.��by��ensuring��adequate��
residual�� disinfection�� levels).�� Collect��
samples�� from�� several�� locations��
throughout�� the�� distribution�� system,��
including��the��farthest��point,��and��test��for��
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Guideline�� Project��Component��

both��free��and��combined��chlorine��residual��
to��ensure��that��adequate��chlorine��residual��
is��maintained.��

�z�� Choosing�� residual�� disinfectant�� (e.g.��
chlorine�� or�� chloramines)�� to�� balance��
control��of��pathogens��and��formation��of��
potentially�� hazardous�� disinfection��
byproducts.��

�z�� Using��construction��materials��that��do��not��
contribute��to��release��undesirable��metals��
and��other�� substance��or�� interact��with��
residual��disinfectants.��

��
��

�x�� Cumulative��Impact��Assessment����

This��Report��undertakes��a��Cumulative��Impact��Assessment��for��each��Chapter��or��each��Impact.��

The��most��important��Cumulative��Impact��for��this��Project��is��abstraction��of��water��from��the��Kwanza��

River,��because��there��are��already��other��abstraction��points��in��this��vicinity��as��well��as��effluents��from��

industrial��users.� � � �There��may��also��be��other��planned��abstractions��in��the��future,��as��well��as��other��

proposed��activities��in��the��zone,��including��oil��and��gas��exploration��in��the��Kwanza��River��basin.��

Running��concurrently��with��Quilonga��Grande��Project��is��the��Bita��Project,��and��the��impacts��of��these��

two��projects��combined��on��the��Kwanza��should��be��assessed.������

It��is��clear��from��the��Hydrology��Section��of��the��ESIS��that��the��proposed��water��abstraction��rates��for��

Quilonga��Grande��even��at��the��maximum��capacity��scenario��of��9��m3/s��is��sustainable��in��context��of��

the��present��average,��minimum��and��maximum��seasonal/daily��flows��in��the��Kwanza��River.����

However,��natural��water��availability��may��alter��with��climate��change��impacts,��and��at��present,��it��has��

not��been��possible��to��assess��the��cumulative��impacts��on��the��Kwanza��with��respect��to��other��

existing,��planned��or��possible��abstraction��projects.������

It��is��important��that��the��many��users��of��the��Kwanza��River��at��the��location��of��the��Quilonga��project,��

including��local��communities;��commercial��and��industrial��users;��and��indeed��the��beneficiaries��of��

water��distribution��to��Luanda,��take��a��holistic��view��of��the��resource��of��freshwater��supplied��by��the��

Kwanza��in��context��of��the��protection��of��its��quality,��in��order��to��ensure��that��the��abstraction��of��

water��is��sustainable��over��the��long��term.������
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The��ESMP��for��this��Project��recommends��that��a��Cumulative��Assessment��of��total��water��abstraction��

requirements��and��provisions,��together��with��impact��on��water��quality��from��effluents��and��other��

sources��is��conducted��during��the��first��five��years��of��Quilonga/Bita��operation.��

I.1.2.3.��Multilateral ��Investment��Guarantee��Agency��(MIGA)��Performance��Standards��On��
Environmental��And��Social��Sustainability��

The��eight��MIGA��Performance��Standards��(Extracted��from��http://www.miga.org/,��September��

2014)��mirror��the��eight��IFC��Performance��Standards,��each��with��an��explanatory��note,��as��follows:��

�x�� Performance��Standard��1:��Assessment��and��Management��of��Environmental��and��Social��

Risks��and��Impacts��

Underscores�� the�� importance�� of�� identifying�� E&S�� risks�� and�� impacts,�� and�� managing�� E&S��

performance��throughout��the��life��of��a��project.��

�x�� Performance��Standard��2:��Labor��And��Working��Conditions��

Recognizes��that��the��pursuit��of��economic��growth��through��employment��creation��and��income��

generation��should��be��balanced��with��protection��of��basic��rights��for��workers.��

�x�� Performance��Standard��3:��Resource��Efficiency��and��Pollution��Prevention��

Recognizes��that��increased��industrial��activity��and��urbanization��often��generate��higher��levels��of��air,��

water��and��land��pollution��and��that��there��are��efficiency��opportunities.��

�x�� Performance��Standard��4:��Community��Health,��Safety��and��Security��

Recognizes��that��projects��can��bring��benefits��to��communities,��but��can��also��increase��potential��

exposure��to��risks��and��impacts��from��incidents,��structural��failures,��and��hazardous��materials.��

�x�� Performance��Standard��5:��Land��Acquisition��and��Involuntary��Resettlement��

Applies�� to�� physical�� or�� economic��displacement�� resulting�� from�� land�� transactions�� such��as��

expropriation��or��negotiated��settlements.��

�x�� Performance��Standard��6:��Biodiversity��Conservation��and��Sustainable��Management��of��

Living��Natural��Resources��

Promotes��the��protection��of��biodiversity��and��the��sustainable��management��and��use��of��natural��

resources.��

��
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�x�� Performance��Standard��7:��Indigenous��Peoples��

Aims��to��ensure��that��the��development��process��fosters��full��respect��for��Indigenous��Peoples.��

�x�� Performance��Standard��8:��Cultural��Heritage��

Aims��to��protect��cultural��heritage��from��adverse��impacts��of��project��activities��and��support��its��

preservation.��

It��is��considered��that��for��present��purposes,��since��the��Project��has��been��reviewed��in��respect��of��IFC��

Performance��Standards,��that��the��eight��MIGA��Performance��Standards��have��by��proxy��also��been��

included��in��the��project��review.����

I.2��IDENTIFICATION��THE��TENDERER��

In��order��to��conduct��the��aforementioned��study,��the��Empresa��Pública��de��Águas��de��Luanda��

(Luanda��Public��Water��Company)��EPAL�rEP.��,��promoter��of��the��project��and��hereinafter��named��

solely��the��Tenderer,��is��in��this��case��represented��by��the��President��of��the��Administration��Council��

and��Director��General,��Mr��Líonido��Gustavo��Ferreira��de��Ceita,��with��the��following��contact��details:��

Address:��Rua��Frederich��Engels��nº3,��1387��Luanda��

Telephone:��222��33��50��01/2/5����

��

I.3.��IDENTIFICATION��OF��THE��TEAM��RESPONSIBLE��FOR��CREATING��THE��ESIS��

At�� the�� request��of��EPAL�rEP.,��a��Ecovisão��Angola,��Lda.,��was��commissioned�� to��create�� the��

Environmental��Impact��Study��of��the��Luanda��Drinking��Water��Supply��project,��System��5��–��Quilonga��

Grande.��

The��field��work��and��elaboration��of��the��technical��documents��occurred��in��August��2014,��with��a��

multi�rdisciplinary��team��presented��in��table��1��having��been��responsible��for��creating��the��ESIS.��

��

��

��

��
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Table��1��–��Ecovisão��and��Artelia��Teams��

ECOVISÃO

COORDINATION��OF��THE��ENVIRONMENTAL��IMPACT��STUDY��

Susana��Palminha/Sofia��Pinto

TECHNICAL��TEAM

Sofia��Pinto��
Rita��Mena��

Susana��Palminha��

Environmental��Engineering
Environmental��Engineering��
Biophysical�� Engineering,��
Territorial�� Planning�� and��
Management��

Quality��of��Air,��Waste��and��Landscape��

Pedro��Duarte��
Iracema��Luciano��

Geologist��
Biologist��

Geology,��Soil��Usage��and��Planning,��Water��
Resources��and��Climate��

Miguel��Gamboa��
Américo��Reis��

Rita��Mena��
Susana��Palminha��

Geographer��
Geographer��
Environmental��Engineer��
Biophysical�� Engineer,��
Territorial�� Planning�� and��
Management��

Socio�rEconomics��

Pedro��Martins��
Luna��Fortunato��

Biologist��
Finalist�� in�� Environmental��
Engineering��

Ecological��Factors��

Nuno��Cunha��
Avelino��

Kalungunlungo��

Environment��Engineer��
Environment��Technician��

Sound��Environment��

Ricardo��Nogueira��
Biological�� Engineer��
(Environmental��Branch)��

Sound��Environment��(Modelling)��

Luis��Castro�� Archaeologist�� Heritage

ARTELIA

COORDINATION��OF��THE��ENVIRONMENTAL��IMPACT��STUDY��

Dr.��Mark��McLellan

TECHNICAL��TEAM

Dr.��Mark��McLellan���� Environmental��Specialist��

Manuel��Trindade�� Specialist��in��Social��Studies��and��Angolan��experienced��

Jérémy��Gasc���� Specialist��in��Climate��Change��and��Energy��Management��

Armeline��Dimier�� Specialist��in��Social��Assessment��

Maud��Dellong�� Project��Assistant����

��
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I.4.��METHODOLOGY��AND��GENERAL��DESCRIPTION��OF��THE��STRUCTURE��

The��methodology��used��in��creating��the��Environmental��Impact��Study��was��defined��in��advance,��or��

rather��in��the��previous��Study,��to��make��it��possible��to��identify,��characterise��and��evaluate��the��

ecological,��biophysical,��socio�reconomic��and��cultural��aspects��existing��in��the��area��of��the��project,��

the��resulting��impacts��of��its��execution��and��the��measures��for��minimising��each��impact��verified.��

According��to��the��Basic��Law��on��the��Environment,��Law��no.��5/98��of��19��July,��the��Environmental��

Impact��Assessment��is��classified��as��one��of��the��main��instruments��for��Environmental��Management,��

with��its��execution��being��obligatory��for��actions��that��have��implications��for��environmental��and��

social��balance��and��harmony,��contributing��to��improving��the��quality��of��human��life.��

The��objective��of��the��Environmental��Impact��Assessment��is��to��correlate��the��results��obtained��in��this��

assessment��with��the��defining��and��substantiating��the��required��measures��for��prevention��and��

minimisation,��with��the��principle��of��avoiding��passive��negative��effects��being��generated��by��the��

project��itself,��or��if��minimising��and/or��compensating��proves��impossible,��proposing��preventive��

measures��as��such.��

Also��defined��within��the��scope��of��the��study��are��the��guidelines��for��determining��monitoring��plans��

that��guarantee��the��process��of��observation��and��gathering��data��on��the��environment��study,��and��on��

the�� environmental�� effects�� of�� the�� project�� both�� constituent�� phases,�� hereafter�� named��

Environmental��Monitoring��Plans.��Identified��in��the��Environmental��Monitoring��Plans��are��the��

descriptors��that��lack��this��monitoring,��the��respective��environmental��parameters��to��be��assessed,��

target��areas��for��monitoring,��the��phases��of��the��project��to��which��they��apply,��periodicity��of��the��

monitoring��and��duration��of��the��campaigns.��The��Elaboration��of��Plans��makes��it��possible��to��

evaluate��the��state��of��the��environment��in��an��systematic��and��insightful��manner,��without��gaps��in��

information��or��subjectivity��in��appraising��the��development��of��the��environment.��

The��first��phase��of��creating��the��ESIS��is��surveying��the��field,��making��it��possible��to��obtain��

information��in��order��to��perform��the��previous��items,��on��the��project��area��and��its��surroundings.��

This��enables��elements��for��characterising��the��Reference��Situation��and��creating��the��remaining��

constituent��elements��of��the��ESIS,��which��is��of��essential��importance,��since��it��allows��a��basis��for��

assessing��impacts.��
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Pursuant��to��these��objectives��and��in��accordance��with��the��stipulations��in��Decree��no.��51/04��of��23��

June,��the��methodology��adopted��in��creating��the��study��took��approaching��the��following��aspects��

into��account:����

�ƒ�� Description��of��the��project;��

�ƒ�� Characterising��the��reference��environmental��situation��of��the��project�rimplantation��area,��

and��the��surrounding��area��liable��to��be��affected��during��the��construction��and��exploration��

of��the��supply��system;��

�ƒ�� Forecast��and��assessment��of��the��positive��and��negative��environmental��impacts��liable��to��be��

caused��during��the��phases��of��the��project;��

�ƒ�� Definition��precautionary,��minimising��and/or��compensatory��measures��for��the��most��

significant��negative��impacts��identified,��and��the��measures��promoting��positive��impacts.��

�ƒ�� Definition��of��the��specific��monitoring��plans,��when��necessary��and��if��applicable;��

The��work��was��developed��using��as��a��basis��various��environmental��descriptors��most��suitable��for��

the��area��where��the��project��is��being��integrated,��based��on��using��specific��methodologies��for��their��

prompt��classification.��

I.4.1.��Assessment��of��the��impacts��

The��analysis��and��assessment��of��environmental��impacts��derived��from��performing��a��certain��

project��constitute��a��key��step��in��defining��the��best��alternatives,��defining��the��preventive��and��

minimising��measures��for��the��negative��impacts��and��the��measures��boosting��the��positive��impacts.��

The�� methodology�� for�� assessing�� the�� environmental�� impacts�� should�� be�� coherent�� and��

comprehensive,��so��as��to��sustain��the��decision�rprocess��intrinsic��to��appraising��projects.��

The��assessment��of��the��environmental��impacts��determines��––��whenever��possible��qualitatively��

and��quantitatively��–��the��most��significant��effects��associated��with��the��different��phases��of��the��

project,��these��being��the��construction��phase��and��the��exploration��phase.��This��assessment��involved��

elaborating�� the�� various�� scenarios,�� considering�� the�� environmental�� trends�� with�� the��

implementation��of��the��Luanda��Drinking��Water��Supply��–��System��5��–��Quilonga��Grande,��and��

without��its��construction.��
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Identifying��the��impacts��was��based��on��qualitative��methods��supported��by��the��bibliography,��field��

work,��previous��experiences��and��expert��opinions,��interrelating��them��with��the��principle��actions��of��

the��project��and��their��implementation��with��a��scenario��of��environmental��variables��evolving,��and��

consequent��alterations��and��direct��allocations��produced.��

I.4.1.1.��Methodology��for��Assessing��Impacts��

The��qualitative��assessment��of��environmental��impacts��was��based��on��the��characteristics��of��the��

impacts��(see��Table��3),��taking��the��following��qualifiers��into��account:��Qualification,��Magnitude,��

Incidence,��Probability��or��Degree��of��Certainty,��Duration,��Occurrence��or��start��of��the��Impact,��

Spatial��Dimension,��Reversibility,��being��the��assessment��performed��by��means��of��a��relational��

matrix��for��assessing��impacts,��also��known��as��a��cause/effect��matrix,��in��which��the��principle��actions��

of��the��project��were��compared,��and��the��environmental��descriptors��deemed��relevant.��Also��

distinguished��in��this��matrix,��based��on��the��impact��assessment,��are��the��minimising��measures��to��be��

implemented��in��each��descriptor.��

In��order��to��assess��the��impacts,��their��degree��of��significance��was��taken��into��account,��both��in��

relation��to��the��environmental��factor��and��to��other��impacts��(cumulative).��The��significance��refers��

to��the��importance��attributed��to��a��change��in��the��state��of��the��environment,��having��been��assessed��

on��the��following��scale:��Impact��of��Little��Significance,��Significant��and��Very��Significant��(see��Table��3).��

Table��2��–��Synthesis��of��the��methodology��for��assessing��impacts��

Nature�� Classification��
Qualification��
(reveals�� whether�� the�� impact�� is�� positive�� or�� negative�� for�� the��
environment)��

Positive��/ ��Negative��

Magnitude��
(refers��to��the��degree��of��allocation��on��a��particular��factor)��

Low��/ ��Moderate��/ ��High��

Incidence��
(if��the��impacts��results��from��direct��actions��of��the��project��or��from��its��
effects)��

Direct��/ ��Indirect��

Probability��or��Degree��of��Certainty��
(the��degree��of��probability��of��the��impact��occurring��is��revealed)��

Certain��/ ��Likely��/ ��Unlikely��

Duration��
(refers��to��the��time��scale��in��which��a��certain��impact��has��an��effect)��

Temporary��/ ��Permanent��

Occurrence��or��Start��of��the��Impact��
(refers��to��the��time��phase��in��which��the��impact��occurs)��

Immediate��/ ��Medium��Term��/ ��Long��
Term��

Spatial��Dimension��
(geographical��area��of��occurrence��of��the��impact)��

Local��/ ��Regional��/ ��National��/ ��Cross�r
border��

Reversibility��
(takes��into��account��the��possibility��that��once��the��impact��has��occurred,��
the��system��affected��can��return��to��its��initial��state)��

Reversible��/ ��Irreversible��

��
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In��an��initial��phase,��the��activities��will��have��to��be��characterised��as��rigorously��as��possible,��since��this��

is��in��the��basis��for��the��Impact��Assessment,��with��the��following��methodology��being��pursued��for��this��

purpose��(see��Figure��2).��

��
Figure��2��–��Working��methodology��for��creating��the��ESIS��

��

I.4.1.2.��Cumulative��Impacts��

The��assessment��of��the��cumulative��impacts��(CI)��of��a��given��project��differs��essentially��from��the��

general��assessment��of��impacts,��since��the��object��of��assessment��becomes��the��resource��in��which��

the��potential��impacts��can��be��sensed.��In��this��type��of��project,��the��assessment��of��Cumulative��

Impacts��is��of��greater��relevance��since��in��its��area��of��implementation:��

–��There��are��already��other��activities��(industrial��units��such��as��CIF��Cement��Factory,��Coca�rCola��

factory,��Cuca��beer��factory,��sand��and��clay��extraction��units,��warehouses,��water�rbottling��units��and��

water��abstraction,��among��others.����

–��Environmental��problems��has��already��been��verified��(open��deposit��of��resides��and��effluence,��

abandonment��of��aggregate��extraction��areas��without��restoring��the��landscape,��among��others).����

The��cumulative��impacts��are��caused��by��the��aggregation��of��actions��taking��place��in��the��past,��of��

present��actions��and��even��those��the��predicted��future��occurrence��of��which��is��relevant.��However,��

cumulative��impacts��are��the��total��impacts��–��including��direct��and��indirect��impacts��in��a��particular��

resource,��ecosystem��and��human��community��–��of��every��action,��independent��of��their��origin,��

which��is��why��they��lack��analysis��in��terms��of��resource,��the��ecosystem��or��the��human��community��

specifically��affected.��
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The��following��figure��presents��the��approach��for��assessing��impacts,��comparing��the��typical��

procedures��of��the��ESIS��and��the��cumulative��impacts��(Source:��Partidário��&��Jesus)��

��
Figure��3��–��Schematic��representation��of��the��approach��for��assessing��impacts��and��cumulative��impacts��

(Source:��Partidário��&��Jesus)��
��

Contrary��to��that��which��was��performed��in��the��traditional��impact��assessment��in��which��the��

environmental��aspects��affected��by��the��project��were��assessed,��the��approach��conducted��in��the��

assessment��of��cumulative��impacts��will��be��based��on��analysing��other��projects��and��actions,��passed��

and��foreseeable,��that��might��affect��a��certain��descriptor.����

Within��this��scope,��the��analysis��of��cumulative��impacts��was��considered��based��on��the��followed:��

�9�� Identifying��passive��impacts��of��presenting��effects��of��cumulativity;��

�9�� Defining��the��time��and��spatial��limits;��

�9�� Identifying��other��activities��or��actions��of��current,��future��or��passed��projects��that��promote��

the��cumulativity��of��the��impacts��with��the��project��being��analysed;��

�9�� Assessment��of��the��meaning��of��the��cumulative��impacts;��

�9�� Identifying��the��most��important��cause�reffect��relationships,��between��the��resources,��

human��activities��and��the��human��communities;����

�9�� Determining��the��magnitude��and��significance��of��the��CIs;����

�9�� Modifying��or��adding��alternatives��in��order��to��avoid,��minimise��or��mitigate��significant��CIs;����

�9�� Monitoring��the��CIs��from��the��alternatives��selected��and��adapting��their��management.��
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With��a��view��to��classifying��the��cumulative��impacts,��according��to��the��categories��listed��above,��use��

was��made��of��the��expert��opinions��of��the��technicians��involved��in��the��study��by��considering��the��

foreseeable��thresholds��of��sensitivity,��probability��and��scales��of��occurrence,��making��it��possible��to��

gauge��the��significance��of��the��impacts��for��the��different��environmental��variables.��

It��is��furthermore��relevant��to��refer��to��the��assessment��having��been��developed��taking��their��

occurrence��phase��into��account,��with��it��thus��being��organised��in��two��phases��(construction��phase��

and��exploration��phase)��in��accordance��with��the��abovementioned.��

I.4.2.��Structure��of��the��ESIS��

The��Environmental�� Impact��Study�� is��divided�� into��an��Environmental�� Impact��Study��Report��

(henceforth��solely��named��the��Report)��and��a��Non�rTechnical��Summary��(NTS).��

The��Report,��of��which��this��document��forms��a��part,��includes��an��integrated��analysis��of��the��various��

components��studied,��summarising��all��of��the��relevant��information��in��order��to��support��decision�r

making��by��the��component��bodies.��This��document��is��created��using��technical��and��scientific��

language.��

The��purpose��of��the��Non�rTechnical��Summary��is��to��summarise��the��content��of��the��study��report��in��

non�rtechnical��language,��thus��facilitating��consultation��and��the��general��public's��understanding.��

According��to��point��2��of��article��10��of��Decree��no.��51/04,��"the��public��consultation��starts��with��prior��

disclosure��of��a��non�rtechnical��summary��of��the��Environmental��Impact��Study��containing��the��most��

important��effects��that��the��project��might��generate��in��the��environment,��namely��the��use��of��natural��

resources,�� the�� emission�� of�� pollutants,�� the�� creation�� of�� disruptions�� (light�� intensity�� and��

temperature,��noises��and��odours)��or��the��elimination��of��waste;��identifying��the��preventive��

measures��for��assessing��and��lessoning��the��effects��on��the��environment,��as��well��as��the��project's��

impacts��on��the��socio�reconomic��environment".��

Law��no.��5/98��of��19��June,��referring��to��the��Basic��Law��on��the��Environment,��expresses��in��Article��in��5��

its��objectives��and��measures��concerning��the��guarantee��of��less��environmental��impact��of��the��

actions��necessary��in��developing��the��country��through��planning��the��territory��correctly,��applying��

suitable��techniques��and��technologies,��and��pursuant��to��the��quality��of��the��urban��environment,��

where��it��refers��in��Article��16��(Environment��Impact��Assessment)��that��the��Environmental��Impact��

Study��is��a��document��fundamental��for��conducting��EIA��processes.��
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Based�� on�� the�� abovementioned�� Decree,�� the�� ESIS�� is�� the�� document�� of�� the�� Tenderer's��

responsibilities��within��the��scope��of��the��EIA��procedure,��which��contains��a��summary��description��of��

the��project,��the��identification��and��assessment��of��probable��positive��and��negative��impacts��that��

performing��the��project��might��have��on��the��environment.��

According��to��the��document��referred��to��above,��the��creation��of��the��Environmental��Impact��Study��

(ESIS)��performs��a��synthesis��of��the��various��technical��dossiers��created��from��various��angles,��with��

the��ESIS��being��required��to��present��the��following��minimum��content:��

�9�� Description��of��the��project;��

�9�� The��Environmental��Impact��Study��Report;��

�9�� All��of��the��project's��technological��alternatives,��and��those��concerning��location,��comparing��

them��with��a��hypothesis��of��not��executing��the��project;��

�9�� Identifying�� and�� assessing�� the�� Environmental�� Impact�� generated�� in�� the�� project's��

exploration��and��closure��phases;��

�9�� Defining��the��limits��of��the��geographical��area��to��be��affected��directly��or��indirectly��by��the��

impacts,��named��for��each��of��the��project's��areas��of��influence,��in��all��instances��considering��

the��populations,��other��living��beings��and��drainage��basin��where��it��is��located;��

�9�� Considering�� the�� governmental�� plans�� and�� programmes�� proposed,�� and�� under��

implementation��in��the��project's��area��of��influence,��and��their��compatibility;����

�9�� Other�� elements�� deemed�� pertinent�� due�� to�� the�� project's�� compatibilities�� and��

characteristics.��

With��regard��to��the��technical��content��of��the��ESIS,��the��following��activities��should��principally��be��

developed:��

a)��Environmental��diagnostic��of��the��project's��area��of��influence,��and��a��description��and��

analysis��of��the��environmental��resources��and��their��interactions,��as��they��exist,��so��as��to��

characterise��the��environmental��situation��in��the��areas��before��implementing��the��project;��

b)��Analysis��of��the��project's��environmental��impacts��and��their��alternatives��by��identifying,��

predicting��the��magnitude��and��interpreting��the��importance��of��the��probably��relevant��

impacts;��

c)��Definition��of��the��mitigating��measures��for��the��negative��impacts;����

d)��Elaboration��of��the��guidance��and��monitoring��programme��for��the��positive��and��negative��

impacts,��indicating��the��factors��and��parameters��to��be��considered.� � � �
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II.�� CHARACTERISATION��OF��THE��PROJECT��

��

This��chapter��aims��to��provide��a��summarised��description��of��the��project��Luanda��Drinking��Water��

System��5��–��Quilonga��Grande,��since��it��has��the��elements��of��the��initial��consultation��as��its��basis��

(Preliminary��Draft,��2013).��The��project��is��still��subject��to��minor��adaptation,��such��as��location��

changes��(availability��issues��with��the��sites,��for��instance),��or��technical��adaptations��(for��the��same��

reasons),��although��the��broad��outline��of��the��project��will��be��retained��overall.��

II.1��OBJECTIVES��AND��BACKGROUND��OF��THE��PROJECT��

The��three��existing��water�rsupply��systems��in��the��Angolan��capital��Luanda��(System��I,��II��and��III),��(see��

Figure��4)��are��proving��insufficient��for��supplying��the��growing��population��with��drinking��water.��

Consequently,��the��Drinking��Water��Supply��project��known��as��System��5��–��Quilonga��Grande,��the��

subject��of��the��present��study,��aims��to��reinforce��the��provision��of��drinking��water��to��the��eastern��

part��of��the��province,��by��implementing��an��abstraction��plant��and��treatment��plant��with��a��maximum��

capacity��of��9��m3/s��(6m3/s��in��the��initial��phase),��and��the��respective��pumping��network��and��

connection��to��the��different��distribution��centres.��

The��water��treatment��is��to��use��the��latest��technologies,��and��will��guarantee��the��standards��for��

drinking��water��defined��by��the��World��Health��Organisation��(WHO).��

The��current��production��of��drinking��water��to��the��Province��of��Luanda��of��5.8��m3/s��should��reach��25��

m3/s��thanks��to��the��System��5���r��QUILONGA��GRANDE��and��the��System��IV��–��BITA��(the��latter��is��still��to��

be��elaborated).� � � �
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��

Figure��4���r��Representation��of��Luanda's��existing��Water��Supply��system��(Source:��http://www.epal.gv.ao/pt) ��

In��give��an��order��of��magnitude��to��the��importance��of��the��project,��taking��into��account��an��

equivalent��daily��consumption��of��100��litres��per��person��(domestic��consumption��and��industrial��

needs),��by��2017��the��System��5��–��Quilonga��Grande��Project��will��be��able��to��make��drinking��water��

available��to��a��population��equivalent��to��5��million��inhabitants.��

��

II.2��LOCATION��OF��THE��PROJECT��AND��DESCRIPTION��OF��THE��SURROUNDINGS��

The��project��is��located��in��the��province��of��Luanda,��with��infrastructures��to��be��implanted��in��the��

municipalities��of��Icolo��e��Bengo,��Viana��e��Cacuaco;��see��Figure��5.����

The��water��abstracted��from��the��River��Kwanza��will��be��normalised��in��a��treatment��plant��and��

conveyed��through��a��powerful��abduction��network��of��more��than��1000��km��to��7��distribution��centres��

(DC),��consisting��of��tanks��and��pumping��stations��to��the��installations��constructed.��Other��networks,��

known��as��"secondary"��networks,��will��divide��off��from��these��centres,��capable��of��transporting��

drinking��water��to��homes��and��collectives��or��industrial��installations.��
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The��dimensions��of��the��Quilonga��Grande��project,��as��well��as��the��short��period��of��time��foreseen��for��

achieving��it,��have��led��the��company��EPAL�rEP.��to��divide��the��project��into��10��Plots.��The��geographical��

distribution��of��the��plots��of��which��the��project��comprises��is��presented��in��Figure��6.��

Table��3��–��Geographical��distribution��of��the��project's��plots��

Plots�� Province�� Municipality�� District��

Plot��1�r��Water��abstraction��and��
WTP��

Luanda��

Icolo��e��Bengo�� River��Kwanza��

Plot��2���r��Network��for��transporting��
drinking��water��to��the��distribution��
centres��

Cacuaco,��

Viana��

Icolo��e��Bengo��

miscellaneous��

Plot��3��–��Cacuaco��DC��2�� Cacuaco�� Cacuaco��2��District��

Plot��4���r��Zango��DC��5�� Viana�� Zango��District��

Plot��5���r��new��airport��DC�� Icolo��e��Bengo�� District��Km��30��

Plot��6��–Km30��DC�� Viana�� n/a.��

Plot��7��–Capalanga��DC�� Viana�� Capalanga��District��

Plot��8��–Quilonga��Grande��DC�� Icolo��e��Bengo�� Bom��Jesus��District��

Plot��9��–PIV��DC�� Viana��
Special��Economic��Zone��

District��

Plot��10��–��Sludge��Treatment��Plant�� Icolo��e��Bengo�� n/a��
Legend:��
DC��–��Distribution��Centre��
WTP��–��Water��Treatment��Plant��
n/a��–��Information��not��available��
��

The��main��accesses��to��the��plot��areas��are��made��by��highways,��respectively:��

�x�� Express��Way;��

�x�� Zango/Calumbo��highway;��

�x�� Catete��highway;��

�x�� Bom��Jesus��highway;��

�x�� Secondary��dirt��tracks;����

.



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��LUANDA��DRINKING��WATER��SUPPLY��PROJECT��
SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � � � �� � � � � � � �51/424��
FPS�rA.001/3��

��

Figure��5��–��Administrative��location��of��the��project��at��province��and��municipality��level��(Source:��Municipality��Atlas��of��Angola)
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��

Figure��6��–��Location��of��the��project��in��satellite��image��(Source:��Google��Earth,��2014)��
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To��better��situate��the��area��of��the��project��implementation��in��context,��presented��below��is��a��brief��

description��of��the��implantation��sites��and��their��surroundings.��

Table��4��–��Brief��description��of��the��area��of��10��plots��and��their��surroundings��(Source:��Google��Earth��images,��
2013��and��2014��and��field��survey)��

Plot�� Characterisation��of��the��area��and��its��surroundings��

Plot��1��–��Water��
abstraction��

The��abstraction��site��is��located��on��the��right��bank��of��the��River��Kwanza.��
Upstream��there��are��various��industrial��units��such��as��a��Coca�rCola��factory,��the��
Cuca��beer��factory��as��well��as��various��water�rbottling��units.��

NNW��of��the��abstraction��site��is��the��town��of��Bom��Jesus,��and��NNE��is��the��
Augusto��district.��

Access��is��made��by��the��Bom��Jesus��road��and��then��by��dirt��track.��

Plot��1�r��WTP����

Plot��8��–Quilonga��
Grande��DC��

Plot��10��–��Sludge��
treatment��plant��

Access��to��the��site��is��made��by��dirt��track,��after��exiting��the��Bom��Jesus��road.��
The��area��only��presents��tree��and��bush��vegetation,��as��do��its��surroundings.��

Plot��2���r��Network��for��
transporting��drinking��
water��to��the��
distribution��centres��

The��pipe��network��largely��follows��the��roadways��in��parallel��outlines.��

The��section��connecting��the��abstraction��to��the��WTP��continues��on��land��not��
occupied��by��humans��that��connects��the��Coca�rCola��factory��to��the��Cuca��beer��
factory,��and��from��there��it��follows��up��to��the��Bom��Jesus��road.��It��continues��to��
the��WTP��following��the��Bom��Jesus��road.����

The��section��connecting��the��WTP��to��Plot��5��(new��airport)��follows��the��outline��
of��the��Bom��Jesus��road��and��the��Catete��road,��toward��Luanda.��

The��connection��to��plot��6��and��to��lot��4��is��made��from��the��Catete��road��by��dirt��
tracks��or��by��land��unoccupied��by��any��housing��or��industry.��

The��sections��connecting��plot��9��(PIV)��and��plot��3��(Cacuaco)��are��made��in��part��
parallel��to��the��Express��Way,��and��the��reminder��by��secondary��road.����

The��connection��to��plot��7��(Capalanga)��is��made��through��the��interior��of��a��
densely��populated��area.��

Plot��3��–Cacuaco��DC�� Area��without��any��housing��or��industrial��occupation,��the��presence��of��a��
number��of��baobab��trees��and��power��poles��is��recorded.��

Plot��4���r��Zango��5��DC�� Area�� without�� any�� housing�� or�� industrial�� occupation,�� although�� its��
surroundings��are��densely��populated��and��with��intense��commercial��activity��
at��the��site��access.��

Plot��5���r��new��airport��
DC��

Area��without��any��housing��or�� industrial��occupation.��There��are�� in�� its��
surroundings��various��industrial��units,��warehouses��and��railway��lines.��
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Plot�� Characterisation��of��the��area��and��its��surroundings��

Plot��6��–Km30��DC�� Access��is��made��by��dirt��track��up��the��Catete��road,��along��which��various��
industries�� are�� located.�� There�� is�� one�� dwelling�� in�� the�� area,�� and�� its��
surroundings��are��occupied��by��housing.��

Plot��7��–Capalanga��DC�� Built��area��involving��a��football��field,��and��its��surroundings��are��occupied��by��
housing,��commercial��sites��and��a��hotel.��

Plot��9��–PIV��DC�� Area��without��any��housing��or��other��type��of��usage,��which��is��inserted��in��an��
industry��and��warehouse��area.��The��DC��will��be��constructed��within��the��area��of��
the��DC��industrial��estate.��

��

II.3��DESCRIPTION��OF��THE��PROJECT��

The��project��System��5��–��Quilonga��Grande��under��study��is��composed��of��10��construction��plots��

consisting��of,��respectively:����

Plot��1��–��Abstraction��Units,��Raw��Water��Pumping��Stations,��Pumping��Station,��Conveyance��

to��Treatment��System,��Raw��Water��Treatment��Plant��(WTP),��Auxiliary��buildings��and��

installations��of��the��Distribution��System;����

Plot��2��–��Treated�rwater��pipes��making��the��connecting��between��the��WTP��and��the��various��

distribution��centres��(DC);��

Plots��3,��4,��5,��6,��7��and��9��–��Distribution��centres��named��Cacuaco,��Zango,��New��Airport,��

Km30,��Capalanga��and��PIV;��

Plot��8��–��Treated��water��reservoir��situated��at��the��end��of��the��WTP,��as��well��as��a��

corresponding��pumping��station��and��an��elevated��reservoir,��for��supplying��the��Bom��Jesus��

Zone;����

Plot��10��–��Final��Treatment��Plant��of��the��Sludge��produced��during��the��treatment��in��the��

WTP��(sludge��originating��from��decanting��and��cleaning��the��filters).��This��treatment��is��

installed��in��the��WTP��site.��
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II.3.1��Predicted��activities��

Plot��1��

Water��Abstraction��

All��of��the��raw��water��to��be��treated��in��the��WTP��will��be��captured��in��the��River��Kwanza,��as��referred��

to��previously,��and��for��this��purpose��a��canal��will��be��constructed��next��to��the��riverbanks.��The��canal��

provides��for��variations��in��the��river's��minimum��and��maximum��water��level,��conveying��the��raw��

water��through��a��sorting��system,��first��coarse��(30��mm),��then��fine��(2��mm),��the��role��of��which��is��to��

remove��waste��(branches,��etc.)��transported��by��the��river.��This��cleaning��grills��are��equipped��with��

automatic��skimmers,��which��lift ��the��waste��up��to��a��conveyor��belt��that��transports��them��to��

evacuation��recipients.��The��recipients��are��then��sent��to��the��final��destination,��by��lorry.����

A��set��of��6��vertical��line�rshaft��pumps,��with��a��unit��flow��rate��of��1��m3/second,��and��a��TDH��(Total��

Dynamic��Head)��of��more��than��100��m��(the��exact��value��will��be��determined��depending��on��the��

definitive��location��of��the��works)��guarantees��the��pumping��of��a��total��flow��of��6m3/second��to��the��

treatment��station.��

The��pumps'��electrical��energy��is��supplied��by��an��underground��electrical��line��of��11��KV��from��the��

treatment��station��and��5��generators,��with��unit��power��of��2500��KVA��installed��as��backup.��

The��pumps'��motors��are��installed��in��a��dry��atmosphere,��in��a��location��equipped��with��a��crane��in��

order��to��facilitate��maintenance.��Cement��partitions��isolate��each��pump,��preventing��the��mutual��

influences�� of�� the�� pumping,�� retention�� and�� blocking�� valves�� are�� installed�� upstream�� and��

downstream��from��the��pumps,��which��unload��into��a��common��nucleus��for��the��supply��consisting��of��

2��channelling��lines,��which��corresponds��to��two��projected��processing��lines,��as��described��below.��

An��important��anti�rwater��hammer��device��completes��the��apparatus,��which��will��be��equipped��with��

suitable��measuring��devices��(electromagnetic��flow��measurers).��

The��cleaning��grills,��the��pumping��building,��the��electrical��sites��(Medium��Voltage,��Low��voltage,��

control�� room)�� the�� transformer�� and�� electrogenic�� group�� sites,�� the�� outside�� installations��

(circulation��routes,��walls,��etc.)��and��the��annex��buildings��(offices,��security��cabin)��make��up��a��

architectural��whole��of��refined��quality,��given��its��locations��on��the��banks��of��the��river��Kwanza��and��

in��an��area��in��full��development.��
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The��supply��to��the��treatment��station:��consists��of��two��steel��pipes��with��a��diameter��of��1,200��mm,��

and��a��thickness��of��8/8��inches.��These��two��lines��correspond��to��the��2��treatment��lines��of��

3m3/second��constructed��in��the��treatment��station.��The��steel,��chosen��due��to��its��resistance��and��

the��possibilities��for��adapting��it��to��the��site,��is��coated��inside��and��outside��in��accordance��with��the��

standard��in��force��(standard��AWWA�rC�r210).��The��anchorage��blocks��guarantee��resistance��to��the��

pressures��exerted��in��the��work��equipped��with��discharges��in��the��low��points��and��suction��cups��in��

the��higher��points��along��the��channelling.��The��hydropneumatic��reservoirs��serving��the��anti�rwater��

hammer��devices,��connected��in��the��pipes��and��mentioned��above,��contain��air��supplied��by��a��

compressor��and��water,��and��may��be��equipped��with��butyl��membranes,��if��avoiding��the��dissolution��

of��air��in��the��water��is��desired.����

The��length��of��the��supply��channels��is��currently��11km,��after��modifying��the��treatment��centre��

implementation��site.��The��longest��distance��(3.5��km��to��the��origin)��may��justify��the��installation��of��

an��intermediary��pumping��station.��

��

Figure��7��–��View��of��Plot��1��(WTP)��plot��10��(Sludge��treatment��plant)��and��plot��8��(DC��Quilonga��Grande)��
(Source:��Epalanga��Consortium,��2012)��

�� ��

Plot��10��

Plot��8
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��

Water��Treatment��Plant��(WTP)��

As��indicated��above,��the��station��comprises��two��rigorously��identical��treatment��lines��with��a��flow��

of��3��m3/second,��for��a��total��treatment��of��6��m3/second,��or��518,000m3/day.��It��is��anticipated��

subsequently��to��add��a��new��line��of��3��m3/second,��which��will��increase��the��treated��flow��of��the��

Quilonga��Grande��project��to��9��m3/second.��

The��treatment��is��of��the��classic��type:��decanting,��filtration��and��disinfection.��What��makes��it��

original��are��the��modern��technologies��patented��and��implemented��by��the��Epalanga��Consortium.��

The��Actiflo��or��Actidyn��type��equipment��is��compact��equipment,��particularly��well��adapted��to��

variations��in��loads��and��flow��rates.��

The��main��parameters��for��analysing��the��water��to��be��treated,��as��well��as��the��treatment��objectives��

to��be��reached��in��order��to��respect��the��potability��standards��of��the��WHO,��are��summarised��in��the��

table��below:��

Table��5��–��Values��of��the��parameters��for��raw��and��treated��water��considered��for��dimensioning��

�� Raw��water���� Treated��water��

Physicochemical��parameters��

Cor��(mg/l��Pt�rCo)�� 39���� 15��

Turbidity��(NTU)�� 43�� 5��

pH�� 6.12���� 6.5�r8.5��

Aluminium��(mg/l��Al)�� 0.6���� 0.2��

Ammonium��(mg/l��NH4�rN)�� 1.6�� 0.39��

Iron��(mg/l��Fe)�� 1.1�� 0.3��

Nitrates��(mg/l��NO3)���� �r�r�r�� 50��

Sulphates��(mg/l��SO4)� � � �250��

��

Bacteriological��parameters��

Total��germs��/ml���� 9400�� 0��

Total��coliforms��/100��ml�� 540000�� 0��

Faecal��coliforms��/100��ml�� 43000�� 0����

Faecal��streptococci��/100��ml�� 93000�� 0��

��
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The��characteristics��of��raw��water��from��the��river��Kwanza��are��well��known,��on��account��of��the��

results��of��analyses��from��the��Kikuxi��station��in��the��period��2006�r2010,��supplied��by��the��EPAL�rEP.��

These��results��classify��the��quality��of��the��water��into��"minimum",��"medium",��"maximum"��and��

"extreme",��in��accordance��with��the��seasons��of��the��year��or��the��climatology.��It��was��the��"extreme"��

quality��characteristics��that��were��retained��for��dimensioning��the��works.��

The��analysis��of��the��results��of��the��raw��water��defined��the��treatment��procedures��that��will��allow��

the��desired��objectives��to��be��reached.��Water��treatment��is��a��series��of��complex��operations,��with��

some��interacting��with��others.��Presented��below��is��a��brief��description��of��the��main��principles��of��

the��treatment:��

The��first��stage��is��to��eliminate��the��iron,��which��is��oxidised��in��an��insoluble��manner��(Fe(OH)3)��in��

order��to��change��its��oxidisation��potential.��The��oxidant��used��is��chlorine,��thus��pre�rchlorination��will��

be��performed��at��the��top��of��the��station.��

There��then��follows��the��clarification��stage��for��removing��the��turbidity��and��the��colour.��This��

operation��is��performed��in��a��lamellar��decanter,��with��plates��arranged��in��the��form��of��nests��

inclined��to��60°,��the��purpose��of��which��is��to��increase��the��decantation��surface.��This��decanter,��

crossed��by��a��ascending��flow,��is��preceded��by��coagulation��and��flocculation��vats.��In��these��vats,��the��

suspended��materials��charged��with��negative�rcharge��electricity��are��agglomerated��by��adding��

positively��charged��salt��(aluminium��sulphate),��and��deposited��by��injecting��micro��sand��intended��to��

considerably��increase��the��speed��of��decantation.��Lastly,��polymers��are��added��to��the��reaction��as��

catalysts.��Actiflo��is��the��work��that��combines��the��abovementioned��vats��to��the��decanter.��

The��materials��decanted��(known��as��sludge)��are��scraped��from��the��bottom��of��the��decanter��and��

sent��through��the��pump��and��hydrocyclones,��which��separate��them��from��the��micro��sand,��so��that��

they��are��largely��recovered.��The��sludge��is��then��directed��to��the��Actidyn��thickeners,��while��the��

fluctuating��waters��are��sent��to��the��top��of��the��Actiflo,��after��passing��through��UV�rray��treatment,��

top��prevent��bacteriological��pollution��being��sent��back��to��the��top.��

The��finer��materials��that��cannot��be��decanted��are��then��reduced��in��the��sand��filters��in��high��velocity��

flow��(for��this��reason,��they��are��called��"TGV��filters").��A��sand��filter��consists��of��a��structure��of��slabs��

lined��with��fin��tubes��that��allow��the��filter��to��be��cleaned��periodically��against��the��air��and��water��

current,��topped��by��a��fine��layer��of��gravel��and��sand��with��a��thickness��in��the��order��of��1.20��m��high.��
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This��layer��of��sand��is��a��true��biological��environment��in��which��bacteria��develop��that��eliminate��the��

polluting��materials��present��in��the��water.��

The��water��from��cleaning��the��filters��(also��known��as��"sludge")��are��also��sent��to��the��Actidyn��

technology.��The��thick��and��homogenised��sludge��is��then��ready��for��the��final��treatment,��the��object��

of��Plot��10.��

The��final��stage��is��eliminating��bacteriological��pollution��by��disinfection��with��chlorine��gas.��Each��

treatment��line��of��3��m3/second��(see��Figure��7��and��Figure��8)��includes:��

�x�� 3��parallel��Actiflo��decanters,��with��a��unit��volume��of��535��m3;��

�x�� A��battery��of��8��sand��filters,��with��a��unit��surface��of��104��m2;��

�x�� 2��Actidyn,��with��a��unit��volume��of��60��m3,��one��for��decanting��sludge,��and��the��other��for��the��
sludge��from��cleaning��the��filters;��

�x�� 2��treatments��with��UV��rays;��

Lastly,��a��pumping��station��equipped��with��6��unit��flow��pumps��of��1m3/second��releases��the��treated��

water��through��the��large�rdiameter��channels��(object��of��Plot��2)��to��the��distribution��centres,��object��

of��plots��3,��4,��5,��6,��7,��9,��and��from��3��final��storage��tanks,��object��of��Plot��8.��

��

Other��treatments��

Elimination��of��aluminium:��aluminium��precipitates��at��a��pH��between��6��and��6.5��and��as��

coagulation��can��reduce��the��pH��below��6,��it��is��necessary��to��increase��the��value,��which��can��be��

obtained��by��adding��lime��milk.��The��lime��milk��is��then��injected��at��the��two��of��the��Actiflo��

decanters;��

Neutralisation:��the��water��from��the��Kwanza��is��known��as��aggressive��(low��level��of��bicarbonates),��

with��it��being��necessary��to��neutralise��them��to��protect��the��pipes��from��corrosion.��This��operation��

is��performed��by��injecting��lime��water��into��the��reservoirs��of��treated��water��(after��filtration).��The��

lime��water��is��prepared��from��the��lime��milk.��

��
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��

Figure��8��–��Overview��of��the��WTP��and��Sludge��Treatment��Plant��treatment��(Source:��Epalanga��Consortium,��2012)��
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��

��

Figure��9��–��Overview��of��the��water��treatment��system��(Source:��Preliminary��draft,��2013)��

The��physiochemical��and��microbiological��treatment��of��raw��water��will��be��performed��from��the��

dosage��of��chemical��products.��The��project��thus��anticipates��the��construction��of��various��buildings��

for��storing,��preparing��and��dosing��chemical��products:��

�x�� Chemical�rproduct��storage��areal��

�x�� Chlorination��building;��

�x�� Reagent��building;��

�x�� Lime�rsaturators��building;��

�x�� Area��for��conditioning��and��dosing��chemical��products;� � � �
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The��project��envisages��two��distinct��treatment��processes,��are��referred��to��above,��(see��Figure��10)��

which��on��one��hand��reduce��the��volume��of��sludge��o��be��evacuated��by��dehydrating��them,��and��on��

the��other��hand��assess��the��overflow��waters,��sending��them��for��recirculation��in��the��WTP��to��be��re�r

used��on��agricultural��irrigation��systems.����

��

Figure��10���r��Overview��of��the��dirty�rwater��treatment��system��of��the��WTP��process��(adapted��from��
Preliminary��Draft,��2013)��

The��dirty��process��water��originating��from��the��drinking�rwater��production��plant��(WTP)��consists��

of:��

�9�� Thick��sludge��originating��from��the��WTP��thickeners��(Actiflo��Decantation);��

The��sludge��produced��by��the��WTP��is��transferred��to��the��sludge��treatment��installations.����

�9�� Overflow��water��from��various��hydraulic��structures;��
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The��overflow��water��originating��from��the��sludge��thickening��from��the��ACTIFLOTM��decanters��are��

pumped��to��an��ACTIDYNTM��decanter��thickener��and��recycled��at��the��start��of��the��treatment,��after��

disinfection��by��UV��rays.��

The��totality��of��the��water��from��the��FILTRAFLOTM��filters��is��stored��in��a��tank,��pumped��to��the��

ACTIDYNTM��decanter��and��finally��sent��for��tertiary��treatment��in��Plot��10.��

The��tertiary��treatment��consists��of��filtration��on��a��reed��bed��and��disinfection��by��UV��rays,��for��

possible��re�ruse��in��an��agricultural��irrigation��network.��This��final��step��of��a��possible��connection��to��

an��irrigation��network��is��outside��the��scope��of��the��project��under��study.��

However,��the��treatment��of��sludge��will��be��specified��in��greater��detail��in��the��point��referring��to��

Plot��10.��

Plot��2��

Water��transmission��network��

Plot��2��presents��a��set��of��drinking�rwater��pipes��from��the��WTP��to��the��distribution��centres,��

The��transmission��network��can��be��divided��into��8��main��sections,��with��each��section��having��a��

different��diameter.��Each��section��will��be��limited��by��the��distribution��centres��and,��in��certain��cases,��

by��derivations.��The��following��table��presents��a��summary��of��the��extension��to��be��executed��by��

diameter,��in��each��section.��

Table��6��–��Extensions��by��diameter��and��material��of��the��water��transmission��network��between��
Distribution��Centres��(Preliminary��Draft,��2013��Descriptive��Document��Q2)��

Section�� DN��(mm)�� Material�� Extension��(m)��

Abstraction���r��WTP��–��Derivation��1�� 2��x��1200 STEEL 2��x��10075��

Derivation��1��–��Derivation��2�� 1200 STEEL 5115��

Derivation��2���r��DC��KM��30�� 500 FFD 600��

Derivation��2��–��DC��Airport�� 600 FFD 6160��

Derivation��1��–��DC��Zango�� 1200 STEEL 23830��

DC��Zango���r��DC��PIV�� 800 FFD 14280��

DC��PIV���r��DC��Capalanga�� 800 FFD 6680��
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Section�� DN��(mm)�� Material�� Extension��(m)��

DC��Capalanga���r��DC��Cacuaco�� 2��x��400 FFD 2��x��11120��

��

The��values��of��the��material��quantities��are��provided��here��subject��to��reservations,��since��the��

outlines��are��still��subject��to��alterations.��

The��channellings��are��equipped��with��blocking��valves��useful��at��the��sections��for��the��maintenance��

operations,��draining��the��bottom��and��suction��cups��at��high��points,��and��–��given��their��size��–��each��

of��these��devices��are��placed��in��reinforced��concrete��and��equipped��with��inspection��boxes.��

The��stagnation��of��the��channellings��will��be��tested��before��putting��them��into��service,��in��

accordance��with��the��standards��in��force,��as��well��as��being��cleaned��and��disinfected��before��being��

activated.����

Plot��3��to��9����

Distribution��Centres��

The��project��envisages��7��distribution��centres,��with��each��of��these��being��consisting��of��a��

chlorination��section,��reservoir,��water��tower,��administrative��building,��pumping��building��and��

chlorine��store.��The��residual��water��from��the��installation��will��be��sent��to��a��sceptic��tank.��The��main��

characteristics��of��each��one��of��the��centres��are��presented��in��Tabla��8.��

Table��7��–��General��characteristics��of��the��Distribution��Centres��(Source:��EPAL�rEP��topographical��survey,��
11.08.2014��and��Preliminary��Draft)��

Distribution��centre��

Quilonga��
Grande��

Km��30�� New��airport�� Zango��5�� PIV�� Capalanga�� Cacuaco��

Plot��8�� Plot��6�� Plot��5�� Plot��4�� Plot��9�� Plot��7�� Plot��3��

Capacity��(m3)�� 50000�� 20000�� 40000�� 20000�� 50000�� 10000�� 35000��

Area��occupied��(m2)�� 87500�� 21980�� 35500�� 62100�� 26000�� 10175�� 47500��

Radius��of��influence��(ha)�� N/A�� 6.624�� 9.103�� 3.894�� 7.518�� 5.215�� 5.281��

Elevation/quote��(m)�� 161�� 150.5�� 156�� 150�� 141.5�� 135�� 125��

Reservoir��height��(m)�� 35�� 46.5�� 40�� 39�� 51�� 25�� 55��
Legend:��
N/A��–��Information��not��available��
��

Plot��10��
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Sludge��treatment����

Plot��10��relates��to��the��final��treatment��of��the��sludge��(see��Figure��11)��produced��during��the��water�r

treatment��process,��and��is��integrated��at��the��area��regarding��the��WTP��of��the��Quilonga��Grande,��It��

will��comprise��an��ultraviolet��(UV)��treatment,��a��dehydration��building,��a��neutralisation��tank,��cane��

fields��and��a��sludge��storage��area.��

The��thick�rsludge��treatment��process��is��performed��in��the��dehydration��building��that��is��integrated��

into��the��continuation��of��the��sludge�rthickening��process.��The��dehydrated��sludge��is��subsequently��

stored,��and��then��sent��elsewhere��by��lorry.��The��final��destination��of��the��sludge��is��not��defined,��and��

is��outside��the��scope��of��the��project.��

��

Figure��11���r��Overview��of��sludge��treatment��process��(Source:��Preliminary��Draft���r��Q10,��2013)��

��

The��thickened��sludge��from��plot��1��is��transferred��through��pumping��to��a��1500��m3��homogenisation��

tank,��also��known��as��a��thickened��sludge��tank,��which��is��equipped��with��submersible��agitators.��

From��this��step,��the��sludge��continues��to��the��mechanical��dehydration��facility��consisting��of��two��

centrifuges.��

The��dehydrated��sludge��is��sent��to��screw��pumps��for��storage,��being��injected��with��a��polymer��in��

order��to��facilitate��this��transfer.��The��storage��area��is��480��m3.��
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The��overflow��water��is��sent��to��a��neutralisation��tank��and��from��this,��a��part��of��the��flow��goes��to��a��

filtration��phase��on��a��reed��bed��and��then,��disinfection��by��UV.��The��excess��if��sent��by��natural��means��

(see��Figure��12).��

��

Figure��12��–��Overview��of��the��overflow�rwater��treatment��process��(Source:��Preliminary��Project��Q10,��
2013)��

��

The��overflow��is��sent��to��a��195��m3��neutralisation��tank��equipped��with��submersible��agitators.��

A��part��of��this��neutralised��overflow��is��conveyed��to��tertiary��treatment��for��disinfection��and��re�r

usage��in��agricultural��irrigation��networks.��The��neutralised��excess��is��released��into��the��rainwater��

network,��and��can��also��be��disposed��of��into��the��environment.��

The��tertiary��treatment��consists��of��the��following��stages:��

�x�� Filtration��on��2��reed��filter��beds��(cane��fields),��with��a��unit��surface��of��175��m2;��

�x�� Treatment��with��UV��rays,��for��eliminating��pathogenic��germs;��

�x�� Pumping��for��irrigation.��

��
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This��plot��will��be��equipped��with��a��road��scale��for��weighing��lorries��transporting��sludge.��

��

Auxiliary��installations��

Monitoring��and��administration��structures��

In��order��to��perform��exploration��and��maintenance��services��to��the��WTP,��a��two�rstorey��building��

of��656��m2��in��total��will��be��built,��consisting��of��reception��rooms,��two��laboratories,��bathrooms��

and��male��and��female��changing��rooms,��circulations,��meeting��rooms,��control,��archives,��kitchen��

and��canteen.��

A��three�rstorey��building��will��be��built��for��management��and��administration��that��will��be��house��

the�� reception,�� IT�� rooms,�� archive,�� offices,�� meeting�� room,�� maintenance�� room,�� toilets,��

secretariat��and��conference��room.��

��

II.2.2.��Equipment��and��Consumptions��

The��list��of��equipment��to��be��installed��in��Plot��1,��8��and��10��can��be��found��Attached.��For��the��

remaining��plots,��no��information��is��available��at��this��phase��of��the��project.��

The��energy��and��reagent��consumptions��at��the��exploration��phase��of��plot��1�rWTS��was��estimated��

based��a��treated�rwater��flow��of��3m3/s��of��product��for��20��hours��a��day,��365��days��a��year,��i.e.��half��of��

the��station's��nominal��capacity.����

Annual��electrical��energy��consumption��will��be��78,78,.986��kWh/year,��39.5��kWh�� for�� the��

abstraction��installation,��37.3��kWh��for��the��treatment,��and��1��kWh��for��preparing��the��reagents.����

The��quantities��of��reagents��in��commercial��products��will��be��90��tonnes��of��chlorine,��15��tonnes��of��

polymers,��3,400��tonnes��of��aluminium��sulphate,��246��tonnes��of��sand��and��2,000m3��of��lime��milk.��

The��consumptions��are��differentiated��in��the��following��figure.� � � �
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��

��

Figure��13��–��Consumptions��of��reagents��(Source:��Preliminary��draft,��2013)��

��

II.2.3.��Basic��infrastructures��

All��of��the��buildings��will��be��equipped��with��cooling��systems,��communication��system,��anti�r

intrusion��systems,��and��fire�rdetection��systems.��

Service��water��and��water��for��human��consumption��

Service��water��will��essentially��be��used��for��diluting��reagents��and��cleaning��the��installations.��Each��

building��consuming��service��water��is��connected��by��a��distribution��network.��Water��for��human��

consumption��will��be��supplied��by��the��Quilonga��Grande��DC��–��Plot��8.��

Compressed��air��

The�� project�� still�� envisages�� the�� installation�� of�� compressed�rair�� production�� plants�� for��

manoeuvring��the��valves��with��pneumatic��controls,��and��the��station's��other��consumers��of��

compressed��air.��
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Residual��water��treatment��

Residual��water��of��domestic��origin��are��sent��to��screening��equipment��and��then��transported��to��a��

tilting�� funnel�� for�� treatment��on��a��bed��of��microphytes��before��being�� released�� into�� the��

environment.��

Energy��system����

An��energy��Transformer��Station��(TS)��will��be��constructed,��an��electrical��substation,��able��to��

guarantee��the��supply��of��energy��for��the��system��to��function��in��normal��conditions��and��in��periods��

of��electrical��failure.��The��TS��will��have��an��area��of��68,4��m2��that��will��be��connected��to��another��

building��for��installing��the��generator��and��diesel��storage.��

Security��equipment��

To��ensure��the��technical��installations��are��protected,��the��projects��foresees��the��provision��of��C02,��

powder��and��water��extinguishers,��and��equipment�� for�� individual��protection��such��as��ear��

protectors,��protection��masks��for��handling��reagents��and��gloves.��

II.4.��PHASES��OF��THE��PROJECT��

As��mentioned��in��the��previous��chapters,��the��project��will��consist��of��two��distinct��phases��known��as��

the��construction��phase��and��the��exploration��phase.��

Since��the��project��is��divided��into��10��plots��with��various��locations��as��well��as��different��civil��

construction��works,��the��actions��to��be��listed��in��the��construction��phase��will��be��the��main��ones��to��

occur��in��each��plot.��There��will��subsequently��be��a��more��detailed��description��of��each��of��the��

phases��and��activities��involved:��

Construction��Phase:����

In��terms��of��activities,��it��is��predicted��that��in��Plot��1��and��10��in��particular,��the��following��be��

developed:��

�9�� Work�rsite��installation;��

�9�� Ground��levelling��(excavations,��ground��movements��and,��prior��demolitions��in��certain��

lots);��

�9�� Foundations��–��Special��works;��

�9�� ��Structural��Works��(moulded��concrete��structures,��scaffolding��and��falsework,��concrete��

assembly��scaffold,��concrete��structures��and��pre�rfabricated��slabs,��etc.)��
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�9�� Finishes��(waterproofing��concrete��roofs,��metal��work��and��carpentry);��

�9�� Buried��networks��(drainage,��electrics��and��lighting),��circulation��routes��and��access��and��

landscape��planning;��

�9�� Installations��(electrics,��telephony,��logistics��and��water��sanitation);��

�9�� Storey��construction;��

�9�� Construction��of��steel��piping;��

�9�� Miscellaneous��(construction��of��fencing,��wooden�rstructure��covers,��block��masonry,��

metal��structures��and��rolling��bridges;��

�9�� Cleaning��and��Disinfections;��

�9�� Dismantling��the��work��site��and��cleaning��the��area;��

�9�� (….)��

��

Exploration��Phase:����

The��second��and��final��phase��is��the��exploration��(or��usage),��which��will��consist��of:��

�9�� Operation��of��the��WTP,��sludge��treatment��station,��DC��and��intake��conduits;��

�9�� Maintaining��all��of��the��infrastructures;��

Since��the��basis��for��the��EIA��is��the��Preliminary��Draft,��certain��aspects��such��as��the��workforce��

numbers��required,��the��duration��of��the��works��in��each��plot��and��the��working��hours��have��not��yet��

been��defined.��

The��Supply��System��will��operate��continually,��i.e.��24��hours/day,��365��days��a��year.��In��the��WTP��and��

Sludge��Treatment��Station,��the��majority��of��equipment��will��operate��20��hours/day.II.4.1��Schedule��

The��construction��phase��of��the��project��has��a��predicted��duration��of��3��and��a��half��years.��Its��

phasing��will��make��it��possible��to��product��3��m3/s,��or��50%��of��the��total��capacity,��10��months��before��

the��system's��total��operation.��

Figure��14��presents��the��schedule��for��the��construction��phase,��it��can��be��seen��that��the��works��with��

the��least��duration��are��the��WTP��(Plot��1,��8��and��10)��and��those��of��the��DC��New��Airport��(Plot��5)��and��

DC��PIV��(Plot��9).��
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��

Figure��14��–��Schedule��for��the��construction��phase��of��the��project��

��

II.5.��ASSOCIATED��OR��COMPLEMENTARY��PROJECTS��

The��project��also��integrates��the��electrical��supply��of��the��WTP��from��the��electrical��pole��of��the��high�r

voltage��electrical��Substation��"Aeroporto��Dr.��Agostinho��Neto”.��This��connection��(see��Figure��15)��

will��be��air��type��60kV,��consisting��of��around��56��electrical��poles��and��sized��30��MVA��power��

(adapted��from��Descriptive��Document��Q1�rPreliminary��Project,��2013).��

��

Figure��15��–��Location��of��the��WTP��electrical��supply��project��
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Installed��at��the��entrance��of��the��WTP��are��an��electrical��pole��of��protection/block/transformer��

type,��as��well��as��a��60/11��KV��transformer,��or��30��MVA��power.��Auxiliary��transformers��of��11��KV��/ ��

400V��are��also��installed��at��different��points��of��the��station��in��order��to��supply��the��equipment.��The��

Low�rVoltage��400V/230V��Distribution/230V��undulated��frames��complete��the��device.��

In��the��raw�rwater��pumping��station,��5��generators��with��a��unit��power��of��2,500��KVA��assisting��the��

High��Voltage��will��be��installed.��

II.6.��MATERIALS��AND��ENERGY��USED��

Various��energy��sources��and��materials��will��be��used��during��the��two��phases��analysed��of��the��

project,��in��accordance��with��the��specific��needs��of��each��of��the��phases.��

Performed��below��is��a��synthesis��of��the��main��materials��and��energy��sources��used��during��the��

construction��and��exploration��(see��Table��9).��

�� ��
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Table��8��–��Materials��and��Energy��sources��used��in��the��phases��of��the��project��

Project��phase�� Resources��

Construction��

Materials

Topsoil��
Equipment��maintenance��materials
Various��construction materials
Piping��in��various��materials
Metal��structures
Metal��security��railings
Water��
Concrete��
Cement��
Sand��and��other��crushed��aggregates
Various��floorings��(e.g.��asphalt)
Wood��
Tile��and��other��ceramic��elements
Paper��and��cardboard
Various��electrical��materials
Geo�rsynthetic��materials
Metal��structures
Paints��and��coating��materials
Various��plastics
Plaster��
Iron��

Energy

Electricity��
Fossil��fuels��(diesel)
Gas��

Exploration��

Materials��
Chemical��products��for��WTP and��WTSP

�x�� Chlorine��gas;��
�x�� Sodium��hydroxide;��
�x�� Fluorosilicic��acid;��
�x�� Cationic��polymer;��
�x�� Aluminium��polychloride.��
�x�� Aluminium��sulphate��(coagulant)��

Water����
Installation��maintenance��and��conservation��materials
Office��materials

Energy

Electricity��
Fossil��fuels��(diesel)

�� ��
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II.7.��EFFLUENTS,��WASTE,��ATMOSPHERIC��EMISSIONS��AND��NOISE��

Considering��the��activity��under��study��and��the��typology��of��the��project��at��hand,��it��is��possible��to��

prevent��effluents,��solid��waste,��atmospheric��emissions��and��noise��being��produced,��as��can��be��

seen��in��Tabla��10..��

Table��9��–��Effluents,��Waste��and��Emissions��emitted��in��the��construction��and��exploration��phase��

Project��

phase��
Effluents,��waste��and��emissions��predicted��

Construction��

Liquid��effluents

Residual��domestic��water��

Equipment�rcleaning��water��(concreting)

Waste

Waste��from��maintaining��mobile��equipment

Earth��from��excavation��

Waste��from��clearing��and��scouring

Waste��from��construction��and��demolition

Lubrication��oils��and��masses

Paper��and��cardboard;��plastics;��paper��and��cardboard��packaging;��plastic��packaging��

Metallic��and��non�rmetallic��waste

Solid��domestic��waste��

Atmospheric��emissions

Dust��originating��from��demolition��works

Dust��and��gasses��originating��from��vehicle��circulation��and��equipment��operation��

Combustion��gasses��from��generator��operation

Sound��emissions

Emission��of��noise��due��to��activities��of��the��works��(concreting,��handling��equipment,��etc.)

Emission��of��noise��generated��by��circulation��of��vehicles

� � � �



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �75/424��
FPS�rA.001/3��

Exploration��

Effluents

Residual��domestic��water

Residual��water��from��the��process��for��irrigation��(100��m3/h)*

Residual��water��from��the��process��for��natural��environment��disposal��(600��m3/h)* ��

Waste

Solid��urban��waste��

Paper/cardboard��and/or��plastic��packaging��(contaminated��or��non�rcontaminated)��

Sludge��resulting��from��Sludge��Treatment��Station��(97��m3/dte)

Various��contaminated��packagings��(paints,��diluents,��oils��and��detergents,��chemical��

products)��

Waste��from��equipment��maintenance��(electro�rpumps,��etc.)

Paper��and��cardboard��

Paper��and��cardboard��

WEEE���rwaste��electric��and��electronic��equipment

Inks��and��toners��

Atmospheric��emissions

Gasses��and��particles��from��vehicle��circulation��and��mobile��equipment;��

Gasses��from��combustion,��circulation��and��operation��of��equipment

Sound��emissions

Noise��emissions��generated��by��vehicle��circulation��(sludge��transportation��to��elsewhere)

Noise��emission��generated��by��equipment��operation��(pumps,��generators,��etc.)��

(*)��values��indicated��in��the��Preliminary��Draft��

��

��

�� ��
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�,�,�,���� �&�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���5�H�I�H�U�H�Q�F�H���6�L�W�X�D�W�L�R�Q��

��

This��chapter��characterises��the��current��state��of��the��environment��in��the��study��area��for��the��

different��environments��that��may��be��affected��by��the��project.��The��characteristics��of��the��

reference��situation��were��based��on��evidence��collected��from��field��trips��and��studies,��and��used��

available��maps��of��the��area��and��other��bibliographic��references.��This��characterisation��should��

make��it��possible��to��predict��possible��future��developments��in��the��areas��affected��by��the��project��

and��their��influence��in��construction��and��operation��phases.��

The��documentation��used��in��the��preparation��of��this��document��include:��

�x�� Military��maps��(IGCA);��

�x�� Maps��used��by��the��FAO;��

�x�� Dynamic��Angola��Municipalities��Atlas;��

�x�� Geographical��Atlas��of��Angola;��

�x�� Other��bibliographic��references.��

The��field��studies��provided��a��detailed��framework��for��the��descriptors��that��were��analysed,��

which��are��shown��in��Table��11.��

Table��10���r��Environmental��Descriptors��analysed��in��the��study����

Environmental��Descriptors

Physical�� Biological�� Social��

Climate��

Ecological��Factors��

Socio�rEconomy��
Geology����

Water��Resources��(Water��
Quality��and��Pollution��Sources)�� Land��Use��and��Planning��

Noise��

Air��Quality��

Landscape��
Regional��framework,��

Heritage��Soil��

Waste��
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The��classification��process��of��the��environmental��descriptors��also��included��a��study��and��analysis��

of��all��information��available��from��official��bodies.��

The��following��chapters��describe��the��reference��situation��for��each��of��the��relevant��environmental��

descriptors.��

III.��1.��CLIMATE��

The��characterisation��of��the��region's��climate��has��a��bearing��on��this��study��because��of��its��influence��

on��the��hydrologic��cycle,��and��particularly��on��water��availability,��flow��regimes��and��soil��erosion.��

The��climate��also��determines��the��type��of��vegetation��that��can��be��incorporated��in��the��project��

area��to��try��to��minimise��negative��impacts.��This��characterisation��is��in��general��based��on��

parameters��of��temperature,��rainfall��and��atmospheric��humidity.��

Most��of��Angola��is��subtropical��and��has��a��dry��season��(Cacimbo)��and��a��rainy��season.��

According��to��the��Atlas��of��Angola��for��secondary��schools��(2008��edition),��Angola��is��divided��into��

four��climate��zones:��highlands,��tropical��desert,��tropical��damp,��and��tropical��dry.��The��project��area��

is��in��this��last��zone.��

The��dynamic��map��of��Angola��divides��the��territory��into��seven��climate��zones:��the��warm,��dry��

coastal��climate��(of��which��the��project��area��is��located);��the��warm��semi�rarid��region;��the��warm��

rainy��northern��plains;��the��warm��rainy��sandy��North;��the��cool��damp��central��plains;��the��cool��

rainy��sandy��East;��the��dry��sandy��South.��

Among��other��classifications,��Figure��16��shows��Koppen�rGeiger's��climate��classification��for��

Angola.��This��particular��classification��shows��that��the��project��area��lies��in��an��arid��region��

(warm/steppe).����
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��

Figure��16���r��Koppen�rGeiger��Climate��Classification��for��Angola��

��

III.��1.1��Temperature��

There��are��significant��geographical��differences��throughout��Angola��in��relation��to��average��annual��

temperatures,��with��the��lowest��temperatures��recorded��in��the��region��of��Huambo��and��Lubango��

and��the��highest��temperatures��recorded��in��Luanda��and��Ndalatando��and��part��of��the��province��of��

Zaire.��
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There��are��also��significant��seasonal��variations��in��temperature��in��other��regions��of��Angola.��This��is��

not��the��case��in��the��region��for��the��project,��which��shows��no��seasonal��fluctuations��of��over��12ºC.����

The�� lowest�� temperatures��are�� in��July��and��August��(approx.��19��ºC)��and�� the��maximum��

temperatures��are��between��February��and��April��(approx.��31��ºC)��(Table��12��and��Figure��17).��

Table��11���r��Minimum,��average,��and��maximum��temperatures��in��the��region��of��Luanda��

��
Min.��air��temp��

(ºC)��
Av.��air��temp��

(ºC)��
Max.��air��temp��

(ºC)��

JAN�� 23.8�� 26.8�� 29.6��

FEB�� 24.7�� 27.9�� 30.9��

MAR�� 24.6�� 28.1�� 31.2��

APR�� 24.4�� 27.5�� 30.8��

MAY�� 23.6�� 26.4�� 29.6��

JUN�� 20.6�� 23.7�� 26.7��

JUL�� 19.0�� 22.3�� 25.0��

AUG�� 19.1�� 21.9�� 25.4��

SEP�� 20.3�� 23.3�� 26.3��

OCT�� 22.2�� 24.4�� 27.9��

NOV�� 23.4�� 26.4�� 29.2��

DEC�� 23.6�� 26.5�� 29.2��

YEAR�� 22.4�� 25.4�� 28.5��

Source:��www.inamet.ebonet.net/NormaisClimatologica.htm����

��

Figure��17���r��Graph��showing��the��evolution��of��minimum,��average,��and��maximum��temperatures��in��the��
Luanda��region��
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III.��1.2��Rainfall��

Rainfall��in��Angola��is��influenced��by��the��centre��of��high��pressure��in��the��South��Atlantic,��by��the��cold��

Benguela��current,��and��by��its��altitude.��The��average��annual��rainfall��decreases��from��North��to��

South��and��increases��with��altitude��and��distance��from��the��sea.��The��most��mountainous��regions��

north��of��Huambo��and��in��northern��Angola��have��higher��rainfall,��with��over��1000��mm��annually.����

The��data��available��from��http://www.inamet.gov.ao/��was��used��to��draw��up��Figure��18,��which��

highlights��the��geographical��distribution��of��the��monitoring��stations��network��(although��with��

lesser��representation��in��the��provinces��of��Lunda��Norte,��Kwanza�rNorte,��Moxico,��Cuando�r

Cubango��and��Cunene)��and��the��geographical��heterogeneity��of��the��amount��of��rainfall.��

��

Figure��18���r��Average��annual��rainfall��from��the��27��monitoring��stations��in��Angola����
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According��to��data��recently��published��by��UNAMET,��in��Luanda��the��average��annual��rainfall��is��

around��575��mm,��and��the��rainy��season��is��considered��as��the��period��between��November��and��

April��(Table��13).��

Table��12���r��Monthly��rainfall��data��for��Luanda��(Climate��Normals)��

�� JAN�� FEB�� MAR�� APR�� MAY�� JUN�� JUL�� AUG�� SEP�� OCT�� NOV�� DEC�� ANNUAL��

Rainfall����

(mm)��
52.7�� 53.2�� 133.3�� 162.0�� 24.8�� 0�� 0�� 0�� 6.0�� 21.7�� 69.0�� 52.7�� 575.4��

Source:��http://www.inamet.gov.ao/��(accessed��September��20141)��
��
However,��the��Climate��Normals��for��the��period��between��1931��and��1960��show��a��lower��average��of��

368��mm��(SMN,��1965).��

There��is��considerable��inter�rannual��variability��in��rainfall��with��differentials��of��780��mm��(e.g.��in��

1916��there��was��854mm��of��rain��and��in��1914��there��was��only��73mm).��For��the��data2��for��the��period��

between��1901��and��1952��(52��years��of��data),��the��average��rainfall��was��335mm��with��a��median��

equivalent��to��316mm��(Figure��19).��Although��this��data��relates��to��the��more��distant��past,��it��is��

compatible��with��the��Climate��Normals��for��the��period��1931�r1960,��and��is��well��below��the��average��

value��provided��by��the��Angolan��National��Institute��of��Meteorology��and��Geophysics��(Table��13).��

From��an��examination��of��Figure��19��and��Figure��20��one��can��also��see��that:��

���� There��are��several��periods��of��two,��three��or��four��years��in��a��row��with��annual��rainfalls��of��

less��than��the��average��value��of��the��data��series.��

���� The��annual��rainfall��of��the��rainiest��year��was��11��times��greater��than��that��of��the��driest��

year;��

���� The��least��rainy��months��are��in��June,��July��and��August��(90%��seeing��less��than��1��mm��per��

month);��

���� 93%3��of��the��annual��rainfall��falls��in��the��six��months��of��the��year��from��November��to��April.��

��
��
����������������������������������������������������������������������������������������������������������������������������������
1��The��time��series��for��the��data��is��not��known.��
2��Source:��Meteorological��and��climatological��elements���r��Angola,��1952��(Meteorological��Service��of��Angola,��
1953)��
3��Average��Value.��In��these��six��months,��the��lowest��percentage��of��annual��rainfall��is��69%��(seen��in��1943).��In��
1924,��these��same��six��months��saw��100%��of��the��annual��rainfall.��
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��

Figure��19���r��Evolution��of��annual��rainfall��in��the��period��1901���r��1952��at��the��"João��Capelo��Observatory"��in��
Luanda��

��

��

Figure��20���r��Monthly��rainfall��statistics��for��the��period��1901���r��1952��at��the��"João��Capelo��Observatory"��in��
Luanda���� ��
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Records��for��the��years��of��1931��and��1960��show��that��the��maximum��daily��rainfall��was��149mm.��The��

maximum��daily��figures��according��to��month��are��shown��in��Table��14.��

Table��13���r��Maximum��daily��rainfall��in��Luanda��(Climate��Normals��for��the��period��1931�r1960)��

�� JAN�� FEB�� MAR�� APR�� MAY�� JUN�� JUL�� AUG�� SEP�� OCT�� NOV�� DEC��

Maximum��
daily��rainfall��

(mm)��
132.2�� 82.5�� 147.7�� 149.0�� 58.8�� 4.8�� 1.0�� 5.0�� 5.4�� 19.5�� 62.7�� 39.7��

��

III.��1.3��Atmospheric��humidity��

Atmospheric��humidity��is��the��amount��of��water��vapour��in��the��atmosphere.��It��is��important��to��

measure��it��as��it��affects��the��air��temperature��and��the��speed��of��evaporation��of��water��from��the��

soil��surface.��Additionally,��the��condensation��of��water��vapour��into��the��atmosphere��can��influence��

other��phenomena��such��as��fog��and��rain.��Relative��humidity,��together��with��temperature,��solar��

radiation��and��wind��speed,��influence��certain��important��aspects��including��farming��and��general��

well�rbeing.��

According��to��the��data��provided��by��the��Angolan��National��Institute��of��Meteorology��and��

Geophysics��(UNAMET),��the��average��atmospheric��humidity��in��Luanda��is��78%.��There��is��not��a��

great��deal��of��seasonal��variability,��with��the��lowest��values��seen��in��the��month��of��February��and��the��

highest��in��the��months��of��April,��May,��July,��August��and��September��(Table��15).����

Table��14���r��Monthly��values��showing��the��relative��atmospheric��humidity��in��Luanda��

�� JAN�� FEB�� MAR�� APR�� MAY�� JUN�� JUL�� AUG�� SEP�� OCT�� NOV�� DEC��

Relative��
Humidity����

(��%)��

76�� 74�� 77�� 80�� 80�� 78�� 80�� 81�� 80�� 78�� 77�� 77��

Source:��www.inamet.ebonet.net/NormaisClimatologica.htm��(accessed��2013)��

� � � �
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These��values��are��consistent��with��the��mean��values��obtained��for��the��thirty��years��between��1931��

and��1960��(Table��16).��In��Table��16��one��can��see��there��are��consistently��fewer��readings��taken��at��

15:00h��than��those��taken��at��the��start��of��the��day��(at��9:00h),��and��than��those��taken��at��the��end��of��

the��day��(which��are��measured��at��21:00h)��for��the��maximum��daily��values.����

Table��15���r��Climate��Normals��for��relative��atmospheric��humidity,��measured��at��three��different��times��of��
day,��for��the��period��1931�r1960,��at��the��João��Capelo��Observatory��in��Luanda��

Relative��
Humidity��(%)��

JAN�� FEB�� MAR�� APR�� MAY�� JUN�� JUL�� AUG�� SEP�� OCT�� NOV�� DEC��

9:00h�� 78�� 76�� 78�� 83�� 82�� 81�� 82�� 84�� 81�� 80�� 81�� 78��

15:00h�� 74�� 71�� 73�� 77�� 77�� 74�� 77�� 77�� 76�� 75�� 76�� 74��

21:00h�� 84�� 81�� 82�� 87�� 88�� 86�� 87�� 88�� 88�� 84�� 84�� 84��

��

III.��1.4��Wind��patterns��

Analysis��of��wind��patterns��was��based��on��the��climate��normals��registered��at��the��João��Capelo��

Observatory��(Luanda),��for��the��thirty��years��between1931�r1960.��

According��to��these��data��from��the��João��Capelo��Observatory:��

���� With��the��exception��of��the��month��of��July��(with��SW��prevailing��winds),��the��prevailing��

winds��are��from��the��West��at��all��other��times��(Figure��21);��

���� The��prevalence��of��these��W��and��SW��winds��is��more��marked��in��the��months��of��October��

and��November.��

���� Average��wind��speeds��(from��those��recorded��over��1��km/h)��do��not��exceed��22��km/h��and��

three��quarters��of��these��are��below��12.9��km/h.��

���� The��periods��with��wind��less��1��km/h��are��most��common��in��the��months��of��July��and��August,��

and��least��common��in��the��months��of��October��and��November.��

� � � �
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��

��

Figure��21���r��Monthly��variation��of��wind��frequency��and��speed��from��eight��directions,��in��the��period��1931�r
1960,��recorded��at��the��João��Capelo��Observatory��in��Luanda.��

� � � �
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III.��1.5.��Forecasts��in��the��Absence��of��the��Project��

In��the��absence��of��the��Project��“Abastecimento��de��Água��Potável��de��Luanda� � � r� �Sistema��V� � � r� �

Quilonga��Grande”��[Drinking��Water��Supply��in��Luanda���r� �System��5�� �r� �Quilonga��Grande]��there��are��

likely��to��be��changes��in��the��current��climate,��given��that��the��economy��of��the��region��under��analysis��

(as��well��as��the��country��as��a��whole)��is��growing��fast,��and��this��growth��will��lead��to��more��

residential,��commercial��and��industrial��construction.��

This��overall��predicted��change��is,��however,��in��the��long�rterm,��and��it��is��not��certain,��particularly��

because��of��so�rcalled��global��"climate��change".��

Climate��change��is��related��to��certain��human��activities��(e.g.��emissions��of��CO2��and/or��CH4��from��

industrial��plants)��and��to��natural��phenomena��(e.g.��emissions��of��different��gases��from��active��

volcanoes).��However,��this��report��will��only��look��at��human��causes,��as��these��are��the��ones��that��can��

be��controlled/minimized.��It��should��also��be��noted��that��many��of��the��consequences��of��climate��

change��are��not��necessarily��felt��locally,��but��are��more��widespread,��and��changes��caused��by��

activities��in��other��parts��of��the��world��may��have��repercussions��in��this��region.��

This��means��that��even��in��the��absence��of��the��Project,��predictions��are��that��vegetation��will��

continue��to��be��removed��and/or��burned,��industrial��plants��will��continue��to��emit��gases��(even��

though��there��may��be��certain��improvements��as��a��result��of��more��effective��environmental��

policing��by��the��Angolan��authorities),��and��construction��will��continue��to��spread,��all��of��which��will��

increase��the��barrier��effect,��in��particular��with��regard��to��wind��and��sunshine.��These��will��directly��

affect��the��climate��at��a��more��local��level.��

III.2.��GEOLOGY����

III.2.1��Geomorphological��Framework��

On��the��basis��of��its��morphological��and��structural��characteristics,��Angola��is��divided��into��two��

parts:��east��and��west.��The��east��is��characterised��by��outcrops��and��highlands,��while��the��west��

(which��is��where��the��Project��is��located)��is��more��denuded��with��high��current��levels��of��erosion.��

The��western��part��of��Angola��encompasses��the��Central��Plateau��and��the��steppes,��the��denuded��

plains��of��Maiombe,��the��plains��of��Kuanza�rLonge��,��the��Zenza�rLonge��"plateau",��the��plain��of����

Cuango��and��lowlands��of��Cassanje,��the��coastal��plain��(which��is��where��the��project��is��located)��and��

the��high��plains��of��Namibe.��
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The��coastal��plain,��which��is��irregular,��was��formed��on��Mesozoic��marine��deposits��from��the��

Perioceanic��basin.��In��general,��it��is��no��wider��than��15�r30��miles.��Close��to��the��mouths��of��the��Zaire��

and��Kwanza��rivers,��the��plain��widens��to��between��100��and��130��km,��forming��the��coastal��basin��of��

the��same��name.����

At��the��Kwanza��basin,��the��coastline��is��dotted��with��lagoons��that��fill��a��variety��of��tectonic��land�r

level��changes.��The��hills��and��ridges��on��the��plain��were��formed��in��local��outcrops��of��rocks��that��are��

resistant��to��denudation.��The��arched��depressions��that��can��be��seen��in��relief��probably��correspond��

to��salt��dome��structures.��Along��the��coast,��there��is��an��abrasion��of��between��20��to��50��m��in��

altitude.��Near��the��mouths��of��several��rivers��are��beaches,��ridges,��islands��and��sandbanks��that��are��

several��metres��high��(Araujo��&��Guimaraes,��1992).��

Using��a��different��terminology��from��that��used��in��the��work��of��Araujo��&��Guimaraes��(1992),��Figure��

22��shows��the��geomorphological��mapping��from��the��Geographical��Atlas��of��Angola��for��secondary��

schools,��published��in��2008.��

��

��

Figure��22���r��Geomorphological��Mapping��of��Angola����

��
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III.��2.2��Geological��Framework��

The��geology��of��the��region��is��dominated��by��Cenozoic��sedimentary��formations.��According��to��the��

explanatory��notes��for��the��Geological��map��(scale��1:��1,000,000),��organised��A.��G.��de��Araujo��and��

Filomena��Guimaraes��(1992),��one��can��characterise��the��formations,��from��oldest��to��most��recent,��

as��follows:��

�x�� Paleogene��

The��region��of��Kwanza��is��characterised��by��Palaeocene��formation��of��the��Dande��River,��the��Eocene��

formations��of��Gratidão��and��Cunga��and��the��Palaeocene�rEocene��formations��of��the��Dande��River,��

Gratidão��and��Cunga.��The��Paleogene��deposits��have��been��most��developed��in��the��area��of��Kwanza,��

and��have��been��the��subject��of��a��large��number��of��drilling��exercises��along��with��a��number��of��other��

outcrops��in��the��region��of��the��Dande,��Cuvo,��Kwanza��and��Cunga��rivers.����

The��formation��of��the��Dande��River��has��the��most��important��outcrops��in��the��eastern��part��of��the��

region.��It��is��principally��marl��and��sandstone��clay��that��are��amassed��at��the��bottom,��and��

phosphatic��clay��at��the��top.��The��western��sector��of��the��region��has��limestone�rclay��deposits.��These��

are��about��600m��deep��and��lie��in��stratigraphic��unconformity��on��the��Teba��deposits.��

The��Gratidão��formation��is��in��the��eastern��and��central��parts��of��the��area,��and��also��in��small��spots��

along��the��coast��in��the��southern��part.��It��consists��of��marl,��limestone,��sandstone��and��clay.��These��

are��up��to��500m��deep��and��lie��along��the��formation��of��the��Dande��River,��there��is��only��

unconformity��in��its��contact��in��the��eastern��part��of��the��region.��

The��Cunga��formation��is��particularly��well��developed��in��the��south��of��the��region.��It��is��composed��

primarily��of��marl��and��clay.��It��is��500m��deep��and��lies��in��conformity��with��the��Gratidão��formation.��

The��Dande��River,��Gratidão��and��Cunga��formations��were��separated��on��the��coast��of��the��northern��

part��of��the��area,��and��were��only��discovered��after��drilling.��Due��to��their��homogeneous��lithology,��

it��had��not��been��possible��to��differentiate.��They��consist��of��marl��and��limestone��and��include��

coprolite��and��conglomerates.��They��are��between��200��to��300m��deep.��The��age��of��the��Paleogene��

deposits��was��defined�� through��the��fossils.��The��rocks��of�� these��formations��have��storage��

properties��and��are��in��an��area��of��oil��deposits.��
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1)�� Paleogene���r��Neogene��

Undifferentiated��Paleogene�rNeogene��deposits��in��the��Perioceanic��basin��and��continental��basins.��

They��are��represented�� in��the��Perioceanic��basin��by��the��Oligocene�rMiocene��Quifangondo��

formation;��in��the��Kwanza��region��by��the��Eocene�rMiocene��Malembo��formation��and��by��Eocene�r

Pliocene��and��Oligocene�rMiocene��deposits��in��the��Cabinda�rCongo��region;��and��by��Eocene�r

Miocene��and��Eocene�rPliocene��deposits��in��the��Namibe��region.��

In��Kwanza��the��Quifangondo��formation��is��widely��developed,��forming��large��areas��in��its��northern,��

southern��and��central��areas.��It��is��principally��composed��of��sandy�rclay��rock.��Occasionally��the��

centre��of��these��may��have��calcareous��or��gypsiferous��sediments��and��intercalated��marl��and��

limestone.��Its��depth��varies.��In��the��basins��it��can��reach��3013m��deep��(Calomboloca��1��drill,��

northern��sector��of��the��zone),��ranging��in��it��older��elevations��and��depths��between��zero��and��

several��hundreds��of��metres.��It��lies��in��stratigraphic��unconformity��on��the��deposits��of��the��Cunga��

formation.��

2)�� Neogene��

Neogene��deposits��have��only��been��identified��in��the� � � �Perioceanic��Basin��area��of��Kwanza,��and��

consist��of��the��Miocene��formations��of��Bom��Jesus,��Cacuaco��and��Luanda.��

The��Bom��Jesus��formation��is��a��localised��development,��filling��the��Mesozoic��basins��in��the��area��

close��to��the��Cuvo��and��Kwanza��rivers.��It��consists��of��marl,��clay,��and,��more��rarely,��limestone��and��

sandstone.��At��the��base��are��conglomerations��of��calcareous��sandstones.��It��is��about��120m��deep��

and��lies��in��stratigraphic��unconformity��on��the��Quifangondo��formation.��

The��Cacuaco��and��Luanda��formations��that��are��together��in��this��map,��are��only��found��along��the��

current�� coast�� line�� in�� the�� north�rwest�� of�� Kwanza,�� with�� seemingly�� no�� other�� processed��

sedimentation��in��other��locations.��These��are��made��up��of��clay,��marl,��some��gypsum,��limestone��

and��sandstone.��Its��depth��reaches��2000m,��and��like��in��stratigraphic��unconformity��on��the��

Quifangondo��formation.��

3)�� Neogene���r��Quaternary��

The��Pliocene�rQuaternary��deposits��are��represented��by��the��Quelo��formation��in��the��region��of��

Kwanza.��
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This��formation��is��in��the��northern��sector��of��the��zone,��and��touch��the��South��of��Luanda.��Its��

deposits��are��gentle��slopes��in��the��interfluves��of��the��coastal��plain,��and��are��made��up��of��clay��and��

reddish��sand.��There��are��some��laterite��layers��(0.5�r1.0��meters)��at��the��base.��Freshwater��fossils��

from��the��Cenozoic��era��have��been��found��in��the��deposits.��Its��depth��ranges��from��several��tens��of��

metres��to��150�r200��metres.��It��lies��in��conformity��on��the��Miocene��marine��deposits��of��the��Cacuaco��

and��Luanda��formations,��and��is��often��covered��by��sediments��from��marine��terraces��and��other��

Quaternary��deposits.��

4)�� Holocene��

The��modern��deposits��include��those��from��beaches��and��marine��terraces��of��3��to��6m��in��depth��and��

alluvium��from��watercourses.��Its��age��is��based��on��geomorphological��data.��

The��deposits��from��beaches��and��marine��terraces��are��generally��represented��in��a��narrow��(only��a��

few��hundred��metres)��strip��along��the��coast.��These��deposits��are��made��up��of��numerous��

sandbanks��(especially��around��Luanda).��They��constitute��fine��pale��sand,��often��rich��in��magnetite��

and��epidote,��sometimes��gravel��and,��less��frequently,��clay��and��mud.��Its��depth��is��no��more��than��a��

few��dozen��metres.��

The��alluvial��deposits��are��low��terraces��of��up��to��3m,��riverbeds��and��marshlands��of��all��more��or��less��

relevant��watercourses.��They��are��composed��of��fine��and��coarse��sand,��in��general��with��little��clay,��

sometimes��with��pebbles,��chunks��or��layers��of��clay��between��1.5��to��3.5��m��thick.��There��is��gravel��at��

the��top.��The��depth��of��the��deposits��ranges��from��8��to��20��metres.��

Figure��23��shows��the��stratigraphic��column��of��Cenozoic��sedimentary��deposits��in��the��Kwanza��

region,��based��on��two��different��reference��works.��The��differences��observed��are��not��relevant��to��

the��present��environmental��impact��study.���� ��
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��

Figure��23���r��Stratigraphic��Column��of��Cenozoic��deposits��in��the��Kwanza��region��

��

The��Geological��Map��of��Angola��(scale��1:1,000,000)��by��Heitor��de��Carvalho��(1980)��was��used��for��

the��geological��mapping��of��the��region.��According��to��this��map,��the��Project��area��is��located��

predominantly��on��Miocene�rOligocene��Cenozoic��sedimentary��formations,��formed��lithologically��

by��sand,��marl,��clay,��sandstone��and��conglomerates,��as��well��as��more��recent��formations��from��the��

Pliocene�rQuaternary��era��made��up��of��sand,��laterite��and��clay��(Figure��24).� � � �
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Figure��24���r��Regional��geological��framework��of��the��Project��area��

� � � �
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Further��refinement��of��the��geological��characterization��of��the��region��was��made��using��the��

Geological��Map��of��Luanda��(scale��1:25000),��published��by��the��Department��of��Geology��of��the��

Faculty��of��Sciences��at��Agostinho��Neto��University.��The��lithological��outcrops��in��the��Project��area��

and��its��surroundings��are,��from��the��oldest��to��the��most��recent��as��follows:��

���� Alternating�� shaly�� clay�� and�� calcilutite�� with�� planktonic�� foraminifera,�� in�� the��

Quifangondo��formation��(Miocene��epoch);��

���� Bioclastic��calcarenite��with��lamellibranchia,��brisingida,��red��algae��and��abundant��

macroforaminifera�� and�� planktonic�� foraminifera,�� in�� the�� Cacuaco�� formation��

(Miocene��epoch)��[m1c];��

���� Clay,��silt,��fine,��medium��or��coarse��sand,��sometimes��alternating��with��layers��of��

limestone��and��marine��fossils,��in��the��Luanda��formation��(early�rmid��Pliocene)��[p1];��

���� Medium�rfine��red��sand��(in��various��tones),��which��suggest��a��depositional��cycle,��in��the��

Quelo��formation��(Pleistocene��epoch)��[Q2]��(on��which��a��large��area��of��the��Project��is��

located);��

���� Alluvial��deposits��from��thalwegs��and��terrace��and��sandy��debris��(Holocene��era)��[a3];��

���� Fine��yellow��beach��sand��from��coastal��stretches��and��dunes,��alluvial��and��flood��plains��

(Holocene��era)��[ap];��

��

Also��in��accordance��with��the��Geological��Map��of��Luanda��(scale��1:25000),��the��sequence��of��

stratigraphic��relations��is��represented��in��Figure��25.� � � �
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��

Figure��25���r��Stratigraphic��Column��of��tertiary��and��quaternary��formations��in��the��Project��area��(Source:��
Geological��Map��of��Luanda��(scale��1:25000)��

According��to��the��Geotechnical��map��of��the��Luanda��region���r��1st��Edition��(Horta��Da��Silva��&��Gomes��

Teixeira,��no��date),��the��Quelo��(or��Muceque)��formation��consists��of��fine��and��medium,��well��

calibrated,��oceanic��sand.��Later,��in��the��continental��ecosystem,��phenomena��of��revolving��and��

alteration��reddened��the��sands,��and��developed��a��clay��fraction��composed��of��kaolinite,��illite��and��

iron��oxides��(goethite��and��haematite);��these��last��being��responsible��for��the��formation's��dark��red��

colour��(Figure��26).��

��

Figure��26���r��Outcrop��of��the��Quelo��Formation��in��the��Project��area��(Zango��IV)��

��
The��Quelo��formation��is��a��granulometric��composition��of��a��percentage��of��sandy��particles���H��75��%,��

a��percentage��of��silt��particles��from��between��1%��and��5%��and��a��percentage��of��clay��particles��from��

between��8%��and��20%.��The��mineralogical��composition��of��the��sand��and��silt��particles��is��identical��

to��that��of��the��base��of��quartz��and��feldspar.��The��depth��varies��from��a��few��centimetres��to��17��

metres��in��the��city��limits,��although��according��to��data��provided��by��Brognon��and��Verrier��(1955),��it��

could��be��as��deep��as��50��metres.��It��dominates��the��top��of��the��Luanda��plateau��and��as��such��
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constitutes��the��largest��part��of��the��city's��foundations,��covering��tertiary��formations��to��a��large��

extent.��

The��Luanda��formation��is��the��most��heterogeneous��of��all��the��tertiary��formations,��encompassing��

clay,��silt��and��sand��sediments��as��well��as��limestone��rocks.��

This��formation��starts��with��a��shaly�rclay,��composed��of��brownish��or��greyish��clay��and��marl,��with��

foraminifera,��that��represent��the��lateral��equivalent��of��the��platform's��facies��formed��by��the��

limestone��of��the��Cacuaco��formation.��This��shaly�rclay��then��created��a��coarser��sedimentation��of��

silt��and��sand,��interspersed��with��limestone��shell��rocks��(Brognon,��1955��and��Verrier,��1965).��

The��Cacuaco��formation��consists��of��limestone��with��algae,��echinoids��and��bivalve��molluscs��and��

calcarenites��rich��in��seashell��remains��and��foraminifera.��The��limestone��rocks��that��make��up��this��

formation��correspond��to��a��platform��facies��and��then��become��the��clay��and��marl��formations��that��

are��the��basis��of��the��Luanda��formation.��

The��limestone��rocks��of��the��Cacuaco��formation��are��also��more��or��less��dolomitised��and��

additionally��there��may��be��layers��or��intercalated��dolomites.��The��insoluble��residue��of��these��rocks��

is��rich��in��calcarenites��and��less��frequently��in��limestone,��especially��for��those��that��are��more��

dolomitised.��

The��Quifangondo��formation��consists��of��black��or��mottled��Azoic��clays,��a��lot��of��gypsum��and��black,��

greenish�rblack��and��brown��shaly��clay��with��foraminifera.��This��formation��is��topped��by��clay��and��

silty��marl��that��is��rich��in��foraminifera,��and��is��occasionally��interspersed��with��limestone��and��

lumachelic��limestone��(Brugnon��and��Verrier,��1965).��

In��tectonic��terms,��there��are��hardly��any��failures��near��the��Project��area.��In��accordance��with��the��

Geological��Map��of��Angola��(scale��1:1,000,000)��published��by��Heitor��de��Carvalho��in��1980,��the��

exceptions��are��near��the��road��to��Bom��Jesus,��where��two��possible��failures��from��N�rS��have��been��

pinpointed.��

The��region��of��Luanda��has��a��very��low��seismic��risk��(less��than��0.2��m/s2��of��seismic��acceleration)��

(WHO,��2010).��In��Figure��27��one��can��see��clearly��that��almost��the��whole��of��Angola��is��classified��in��

the��lowest��zone��of��seismic��risk.��
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Figure��27���r��Extract��from��the��Seismic��Hazard��Distribution��Map��of��Africa��(Source:��World��Health��
Organization)��

A��survey��carried��out�� in��http://earthquake.usgs.gov/earthquakes/search/�� for��earthquakes��

between��longitudes��10º��and��25º��east,��latitudes��between��3º��and��20º��south,��with��magnitudes��

equal��to��or��greater��than��3��for��the��period��between��01�r01�r2010��and��08�r31�r2014,��gave��the��results��

shown��in��Table��17��with��a��cartographic��representation��in��Figure��28.��

��

Table��16���r��Location��of��epicentres��in��Angola��and��neighbouring��countries��

Magnitude�� Location��
Coordinates��

(WGS84)��
Depth��

Date��of��
occurrence��

4.6��
50��km��SSE��of��Zambezi��

(Zambia)��
13.926°S��/ ��
23.361°E��

10.0��km��
21��/04/2014��

4.4�� Zambia��
14.692°S��/ ��
23.288°E��

10.0��km�� 28/10/2010��

4.2��
66��Km��SW��of��Uacu��Cungo��

(Kwanza��Sul,��Angola)��
11.794°S��/ ��
14.691°E��

15.1��km�� 19/11/2013��

4.2��
Democratic��Republic��of��the��

Congo��
9.786°S��/ ��24.995°E�� 10.0��km�� 26/12/2010��

4.1�� Zambia��
13.394°S��/ ��
24.222°E��

10.0��km�� 29/02/2012��

4.0�� Namibia��
18.375°S��/ ��
15.962°E��

10.0��km�� 11/04/2010��

� � � �
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��

Figure��28���r��Location��of��earthquakes��with��magnitudes��equal��to��or��greater��than��3��since��January��2010��

��

There��is��no��mention��in��the��literature��of��any��outcrops��classified��as��conserved��geological��

heritage.��However,��in��a��recent��initiative��called��“Sete��Maravilhas��Naturais��de��Angola”��[The��

Seven��Natural��Wonders��of��Angola],��three��places��in��the��province��of��Luanda��were��finalists:��

Mussulo��Island,��Miradouro��da��Lua,��and��the��Quiçama��National��Park.����

� � � �
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The��Project��area��does��not��interfere��with��no��overlap��in��any��of��these��places.��

For��a��geological��framework��from��a��more��local��geographic��perspective,��33��locations��were��

visited��on��the��field��trip��between��27��August��and��1��September��2014.��The��main��characteristics��of��

these��sites��are��summarised��in��Table��18.��and��their��geographical��location��is��shown��in��Figure��29��

and��in��Figure��30.��

Table��17���r��Location��and��brief��characterisation��of��sites��visited��for��the��Geology��descriptor��

��

Reference��
Coordinates��

(WGS84)��
Description��

Geo01�� 13.51826��| ���r8.99474����
Sandy��Soil,��alluvium,��beige,��little��consolidated��(Figure��
29��and��Figure��31).��

Geo02�� 13.49198��| ���r8.95734��
Sandy��Soil,��alluvium,��beige,��little��consolidated,��not��
well��calibrated��(Figure��29��and��Figure��31).��

Geo03�� 13.43165��| ���r8.84631��
Sandy��Soil,��alluvium,��brownish,��little��consolidated,��not��
well��calibrated��(Figure��29��and��Figure��31).��

Geo04�� 13.43512��| ���r9.07918��
Sandy��Soil,��alluvium,��reddish,��little��consolidated.��
Quelo��(or��Muceque)��formation��(Figure��30��and��Figure��
31).��

Geo05�� 13.39112��| ���r8.91037�� Sandy��Soil,��alluvium,��beige��(Figure29����and��Figure��31).��

Geo06�� 13.60874��| ���r9.20300��
Alluvium��from��the��Kwanza��river��(Figure��30��and��Figure��
31).��

Geo07�� 13.63239��| ���r9.22397��
Alluvium��from��the��Kwanza��river.��Sub��horizontal��
stratification��(Figure��30��and��Figure��31).��

Geo08�� 13.56260��| ���r9.17393��
Clayey��limestone,��sometimes��perforated��with��
lithophagous��molluscs,��outcrop��on��right��bank��of��the��
Kwanza��river��(Figure��30��and��Figure��31).������

Geo09�� 13.55420��| ���r9.17558��
Clayey��limestone,��sometimes��perforated��with��
lithophagous��molluscs,��outcrop��on��right��bank��of��the��
Kwanza��river��(Figure��30��and��Figure��32).������

Geo10�� 13.50598��| ���r9.17782��
Quarry��working��along��the��right��bank��of��the��Kwanza��
river��(Figure��30��and��Figure��32).��
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Reference��
Coordinates��

(WGS84)��
Description��

Geo11�� 13.59037��| ���r9.14036��
Conical��relief��with��high��symmetry.��Unknown��Genesis��
(Figure��30��and��Figure��32).��

Geo12�� 13.61515��| ���r9.11156��
Abandoned��sand��pit��Preservation��of��Baobabs��(Figure��
30��and��Figure��32).��

Geo13�� 13.57946��| ���r9.17411��
Alluvium��from��the��Kwanza��river,��with��strong��clay��
component��(Figure��30��and��Figure��32).��

Geo14�� 13.57879��| ���r9.17399��
Clay��limestone,��sometimes��perforated��with��
lithophagous��molluscs,��outcrop��on��right��bank��of��the��
Kwanza��river��(Figure��30��and��Figure��32).��

Geo15�� 13.57820��| ���r9.17378�� Whitish��Limestone,��compact��(Figure��30��and��Figure��32).��

Geo16�� 13.59391��| ���r9.14629��
Very��compact��hard��limestone,��porous��and��with��fossils��
(Figure��30��and��Figure��32).��

Geo17�� 13.59120��| ���r9.13870��
Sandstone,��heterogeneously��granulometric,��with��
carbonated��or��conglomeratic��levels��(Figure��30��and��
Figure��33).��

Geo18�� 13.57580��| ���r9.07691��
Sandy��Soil,��alluvium,��brownish,��little��consolidated,��not��
well��calibrated��(Figure��30��and��Figure��33).��

Geo19�� 13.58801��| ���r9.08244��
Level��with��strong��clay��component��underlying��the��
organic��soil��(Figure��30��and��Figure��33).��

Geo20�� 13.55102��| ���r9.07904�� Sandy��Soil,��alluvium,��beige��(Figure��30��and��Figure��33).��

Geo21�� 13.55545��| ���r9.10526��
Sandstone��formation��in��abandoned��quarry��(Figure��30��
and��Figure��33).��

Geo22�� 13.53876��| ���r9.11151�� Clay��pit.��Partially��active��(Figure����30��and��Figure��33).��

Geo23�� 13.53545��| ���r9.13553��

Alluvium��with��heterogeneous��granulometric��clasts,��
mostly��quartz��but��also��carbonates��A��strong��clay��
component��causes��abundant,��deep��cracks��in��
extraction��Some��siliceous��clasts��reach��10��cm��in��length��
(Figure��30����and��Figure��33).��

Geo24�� 13.50739��| ���r9.16908��
Quarries��in��operation��and��vertical��slopes��of��several��
meters��without��any��protection��(Figure��30����and��Figure��
33).��
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Reference��
Coordinates��

(WGS84)��
Description��

Geo25�� 13.51149��| ���r9.16553��
Abandoned��sand��pit��Preservation��of��Baobabs��(Figure����
30��and��Figure��34).��

Geo26�� 13.53587��| ���r9.17920��
Deposit��of��alluvium��with��clasts��predominantly��of��
quartz,��very��heterogeneous��granulometry,��and��may��
reach��10��cm��in��length��(Figure����30��and��Figure��34).��

Geo27�� 13.55731��| ���r9.10371��
Abandoned��sand��pit,��now��transformed��into��a��landfill��
site��for��various��waste��and��liquid��effluents��from��
neighbouring��industries��(Figure����30��and��Figure��34).��

Geo28�� 13.57264��| ���r9.13399��
Sand��pit��active��at��the��time��of��the��visit.��Stratification��
NNE,��25ºE.��Influence��of��nearby��failures��(?)��(Figure��30����
and��Figure��34).����

Geo29�� 13.55205��| ���r9.02443��
Sandy��Soil,��alluvium,��brownish,��little��consolidated,��not��
well��calibrated��(Figure��29��and��Figure��34).��

Geo30�� 13.48448��| ���r8.99400��
Old��sand��pit,��now��abandoned��and��used��as��overflow��for��
sludge��(Figure��29��and��Figure��34).��

Geo31�� 13.41784��| ���r8.94215��
Sandy��Soil,��alluvium,��reddish,��little��consolidated.��
Quelo��(or��Muceque)��formation��(Figure��29��and��Figure��
34).��

Geo32�� 13.41815��| ���r8.96738��
Sandy��Soil,��alluvium,��reddish,��little��consolidated.��
Quelo��(or��Muceque)��formation��(Figure��29).��

Geo33�� 13.43027��| ���r8.88634��
Sandy��Soil,��beige,��with��plastic��waste��incorporated��in��it��
(Figure��29).��

��
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Figure��29���r��Geographical��location��of��the��places��visited��for��the��geological��characterization��of��the��local��
area��(Cacuaco,��Capalanga,��Zango,��Viana)��[satellite��image��from��GoogleEarth)��

��

��

Figure��30���r��Geographical��location��of��the��places��visited��for��the��geological��characterization��of��the��local��
area��(Bom��Jesus)��[satellite��image��from��GoogleEarth)��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �102/424��
FPS�rA.001/3��

��

Figure��31���r��Morphological��and��textural��aspects��of��the��outcrops��visited��(part��1)��

� � � �



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �103/424��
FPS�rA.001/3��

��

Figure��32���r��Morphological��and��textural��aspects��of��the��outcrops��visited��(part��2)��
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��

Figure��33���r��Morphological��and��textural��aspects��of��the��outcrops��visited��(part��3)��
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��

Figure��34���r��Morphological��and��textural��aspects��of��the��outcrops��visited��(part��4)��
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III.2.3.��Potential��Geological��Resources��

In��Angola��there��are��known��to��be��about��250��reservoirs��and��mineral��deposits��of��economic��

interest.��The��most��important��those��for��oil,��gas,��diamonds,��iron,��manganese,��gold,��copper,��lead,��

crystalline��quartz,��muscovite,��anorthosite,��marble,��bitumen,�� fluorite,�� titanium,��salt��and��

potassium��salts.��

The��Cretaceous,��Paleogene��and��Neogene��formations��which��hold��oil��deposits��are��considered��

productive.��The��distribution��of��the��deposits��is,��for��the��most��part,��determined��by��the��existence��

of��salt��domes��and��terrigen�rcarbonate��block��and��step��structures��from��the��Cretaceous��age.��The��

deposits��are��related��with��anticlinal��structures��that��are��often��located��over��sub�rmeridional��

tectonic��accidents.��There��are��three��defined��oil��fields:��Cabinda,��Congo��and��Kwanza.��Industrial��oil��

reserves��have��been��detected��at��depths��up��to��3000��meters.��

The��Kwanza��deposit��has��10��oil��and��gas��fields��(Benfica,��Mulenvos,��Benedict,��Quenguela,��Galinda��

and��Tobias,��among��others).��The��most��productive��layers��are��located��in��the��organogenic��

calcareous��formations��of��Binga��Tuenza��and��Catumbela,��and��those��of��less��interest��are��in��the��

Eocene,��Oligocene��and��lower��Miocene��marls��(Araujo��&��Guimaraes,��1992).��

This��same��work,��which��is��already��over��20��years��old,��also��stated��that:��"The��exploitation��of��the��

majority��of�� these��deposits�� is��already��over.��However,�� if�� it��were��possible��to��use��more��

sophisticated��methods��of��extraction��they��could��still��be��profitable".��

According��to��the��Geographical��Atlas��of��Angola��for��secondary��schools��(2008),��In��Luanda��

province��there��are��still��the��following��geological��resources��that��have��not��been��exploited:��oil��and��

limestone.��In��this��same��document,��only��limestone��appears��as��a��resource��that��is��still��being��

extracted��(in��the��North��of��Luanda).��

The��scale��of��the��figure��does��not��allow��one��to��be��certain��of��the��exact��distance��of��oil��deposits��in��

relation��to��the��areas��of��the��Project.� � � �
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III.2.4.��Forecasts��in��the��Absence��of��the��Project��

In��the��absence��of��the��Project,��surface��geological��resources��will��continue��to��be��exploited��

(extracted),��at��a��rate��that��will��depend��on��the��speed��of��growth��in��the��province��of��Luanda��and��in��

adjoining��provinces.��

Growing��environmental��awareness,��together��with��the��tourist��potential��of��the��Kwanza��river��

basin,��may��in��the��near��future��lead��to��the��classification��of��some��Miocene��outcrops��(particularly��

the��limestone��outcrops),��along��the��right��bank��of��the��Kwanza��river.��������

There��is��also��the��possibility��of��resuming��deep��geological��prospecting��with��view��to��extracting��

hydrocarbons.��Recently��(in��early��2014),��several��onshore��blocks��were��given��licenses��in��Kwanza.��

It��is��noteworthy��that��the��Project,��between��the��Kwanza��river��catchment��and��the��DC��at��Km44,��is��

included��in��block��KON5,��meaning��that��it��is��one��of��blocks��that��has��recently��been��licensed.��

III.3.��WATER��RESOURCES��

Legal��background��

The��Constitution��of��Angola��states��that��water��is��state��property.��The��Law��of��Delimitation��of��

Economic��Activities��(Law��13/94,��recently��revised��and��published��as��Law��5/02��of��April��16,��2002)��

states��in��Article��13��that��the��abstraction,��treatment��and��distribution��of��drinking��water��through��

fixed��networks��and��the��provision��of��sanitation��are��areas��legislatively��reserved.��This��means��that��

companies��or��other��private��entities��can��participate��in��these��sectors��through��the��provision��of��

fixed�rterm��contracts��signed��with��the��State.��

The��Water��Act��is��established��by��Law��No.��6/02��of��June��21th,��which��defines��the��management��of��

water��resources��and��water��supply.��There��are��specific��provisions��of��the��law��that��are��determined��

through��secondary��legislation��(regulations).����

The��Water��Act��states��the��possibility��of��granting��a��right��to��use��water��from��a��private��entity��and��

the��latter��subsequently��apply��for��a��license��or��a��concession��for��water��use.��The��most��common��

situation��is��the��allocation��of��a��license��for��a��renewable��period��of��15��years,��with��a��more��

significant��concession��in��several��respects��and��given��for��a��maximum��period��of��50��years.��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �108/424��
FPS�rA.001/3��

The��Water��Act��also��establishes��that��the��areas��adjacent��to��the��springs,��licensed��captures,��

margins��of��ponds��are��placed��under��protection��areas��defined��in��the��Land��Law.��On��the��other��

hand,��demands��that��all��hydraulic��works��are��subject��to��Environmental��Impact��Assessment��(EIA)��

and��prohibits��any��activity��involving��danger��of��pollution��or��degradation��of��the��water��and��any��

changes��to��the��hydrological��regime��that��may��endanger��health,��natural��resources,��environment��

or��security��and��national��sovereignty.��The��law��embodies��the�� � �polluter�rpays��principle��expressly��

establishing��the��obligation��to��repair��the��damage��and��defines��the��system��of��fines��and��sanctions.��

With��the��aim��of��complementing��the��Water��Act,��the��National��Water��Directorate��and��the��

Ministry��of��Energy��and��Water����prepared��a��Water��Sector��Development��Program,��which��covers��

the��management��of��water��resources��and��water��supply��and��sanitation��to��the��population��

approved��by��Resolution��n.º��10/2004,��of��11th��June,��of��the��Council��of��Ministers.��

More�� recently,�� the�� National�� Water�� Resources�� Institute�� (INARH)�� was�� created�� through��

Presidential��Decree��nº��253/10��of��16th��November,��to��whom��were��assigned��the��following��main��

responsibilities:��

���� planning��and��management��of��Water��Resources;����

���� inventory��and��monitoring��of��Water��Resources.��

III.3.1��Surface��Water��Resources��

In��national��or��regional��hydrographical��terms,��the��Project��area��is��bordered��by��the��River��Kwanza��

to��the��South��(the��longest��river��to��flow��entirely��within��Angola)��and��by��the��Bengo��River��to��the��

North��(Figure��35).��

The��Kwanza��River��rises��in��Mumbué,��in��the��municipality��of��Chitembo,��Bié��province,��in��the��

Central��Highlands��of��Angola,��traversing��960��km��(navigable��for��258��km��from��the��mouth��to��the��

Dondo)��to��drain��into��the��Atlantic��Ocean��in��Barra��do��Kwanza,��to��the��South��of� � � �Luanda.��The��

Kwanza��catchment��basin��drains��152570��km².��

On��the��Kwanza��river��dams��have��been��built����at��Cambambe��(9º45’09,02’’S��/ ��14º28’53,01’’E)��and��

Capanda��(9º48’37,26’’S��/ ��15º28’07,77’’E,��in��the��municipality��of��Cacuso,��Malanje��province),��

which��produce��much��of��the��electricity��consumed��in��the��capital.��
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The��Bengo��river��rises��near��Mota,��a��municipality��of��Samba��Cajú,��in��the��province��of��Kwanza�r

Norte,��flowing��about��290��km��until��drains��into��the��Atlantic��Ocean��in��Barra��do��Bengo,��North��of��

Luanda.��The��Bengo��catchment��basin��drains��11026��km².����

On��the��Bengo��river��there��is��a��major��water��infrastructure:��the��Quiminha��dam��(8º57’52,43’’S��/ ��

13º47’24,79’’E).��This��river��provides��water��to��the��city��of��Luanda��(after��treatment��in��Kifangondo��

and�� Chandelier�� plants),�� still�� feeding�� the�� Luanda�� refinery,�� the�� company�� Angomenha��

(distribution��of��raw��water),��and��many��other��users.��

Among��these��catchment��basins��of��national��importance,��there��are��approximately��twelve��small��

catchment��basins��draining��directly��into��the��Atlantic��Ocean,��with��drained��areas��of��less��than��460��

km2��and��maximum��river��length��equal��to��55��km.��

��

Figure��35���r��Geographical��framework��of��catchment��basins��intersected��by��the��Project��
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The��system��of��water��supply��to��the��city��of��Luanda��currently��includes��the��S1��and��S2��systems��

(from��the��Bengo��river)��and��the��S3��system��(with��origin��in��the��waters��of��the��Kwanza��river).��The��

first��two��supply��the��North��and��Central��part��of��the��city,��and��the��last,��the��Southern��and��

Southeastern��part.��(PIEUL,��s/d).��

The��waters��of��the��Bengo��river��are��treated��in��the��Water��Treatment��Plants��(WTP)��of��Candelabro��

and��Kifangondo,��with��a��combined��production��capacity��of��3,00��m3/s��and,��the��waters��of��the��

Kwanza��river��are��treated��in��the��WTPs��of��Southeast��Luanda,��South��Luanda,��Kikuxi��and��Viana,��

with��a��combined��production��rate��of����2,81��m3/s.��(PIEUL,��s/d).��

Regarding��ongoing��projects,��we��can��highlight��the��fact��that��in��2008,��EPAL�rEP��(Public��Water��

Company��of��Luanda)��has��begun��implementing��various��projects��to��reinforce��water��supply��in��

Luanda.��These��projects��consist��of��the��extension��of��reserve��systems,��distribution��networks��and��

standpipes��networks.��(PIEUL,��s/d).��

Besides��the��projects��of��expansion��of��reserves��and��pipeline��systems,��various��projects��are��being��

implemented��for��the��expansion/replacement��of��distribution��networks��in��developed��urban��

areas��of��the��city��and��standpipe��networks��in��peri�rurban��areas��of��Luanda��(e.g.��Talatona,��Zango,��

etc.)��(PIEUL,��s/d).��

According��to��the����EPAL�rEP's��newspaper��“Adutor”,��in��the��first��five��months��of��2012,��the��rate��of��

pumping��of��the��three��joint��systems��was��322��829��m3/day.����

Also��according��to��the��same��newspaper,��in��its��May��2013��edition,��one��can��read:��"Given��the��

urban��expansion��of��the��villages��of��Viana,��Cacuaco��and��Camama��and��the��emergence��of��new��

residential��townships(Kilamba��Kiaxi,��Zango,��Sequele,��Km44,��Capari),��the��New��Airport��and��the��

Industrial��Estate��of��Viana,��it��will��become��necessary��to��implement��new��water��systems��for��

Luanda��(Systems��4��and��5),��Bita��and��Kilonga��Grande��respectively,��each��with��a��nominal��capacity��

of��15m3/s��and��to��be��built��in��phases".� � � �
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��

Figure��36���r��Regional��Hydrographic��Structure��

��

For��a��more��local��water��analysis��fifty�rfive��(55)��locations��were��visited��during��the��field��survey��

conducted��between��27��August��and��1��September��2014,.��These��are��shown��cartographically��in��

Figure��37.����

As��regards��the��purely��quantitative��aspects��of��water��resources,��we��would��highlight� � � �the��

following��situations:��

���� Absence��of��flowing��or��stagnant��water��in��26��of��the��55��sites��visited��(represented��in��beige��
in��Figure��37);��
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���� In��Bom��Jesus��there��are��a��growing��number��of��water��abstractions��from��the��Kwanza��river��
(Figure��38),��with��special��emphasis��on��the��industrial��supply.��Some��examples��of��large��
users��are:��the��cement��works��China��Fund��Limited��(CIF);��Agro�rLeader� � � �farm;��Cuca��
brewery;��Coca�rCola��factory;��bottled��waters��factories����"Perla"��and��"Bom��Jesus"��etc.;��

���� In��Bom��Jesus��can��still��be��observed��several��abstractions��for��the��supply��of��water��for��
human��consumption��(three��"giraffes"��of��raw��water��and��a��"giraffe"��of��treated��water);��

���� With��the��exception��of��the��Kwanza��and��Bengo��rivers,��the��remaining��rivers��have��very��
modest��dimensions,��and��the��flow��of��these��streams��is��very��temporary��and��dependent��
on��the��occurrence��of��precipitation;��

���� The��accumulation��of��surface��water��in��the��area��surrounding��the��Project��(without��direct��
connection��to��the��Kwanza��river��or��the��Bengo��river),��is��modest��in��size��compared��to��the��
lakes��of��the��region��(e.g.��Quilunda��Lagoon,��Lake��Latama,��etc.).��The��lakes��of��Zango��
("RHid53")��and��various��accumulations��of��water��in��abandoned��quarries��or��types��of��
activity��(“RHid28”,��“Rhid34”��e��“RHid47”)��fall��into��this��category.��

With��regard��to��the��uses��given��to��water��the��Kwanza��River,��water��for��human��consumption��(in��

some��cases��without��any��treatment),��the��provision��of��water��for��animals,��washing,��fishing,��etc.,��

predominate.��

We��would��like��to��point��out��that��the��current��situation��report,��i.e.,��the��field��survey,��was��

conducted��in��the��"low��water"��season.��In��the��"high��water"��season��and,��according��to��information��

from��the��local��population,��the��water��level��of��the��Kwanza��river��rises��to��over��three��feet��higher��

than��the��current��level��(late��August��2014).� � � �
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��

Figure��37���r��Sites��visited��during��the��field��survey��(27/08/2014��a��01/09/2014)��
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��

��

Figure��38���r��Water��intakes��in��the��Kwanza��river��in��the��region��of��Bom��Jesus����
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III.3.2.��Groundwater��Resources��(Hydrogeology)��

In��hydrogeological��terms,��the��project��area��is��based��on��the��so�rcalled��Quelo�rLuanda��aquifer��

system.��This��aquifer,��of��detrital��character,��is��developed��for��a��length��of��1900��km2,��standing��

between��the��parallel��8º��45’��S��e��9º��21’��S��and��between��the��meridians��13º��02’��E��and��13º��37’��E��

(Luís��Miguel��et.��al.,��2003).��

According�� to�� these�� same�� authors,�� the�� Quelo�rLuanda�� aquifer�� system�� is�� developed�� in��

stratigraphically��detrital��materials��aged��in��the��lower��Pliocene��and��Holocene.����

The��permeability��is��in��the��range��of��values��from��1��to��3��m/day,��in��contrast��to��the��reduced��

permeability��of��the��formation��underlying��miocene��Quifangondo.��

In��hydraulic��terms,��Luís��Miguel��et.��al.��(2003)��recommend��that��the��overall��system��can��function��

as��a��"multi�rlayer"��system��in��which,��due��to��vertical��and��horizontal��variations��numerous��facies,��

the��heterogeneity��plays��an��important��role.��

As��a��conceptual��model��of��the��aquifer��system,��the��same��authors��present��the��outline��diagram��in��

Figure��39,��highlighting��the��geometric��irregularity��of��the��system��as��a��result��of��tectonic��activity��

(important��normal��fault��with��significant��vertical��tailings,��by��East).��The��thicknesses��of��the��

system,��ranging��from��values��below��100��m��for��Quelo,��Luanda��and��Cacuaco��formations��(all��

around��Luanda)��and��over��500��m��in��the��southern��sector��of��the��region.����

The��regional��groundwater��system��level��is��generally��at��depths��between��60��and��100��m,��despite��

at��the��local��level��can��be��identified��some��suspended��aquifer��levels��(related��to��the��lithological��

heterogeneity��of��Luanda��Formation,��including��more��clayey��levels).� � � �
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��

Figure��39���r��Conceptual��model��(preliminary)��of��Quelo�rLuanda��aquifer��system��[adapted��from��Luis��Miguel��
et.��al.��(2003)]��

��

The��underground��water��flow��takes��place��predominantly��at��the��E�rW��direction,��generally��at��very��

low��speeds��in��the��system,��as��a��result��of��the��insufficient��hydraulic��gradient��and��moderate��

permeability.��With��an��effective��porosity��of��20%,��a��permeability��between����0,14��e��5,3��m/day��and��

a��maximum��hydraulic��gradient��between��4.5��x��10�r3��and��a��min.��of��1��x��10�r3,��the��maximum��speed��

in��the��system��is��0,12��m/day��and��minimum��output��levels��in��the��order��of��1��mm/day.����

This��range��of��speeds��in��underground��movement,��allow��for��a��longer��residence��time��in��the��same��

aquifer��system,��providing��significant��overall��values��of��electrical��conductivity��even��if��the��system��

is��fundamentally��made��up��of��detrital��type��materials.��

In��terms��of��hydraulic��relations��groundwater/superfitial��waters,��mainly��it��is��assumed��that��the��

river��Kwanza��receive��a��small��part��of��underground��disposal��system,��and��occasionally��even��in��

extreme��flood��situations,��the��hydraulic��conditions��can��be��reversed��(with��the��water��inlet��of��

Kwanza��river��in��the��aquifer��system).��
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The��hydrogeochemical��characterization��of��the��aquifer��system��indicates��an��operation��that��

conforms��broadly��to��that��proposed��by��Chebotarev��for��large��sedimentary��basins��scheme;��This��is��

characterized��by��a��progressive��field��with��higher��ion��solubility��product��particularly��in��the��areas��

of��the��chloride��ion��discharge,��even��when��they��are��simultaneously��present��in��the��region��other��

factors��may��also��play��a��role��in��this��phenomenon��(Luís��Miguel��et.��al.,��2003).��

According��to��these��same��authors,��the��values��of��electrical��conductivity��of��the��groundwater��

measured��in��several��wells��located��at��distances��greater��than��7��km��from��the��coastline,��are��of��the��

order��of��1200���…S/cm.��

On��a��more��local��perspective��interpretation��we��can��highlight��the��fact��that��we��have��a��single��

point��of��inventoried��groundwater��(hole)��in��the��surrounding��area��of��the��Project.��It��is��a��vertical��

hole,��built��with�� the�� intention��of�� capturing��water�� for��bottling.��However,��according�� to��

information��from��locals,��salt��water��came��up,��having��the��hole��been��abandoned��and��littered��

(Figure��40).��This��occurred��approximately��6��years,��5��km��to��the��NE��of��Bom��Jesus��(9,141º��S��/ ��

13,600º��E).��

��

Figure��40���r��Inventoried��hole��(abandoned��and��crammed)��

� � � �
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III.3.3.��Water��Quality��

The��regulation��on��water��quality��(which��contains��the��national��standards��of��water��quality)��was��

published��in��the��Official��Gazette,��in��the��form��of��Presidential��Decree��261/11��of��6��October��2011.��

This��law��establishes��the��standards��and��criteria��for��water��quality,��in��order��to��protect��the��aquatic��

environment��and��improve��water��quality,��in��terms��of��its��main��uses.��The��provisions��of��this��law��

apply��to��inland��waters,��whether��surface��or��underground,��the��waters��for��aquaculture,��livestock,��

agricultural��irrigation��and��spas.��Furthermore,��this��law��regulates��the��standards��for��monitoring��

waste��water��discharge��into��national��water��bodies��and��the��soil��in��order��to��preserve��the��quality��

of��the��aquatic��environment��and��the��protection��of��public��health.����

For��the��quality��parameters��laid��down��by��that��law��the��following��were��defined:��maximum��

acceptable��values��(MAV),��which��indicate��the��values��of��quality��that��should��not��exceed��the��

standard;��recommended��maximum��values��(RMV),��which��indicate��the��standard��values��of��quality��

that��must��be��met��or��not��exceeded;��and��emission��limit��values��(ELV)��indicating��that��the��value��of��

the��concentration��of��substances��that��cannot��be��exceeded��in��discharges��into��water��and��soil.����

Standards��of��water��quality��for��human��consumption��are��laid��down��in��Annex��I��and��the��minimum��

quality��standards��for��surface��waters��are��in��Annex��IX.��The��discharge��of��wastewater��into��the��

receiving��aquatic��environment��is��regulated��generally��in��Annex��VI��of��Presidential��Decree��

261/11.����

The��quality��targets��for��effluent��treated��and��released��into��the��environment��include��the��

concentrations��listed��in��Table��19.� � � �
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Table��18���r��Quality��targets��for��effluent��after��primary��treatment��

Parameter��
Characteristics��of��the��

effluent��at��intake��into��the��
system��

Output��characteristics��of��the��
effluent��from��the��system��(after��

primary��treatment)��

Total��suspended��solids��(TSS)�� 300��mg/L�� 200��mg/L��

CBO5�� 300��mg/L�� 100��mg/L��

pH�� 6���r��9�� 7��–��9��

Coliforms�� 108��–��1010��UFC/100mL�� 0��MPN��

Fecal��coliforms�� 106��–��108��UFC/100mL�� 0��MPN��

Total��nitrogen�� 50��mg/L�� 50��mg/L��

Total��phosphorus�� 15��mg/L�� 15��mg/L��

CBO5��–��Biochemical��lack��(or��demand)��of��oxygen;��UFC��–��Colony��forming��units;��MPN��–��
(Maximum��Probable��Number)��

��

Although��the��water��quality,��in��the��more��densely��occupied��parts��of��Luanda,��has��been��a��critical��

issue��and��a��problem��for��several��years,��a��direct��result��of��the��sudden��increase��of��population��in��

the��capital,��in��the��vicinity��of��most��of��the��project��area��(the��nearest��to��the��place��of��abstraction��

and��WTP),��this��issue��is��not��so��critical.��One��reason��for��this��has��to��do��with��a��substantially��lower��

population��density.����

The��sanitation��of��the��villages��in��Bom��Jesus��region,��when��existing,��consists��of��individual��septic��

tanks��(of��the��kind��represented��in��Figure��41)��that��collect��wastewater��from��individual��homes��or��

groups��of��homes.��

��

Figure��41���r��Individual��septic��tank��under��construction���� ��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �120/424��
FPS�rA.001/3��

In�� Luanda,�� the��water�� quality�� is��monitored��by�� the��water�� analysis�� laboratory��EPAL�rEP.��

Consultation��of��the��EPAL�rEP��site��4��(http://epal.webuild.pt/pt)��however��failed��to��show��any��

analytical��results��of��such��monitoring.��

The��only��reference��to��values��found��in��the��literature��reviewed��relates��to��a��paper��presented��at��a��

workshop��(World��Bank,��1996)��where��we��can��read:��"Mean��values��of��turbidity��are��around��4��NTU,��

with��the��maximum��values��occurring��during��the��rainy��season��(August� � � r� �December)��never��

exceeding��100��NTU.��Oxidizability� � � �values��range��between��2��–��3��mg/L��KMnO4��with��maximum��

values��of��7��mg��/ ��L,��indicating��a��reduced��relative��presence��of��organic��matter��in��the��river��water.��

Colour��values��correlate��significantly��with��variations��in��the��turbidity��and��oxidizability".��

Given��the��scarcity��of��analytical��results��available��to��the��public,��we��placed��added��emphasis��on��

characterizing��water��quality��in��the��Project��area��(especially��along��the��river��Kwanza��itself)��and��its��

immediate�� surroundings,�� with�� measurements�� in�� situ�� (28/08/2014�� to�� 01/09/2014)�� and��

collection��of��water��samples��for��laboratory��analysis.��The��location��of��the��sampling��points��is��

depicted��in��Figure��42.��A��distance��of��approximately��18��km��was� � � �covered��by��boat,��from��the��

sampling��point��furthest��upstream��(“RHid10”)��to��the��sampling��point��furthest��downstream��

(“RHid12”).��

Measurements�� were�� taken�� in�� situ�� (water�� temperature,�� pH,�� redox�� potential,�� electrical��

conductivity,��dissolved��oxygen��and��turbidity)��in��ten��local��surface��waters��(predominantly��on��the��

Kwanza��river).��Table��20��show��the��results.����

During��the��field��work��no��groundwater��extraction,��production��and/or��possibly��water��sampling��

was��identified.� � � �

��
��
����������������������������������������������������������������������������������������������������������������������������������
4��Consultation��carried��out��on��12��September��2014.��
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Table��19���r��Results��of��in��situ��measurements��of��water��quality��parameters��

Sampling��
reference��

point��

Water��
temperature��

(ºC)��
pH�� Eh��(mV)��

Electrical��
conductivity��

(�PS/cm)��

O2��
(mg/L)��

O2��(%��
sat.)��

Turbidity��
(FNU)��

RHid06�� 24,7�� 7,66�� �r24,0�� 41,4�� 8,13�� 97,5�� �r��

RHid07�� 24,6�� 7,67�� �r24,9�� 41,6�� 7,76�� 92,9�� 9,35��

RHid08�� 24,7�� 7,80�� �r32,1�� 41,6�� 8,05�� 97,3�� 9,05��

Rhid10�� 25,0�� 8,11�� �r48,9�� 41,5�� 8,18�� 99,0�� 9,82��

Rhid11�� 25,1�� 8,22�� �r54,7�� 41,5�� 8,13�� 98,6�� 6,92��

Rhid12�� 24,7�� 7,93�� �r39,0�� 41,5�� 8,08�� 97,5�� 6,20��

Rhid48�� 24,1�� 7,46�� �r13,1�� 41,9�� 7,30�� 86,2�� 8,63��

Rhid53�� 27,2�� 7,77� � � r30,3�� 124,8�� 7,64�� 97,8�� 32,6��

Rhid31�� 23,5�� 7,25� � � r1,6�� 107,3�� 4,92�� 58,0�� 21,5��

Rhid47�� 22,9�� 8,09� � � r47,5�� 272,0�� 1,88�� 22,1�� 30,3��

The��measurements��made��in��the��bed��of��the��river��Kwanza��are��shaded.��

��

Figure��42���r��Geographic��locations��of��water��quality��monitoring��
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In��the��results��presented��in��Table��20,��it��is��possible��to��highlight��the��high��homogeneity��of��the��

values��measured��at��different��locations��along��the��river��Kwanza��(24,1��<��T��<��25,0��ºC;��7,5��<��pH��<��

8,1;���r55��<��Eh��<���r13;��41,4��<��CE��<��41,9���PS/cm;��7,3��<��O2��<��8,2��mg/L;��6,2��<��turbidity��<��9,8��FNU).����

These��values,��particularly��with��regard��to��the��parameter��of��electrical��conductivity,��are��perfectly��

comparable��with��values��obtained��in��March��2013,��in��the��same��river��Kwanza��although��some��

kilometres��downstream.��In��this��field��survey,��the��electrical��conductivity��of��the��waters��of��the��

Kwanza��river��was��found��to��be��between��37��and��48���PS/cm.��The��water��temperature��was��between��

27.9��and��29,0��ºC��(slightly��higher��than��that��measured��this��time)��and��showed��slightly��more��acidic��

pH��values,��i.e.,��between��6,6��and��7,0.��

The��electrical��conductivity��and��dissolved��oxygen��concentration��of��the��sample��"Rhid47"��(less��

than��1km��away��from��the��CIF��cement��works)��strongly��suggest��that��these��relate��to��an��effluent��

from��this��factory.����

A��more��complete��characterization��of��the��Kwanza��river��water��samples��(sample��"Rhid48"),��

subject��to��laboratory��analysis,��is��based��on��the��results��presented��in��Table��21.����

The��results��of��in��situ��measurements��in��seven��different��locations��along��the��Kwanza��river��provide��

the��assurance��needed��to��consider��the��sample��sent��for��laboratory��analysis��as��representative��of��

water��quality��in��the��Kwanza��river,��at��the��date��of��collection.��

Table��20���r��Analytical��results��of��laboratory��analysis��of��a��water��sample��of��river����Kwanza��

Parameter�� RHid48�� VMR�� VMA��

pH�� 7,7��(23,7ºC)�� 6,5���r��8,5� � � r� �

Electrical��conductivity��(�PS/cm)�� 50�� 1000� � � r� �

Colour��(mg/L,��escala��Pt�rCo)�� <��10��(LQ)�� 10�� 20��

Odour��(Dilution��factor��at��25��ºC)�� 1�� 3� � � r� �

Arsenic��(mg/L��As)�� <��0,002��(LQ)�� 0,01�� 0,05��

Cadmium��(mg/L��Cd)�� <��0,0002��(LQ)�� 0,001�� 0,005��

Chloride��(mg/L��Cl�r)�� 40�� 200� � � r� �

Sulphate��(mg/L��SO4
2�r)�� 11�� 150�� 200��

Total��nitrogen��(mg/L��N�rtot)�� <��1,0��(LQ)� � � r� � � r� �

Calcium��(mg/L��Ca)�� 4� � � r� � � r� �

Aluminium��(mg/L��Al)�� 0,2� � � r� � � r� �
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Parameter�� RHid48�� VMR�� VMA��

Total��Hardness��(mg��CaCO��/L)�� 18� � � r� � � r� �

CQO��(mg��O2/L)�� 8� � � r� � � r� �

Chromium��VI��(mg/L��Cr6+)�� 0,02� � � r� �0,05��

Total��alkalinity��(mg��CaCO3/L)�� 20� � � r� � � r� �

Nitrates��(mg/L��NO3
�r)�� 1�� 25�� 50��

Nitrites��(mg/L��NO2
�r)�� <��2� � � r� � � r� �

Bicarbonates��(mg��CaCO3/L)�� 20� � � r� � � r� �

Phosphate��(mg/L��P2O5)�� <��0,02��(LQ)�� 0,4� � � r� �

Dissolved��Iron��(mg/L��Fe)�� 0,1�� 0,1�� 0,3��

Manganese��(mg/L��Mn)�� 0,05�� 0,05� � � r� �

Lead����(mg/L��Pb)�� <��0,005��(LQ)� � � r� �0,05��

Cyanide��(mg/L��CN)�� 0,03� � � r� �0,05��

Magnesium��(mg��Mg/L)�� 3� � � r� � � r� �

Nickel��(mg/L��Ni)�� <��0,006��(LQ)� � � r� � � r� �

Potassium����(mg/L��K)�� 1,6� � � r� � � r� �

E.��coli��and��total��coliforms��(u.f.c��/100��mL)�� >��300�� 50� � � r� �

Fecal��streptococci��(u.f.c��/100��mL)�� >��300�� 20� � � r� �

Fecal��Coliform��(u.f.c��/100��mL)�� >��300�� 20� � � r� �

No.��of��Colonies��at22�öC��(u.f.c��/mL)�� 77�� 100� � � r� �

No.��of��Colonies��at��37�öC��(u.f.c��/mL)�� 118�� 10� � � r� �

LQ��–��Limit��of��quantification.��The��limit��values��are��given��in��accordance��with��Presidential��Decree��nº��261/11���r��Annex��I��
(Class��A1).��VMR���r��Maximum��Recommended��Value/VMA���r����Maximum��Admissible��Value.��

Reading��the��table,��we��highlight��the��following��conclusions:��

���� The��water��of��the��river��Kwanza��is��a��very��low��mineral��water��with��pH��near��neutrality.��
This��little��mineralization,��gives��reduced��buffering��to��water,��making��it��vulnerable��to��
physical��and��chemical��phenomena��of��contamination;����

���� �r��In��physicochemical��terms��the��water��does��not��present��any��significant��problems.��
Only��manganese��and��iron��parameters��equate��to��the��quality��standard��VMR��level��for��
drinking��water;����

���� �r��Microbiological��results��show��non�rcompliance��with��the��criteria��for��potability��
(normative��values��of��EPAL�rEP,��WHO,��EU,��etc.).��Some��of��the��causes��of��non�r
compliance��are��presented��in��sub�rchapter��Polluting��Sources.� � � �
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��

��

Figure��43���r��Some��aspects��captured��during��measurements��of��water��quality��parameters��

��

III.3.4.��Sources��of��Pollution��

Just��as��in��much��of��the��country,��the��region��of��Luanda��has��for��some� � � �years��now��undergone��

intense��construction��activity��(residential,��industrial��and��various��types��of,��infrastructure).��With��

rare��exceptions,��this��dynamic��has��not��yet� � � �been��accompanied��by��growing��environmental��

concerns,��particularly��with��regard��to��the��preservation��of��water��quality.����

In��the��Project��area��and��its��surroundings��there��are��some��infrastructure��and/or��economic��

activities��potentially��polluting��to��the��water��environment,��whether��surface��or��underground��

(Figure��44).� � � �
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Noteworthy��are��the��following:��

���� The��uncontrolled��open�rair��deposit��of��various��types��of��waste��(sites��referenced��as��FP01,��

FP02,��FP03,��FP12,��FP13��e��FP14)��(Figure��45,��Figure��46��e��Figure��47);��

���� Extractive�� activity�� (namely�� sandy�� materials)�� with�� little�� or�� no�� concern�� for�� the��

environment��(sites��referenced��as��FP04,��FP08��and��FP09)��(Figure��45��and��Figure��46);����

���� Intensive��agriculture��and��irrigation,��in��which��typically��are��used��large��amounts��of��and��

chemically��synthesised��fertilizers��and��phytochemicals��(sites��referenced��as��FP05��and��

FP11),��causing��the��eutrophication��of��water��(Figure��45��and��Figure��46);����

���� Washing��of��persons,��clothing��and��crockery,��with��the��use��of��detergents��and/or��soaps,��

directly��in��the��Kwanza��river��or��its��most��significant��tributaries��(site��referenced��as��FP07,��

although��these��activities��were��observed��at��various��locations��on��the��banks��of��the��

Kwanza��river��)��(Figure��45);����

���� Discharge��of��industrial��liquid��effluents��(site��referenced��as��FP13)��(Figure��46);����

���� Discharge��of��fine�rgrained��aggregates��(silts��and��clays)��in��an��abandoned��sand��pit��(site��

referenced��as��FP14)��(Figure��47);����

���� Sale��of��fuel,��lubricants,��additives��and��oils,��on��the��roadside,��without��any��containment��of��

spills;����

���� Settlements��(without,��or��with��poorly��constructed��septic��tanks).��

� � � �
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��

Figure��44���r��Location��of��some��potential��and��actual��sources��of��water��pollution��

��

In��some��places��can��be��observed��stagnant��water,��eutrophic,��at��times��with��pronounced��odour��

and��colour��(sites��referenced��as��FP10��and��FP15)��.� � � �
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��

Figure��45���r��Examples��of��potential��and��actual��sources��of��water��pollution��(Part��1)��
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��

��

Figure��46���r��Examples��of��potential��and��actual��sources��of��water��pollution��(Part��2)��
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��

Figure��47���r��Examples��of��potential��and��actual��sources��of��water��pollution��(Part��3)��

��

III.3.5.��Forecast��in����Absence��of��the��Project����

With��regard��to��the��quantitative��aspects��of��surface��water��resources,��in��the��absence��of��the��

Project��it��can��be��expected��that��demand��for��water��from��both��the��Kwanza��river��and��the��Bengo��

river��will��continue��to��grow.����

The��demographic��evolution��of��the��region��remains��on��the��increase,��which��in��itself��implies��

increased��water��requirements.��Additionally,��it��should��be��considered,��at��least��for��certain��sectors��
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of��the��population,��that��per��capita��consumption��will��grow��due��to��new��habits��and��significant��

improvements��in��health��terms.����

The��industry��and��intensive��agriculture��also��contribute��to��this��increased��requirement��(demand).��

Groundwater��resources��will��continue��to��play��a��small��role��as��source��of��water��both��to��

populations��and��for��industrial��and/or��agricultural��purposes,��since��their��quality��is��low��(mostly��

brackish��or��salt��water).��Even��so,��the��natural��recharge��of��the��underlying��aquifer��formations��will��

become��decreased,��due��to��the��continued��increase��of��impermeable����area��(particularly��from��new��

construction��and��impermeable��surfacing).����

In��terms��of��water��quality,��its��evolution��will��at��least��be��the��result��of��a� � � �combination��of��the��

following��factors:����

Increase��in��population,��with��consequent��increase��in��effluent��and��waste��produced��thus��causing��

degradation��of��water��quality;����

Less�� water�� available�� and�� more�� difficult�� to�� access,�� hence�� causing�� more�� concentrated��

wastewater��at��its��source;����

Increase��in��the��number��of����Wastewater��Treatment��Plants��(WWTP)��as��well��as��improvements��in��

their��efficiency,��giving��rise��to��a��more��purified��effluent��hence��less��pollutant��of��waters.��

III.4.��SOUND��ENVIRONMENT��

III.4.1.��Measurements��of��baseline��situation����

Noise��is��a��very��sensitive��component��of��the��environment,��potentially��causing��a��negative��effect��

on��the��quality��of��people's��everyday��lives,��and��can��prove����a��decisive��factor��in��driving��out��animal��

species��present��nearby.����

From��a��human��point��of��view,��exposure��to��noise��may��cause��adverse��effects��on��health,��in��the��

behaviour��of��individuals��and��in��the��activities��of��mankind��as��well��as��psychological��and��social��

effects.��We��will��then��consider��that��the��noise��is��a��cause��of��annoyance,��an��obstacle��to��sound��and��

verbal��communications,��which��can��cause��general��fatigue,��and��in��extreme��cases,��auditory��

trauma��and��extra�rauditory��physiological��changes.��
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Safeguards��should��be��introduced��against��these��aspects��by��way��of��prevention��in��the��face��of��the��

economic��costs��that��may��arise����from��their��correction.��The��primary��objective��of��environmental��

noise��control��is��to��protect��the��population��from��intrusive��noises��that��cause��disruption��in��their��

daily��activities��and��prevent��the��increasing��ambient��noise��that��will��be��translated��later��into��a��

diminished��quality��of��life.����

For��the��characterization��of��the��actual��sound��environment��in��areas��of��influence��of��the��project��

under��study,��measurements��of��discrete��noise��of��short��duration��were��made��at��various��locations��

in��the��vicinity��of��the��future��project,��with��a��view��to��assessing��noise��levels��that��currently��occur��at��

each��site.��

Given��the��scope��of��the��project��points��were��selected��based��on��the��future��installation��of��

pumping��systems��and/or��other��noisy��equipment��(Abstraction,��WTP��and��DC),��with��some��points��

of��characterization��being��selected��along��the��pipeline��network.��The��measurement��points��are��

marked��in��Figure��48.����

Points��R12,��R13��and��R14��are��intended��to��characterize��the��noise��levels��near��some��existing��

clusters��near��the��abstraction��point,��next��to��existing��noise��sources��in��the��area,��including��

breweries,��packaging��of��existing��water��and��cola,��thus��seeking��to��determine��the��most��critical��

areas��for��noise��level.��

Point��R5��aims��to��characterize��the��noise��level��from��a��cluster��housing��located��along��the��pipeline��

to��be��installed��with��the��road��Bom��Jesus.��This��cluster��is��closest��to��the��CIF��cement��works��in��Bom��

Jesus,��also��being��exposed��to��noise��from��the��Bom��Jesus��road,��which��has��heavy��traffic.��It��thus��

represents��an��area��of��high��noise��levels,��and��is��also��located��in��the��region��surrounding��the��future��

of��Bom��Jesus��WTP��and��DC.����

Point��R1��aims��to��characterize��precisely��the��noise��levels��in��the��Bom��Jesus��WTP��and��DC��area��to��

determine��the��noise��level��present,��taking��this��as��the��standard��for��the��surrounding��area.��

Point��R6�� � �is��located��in��the��existing��cluster��surrounding��the��intersection��between��the��roads��of��

Bom��Jesus��with��the� � � �Viana/Catete��road,��in��the��area��of��the��pipeline��installation��,��seeking��to��

represent��the��characteristic��noise��level��of��this��cluster,��exposed��to��the��associated��noise��traffic��

from��both��routes.����
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Point��R7��characterizes��the��sound��environment��in��the��clusters��surrounding��the��new��Airport��DC��

and�� the�� intermediate�� pumping�� station,�� being�� situated�� near�� the�� Viana�� Road�� and�� the��

Luanda/Malange��Railway��Line.��

Point��R8��is��located��at��the��DC��construction��site��at��Km��30,being��in��proximity��to��residential��

clusters��(North,��East��and��South),��and��an��industrial��area��to��the��west.����

Point��R9��is��located��at��the��construction��site��of��the��DC��for��Cacuaco,��a��non�rurban��(forest)��area,��

with��the��existence��of��an��industrial��area��with��housing��clusters��at��north��and��west.����

Point��R10��aims��to��characterize��the��sound��environment��at��the��site��of��construction��of��the��Zango��

V��DC.��It��is��a��non�rurbanized��(forest)��area,��existing��near��several��residential��neighbourhoods��still��

under��construction��or��uninhabited.����

Point��R11��is��located��in��the��area��of��the��future��Kapalanga��DC,��being��an��urban��area,��with��

dwellings��throughout��the��vicinity.� � � �
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��
Figure��48���r��Points��of��noise��characterization���� ��
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The��measurements��were��performed��with��use��of��a��Class��2��sound��level��meter��(SLM)��,��model��

Casella��CEL��320.����

Measurements��were��taken��by��sampling,��with��sufficient��time��for��stabilization��of��the��signal,��and��

the��data��was��acquired��with��fast�rtime��response��and��A�rmesh��filter��weighting.��The��equipment��

was��properly��calibrated��before��the��measurements,��the��calibration��being��confirmed��at��the��end��

of��the��survey,��and��no��deviation��was��found��in����the��calibration��positions.����

Thus,��the��noise��measurements��for��the��characterization��of��the��Baseline��situation��were��taken��on����

26,��27��and��28��August��2014,��during��the��daytime,��and��with��favourable��weather��conditions.��

In��the��absence��of��a��national��reference��standard��with��respect��to��acoustic��indicators,��European��

benchmarks��for��sound��evaluation��were��applied,��with��special��emphasis��on��the��document��

IMA32TR�r040510�rSP08���r��Determination��of��Lden��and��Lnight��using��measurements.����

Thus,��we��applied��a��division��of��the��day��into��three��periods,��namely��the��Daytime��period��from��

07:00��to��19:00,��Evening��period,��from��19:00��to��23:00��and��Night��Time,��from��23:00��to��07:00,��with��

the��production��of��two��evaluation��indicators,��including��a��night��indicator��(Lnight)��and��an��

aggregate��indicator��Day�revening�rnight��(Lden).��

We��took��as��a��basis��for��an��estimate��of��the��noise��level��for��the��evening��and��nighttime��periods��the��

Lden�� formula�� set�� out�� in�� European�� reference�� document�� "IMA32TR�r040510�rSP08� � � r� �

Determination��of��Lden��and��Lnight��using��measurements",��thus��applying��a��reduction��of��5��dB(A)��

to��obtain��the��noise��level��of��the��evening��period��and��a��reduction��of��10��dB(A)��to��obtain��the��

nighttime��sound��level.����

The��evaluation��of��these��results,��in��the��absence��of��national��benchmarks,��take��into��account��the��

values��given��in��the��IFC�rWorld��Bank��"Environmental,��Health,��and��Safety��(EHS)��Guidelines���r��Noise��

Management",��as��indicated��in��the��following��table,��considering��an��adaptation��thereof,��namely��

by��applying��the��Lden��indicator��to��the��limits��defined��for��the��Daytime��period.��

��

��

��
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Table��21��–��Limit��values��in��Table��1.7.1��of��EHS��Guidelines��of��IFC��

Receptor��Type��

LAeq��Values
Daytime����

(Considered��to��evaluate��
Lden)

Nighttime����
(Considered��to��evaluate��

Lnight)��

Sensitive��(S)��
Residential,��
institutional,��
educational��

55�� 45��

Non�rsensitive��
(NS)��

Industrial,��
commercial��

70�� 70��

��

The��evaluation��points��considered,��the��values��and��respective��evaluation��are��also��shown��in��the��

following��tables��

Table��22���r��Characterization��of��measurement��sites��

Location�� Background������
Characteristics��of��the��Site��and��

Surroundings��
Sources��Surround��

Sound��

Receiver��
Type��

Considered��

R1��
Site��of��Bom��Jesus��WTP��

and��DC����

Uninhabited��wooded��area.��Existence��
of��an��area��for��the��storage��of��

materials��in��the��vicinity.��Main��
housing��clusters��at��about��1000��m��

Local��road����

NS��

R5��
Pipeline���r��Bom��Jesus��

Road��

Point��near��the��housing��cluster.��
Residential��and��forest��environment��.��

Bom��Jesus��Road��
(primary��source)��
and��CIF��cement��
factory��at��about��
1000��m����

S��

R6��
Pipeline���r��Junction��Bom��

Jesus��Road��with��
Viana/Catete��road��

Existing��housing��cluster��in��the��
surroundings��of��both��roads.��

Roads��(Bom��Jesus��
road��and��
Viana/Catete��road��

S��

R7��
Site��of��the��New��Airport��
DC��and��intermediate��

pumping��station��

Surrounding��residential��area��with��
scattered��woodlands.��

Luanda/Malange��
Railway��line��and��
Viana��road��

S��

R8�� Km��30��DC��site��
Surrounding��residential��area,��with��
the��presence��of��an��industrial��area��

near��West.��
Local��road�� S��

R9�� Site��of��Cacuaco��DC��

Non�rurban��areas��(forest),��with��the��
presence��of��an����

Industrial��and��residential��area��to��the��
West��(500m)��

Local��roads�� NS��

R10�� Site��of��Zango��V��DC��

Non�rurbanized��area��(forest)��with��
existence��of��residential��

neighbourhoods��in��the��surrounding��
buildings��(600m)��

Local��roads�� NS��

R11�� Site��of��Kapalanga��DC��
Urban��area,��with��homes��in��the��

surroundings��
Local��roads�� S��

R12��
Pipeline�����r��Proximity��with��
Abstraction���r��Coca�rcola��

Factory��

Urban��centre��near��Coca�rcola��factory�� Surrounding��
industries��and��local��

roads��
S��

R13�� Pipeline/Abstraction���r�� Point��located��near��the��brewery,�� Surrounding�� NS��
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Location�� Background������
Characteristics��of��the��Site��and��

Surroundings��
Sources��Surround��

Sound��

Receiver��
Type��

Considered��

Brewery�� without��receivers��in����surroundings�� industries��and��local��
roads��

R14��
Pipeline��–Bom��Jesus��

Road��

Housing��cluster��surrounding��the��of��
Bom��Jesus��road,��near��the��town��of��

Bom��Jesus��

Surrounding��
industries��and��local��

roads��
S��

��

Table��23��–��Baseline��data��

Site�� Day�� Hour��
Lnight��

(dB(A))��
Lden��

(dB(A))��
Receiver��type��
considered��

Applicable��limit �� Evaluation��
against��the��

defined��limits��Lnight�� Lden��

R1�� 26/08/2014�� 15:20�� 33�� 43�� NS�� 70�� 70�� meets��

R5�� 26/08/2014�� 16:21�� 71�� 81�� S�� 45�� 55�� does��not��meet��

R6�� 27/08/2014�� 09:08�� 64�� 74�� S�� 45�� 55�� does��not��meet��

R7�� 27/08/2014�� 12:18�� 36�� 46�� S�� 45�� 55�� meets��

R8�� 27/08/2014�� 13:25�� 48�� 58�� S�� 45�� 55�� does��not��meet��

R9�� 27/08/2014�� 14:20�� 45�� 55�� NS�� 70�� 70�� meets��

R10�� 27/08/2014�� 15:22�� 57�� 67�� NS�� 70�� 70�� meets��

R11�� 27/08/2014�� 16:15�� 49�� 59�� S�� 45�� 55�� does��not��meet��

R12�� 28/08/2014�� 09:28�� 50�� 60�� S�� 45�� 55�� does��not��meet��

R13�� 28/08/2014�� 09:46�� 57�� 67�� NS�� 70�� 70�� meets��

R14�� 28/08/2014�� 13:21�� 55�� 65�� S�� 45�� 55�� does��not��meet��

��

By��analyzing��the��figures��obtained��we��confirm��that��there��were��significantly��higher��values��in��the��

vicinity��of��points��R5,��R6,��R10,��R13��and��R14,��leading��to��a��situation��of��non�rcompliance��with��the��

limits��considered��in��points��R5,��R6��and��R14.����

Despite��these��high��figures,��there��is��compliance��with��the��limits��considered��in��points��R10��and��

R13,��but��only��because��there��is��no��presence��of��dwellings��on��site,��considering��it��is��just��not��a��

sensitive��situation.����

These��sites��suffer��strong��influence��from��the��noise��on��local��roads,��subject��to��heavy��traffic,��

circulating��between��Luanda��and��existing��industrial��areas��along��the��Bom��Jesus��road��,��and��in��the��

case��of��point��R14,��there��is��also��the��influence��of��emissions��related��to��surrounding��plants.����

In��the��case��of��points��R8,��R11��and��R12��moderate��sound��values��were��verified,��characteristic��of��

mixed�ruse��zones��including��residential��and��commercial��use.��Thus,��although��they��fall��outside��the����

referenced��limits,��it��is��considered��that��these��situations��represent��a��minor��disturbance.����



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �137/424��
FPS�rA.001/3��

Points��R1,��R7��and��R9��appear��to��be��sites��of��reduced��noise��disturbance,��given��their��remoteness��

from��roads��and��other��relevant��sources.��

III.4.2.��Receptor��Spots��Survey��and��Sources��Broadcasters��

During��the��field��work,��we��evaluated��the��main��sound��sources��currently��existing��in��the��area��of��

influence��of��the��project,��as��well��as��those��planned��for��the��future,��highlighting��the��existing��roads,��

major��industrial��units,��the��future��international��airport��and��the��railway��line��Luanda/Malange.����

Have��also��identified��the��main��spots��of��existing��housing��clusters��in��the��surrounding��area��of��the��

project,��which��emerge��as��the��main��recipients��of��the��areas��associated��with��the��Quilonga��

project.����

The��main��sound��sources��and��receptors��spots,��existing��in��the��surrounding��of��the��project��are��well��

presented��in��the��following��figure:� � � �
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��
Figure��49���r��Identification��of��Key��Sound��Sources��and��Reception��Spots���� ��
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Indeed,��as��already�� identified��above,�� there��are��currently��highly��relevant��sound��sources��

surrounding��the��project,��with��particular��attention��to��the��road��of��Bom��Jesus��and��the��Viana��road,��

which��are��associated��with��high��noise��levels.����

It��also��appears��that��in��the��surrounding��road��of��Bom��Jesus��are��recorded��several��industrial��units,��

including��various��industries��and��shipyards,��and��are��provided��for��several��areas��of��industrial��

expansion,��creating��an��area��with��high��potential��for��noise��disturbance.��However,��also��note��a��

minor��presence��of��clusters��in��the��area,��reducing��exposure��to��this��disturbance.����

In��areas��closer��to��Luanda��since��there��is��a��progressive��increase��in��urban��density,��with��smaller��

industrial��areas.��Here��the��main��noise��sources��are��related��to��road��bypass,��with��higher��incidence��

of��motor��vehicles��and��motorcycles��and��associated��commercial��uses.��

III.4.3.��Forecast��in��the��Absence��of��the��Project��

From��the��strictly��acoustic��point��of��view,��the��evolution��of��the��current��situation��in��the��absence��of��

the��project� � � �is��naturally��a��situation��of��lower��sound��levels��than��if��it��were��to��be��implemented,��

thus��representing��lower��impact.����

One��cannot��however��consider��that��the��future��situation��in��the��absence��of��the��project��would��

entail��a��continuation��of��existing��acoustic��values.����

Indeed,��the��entire��region��for��the��deployment��of��this��project��is��undergoing��marked��change,��with��

the��development��of��the��special��economic��zone��(SEZ)��of��Viana,��leading��to��the��growth��of��a��more��

developed��industrial��framework��and��the��associated��increased��traffic��of��vehicles��.��Also,��the��

development��of��the��new��international��airport��of��Luanda��will��drastically��change��the��local��

acoustic��conditions,��enhancing��a��very��significant��increase��in��noise��levels��in��the��surroundings.��

The��urban��renewal��that��is��occurring��in��several��places��is��also��of��relevance,��as��for��example��the��

area��of��Zango,��with��a��change��in��the��type��of��existing��dwellings,��leading��to��changes��in��housing��

density,��the��typology��of��receivers��and��also��the��sound��propagation��on��site.����

Changes��are��also��expected��in��the��conditions��of��existing��sources��of��noise��emission,��particularly��

linked��to��the��progressive��replacement��of��vehicles,��leading��to��a��higher��percentage��of��vehicles��

with��lower��emissions,��but��also��any��changes��in��the��conditions��of��local��roads,��with��the��adoption��

of��surfaces��with��lower��emissions.��
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In��addition,��technological��and��legislative��developments��may��in��the��future��foster��the��adoption��

of��technologies��with��lower��emissions��from��existing��industries,��situations��that��would��lead��to��a��

reduction��in��noise��emissions��from��sources��already��present.����

Thus��it��can��be��foreseen��that��in��the��absence��of��the��project��there��may��be��a��possibly��considerable��

increase��in��noise��levels��in��the��region,��but��subject��to��significant��uncertainties��due��to��the��strong��

economic��dynamics��of��the��implementation��area��for��this��project.����

It��should��be��noted��that��the��high��noise��levels��already��existing��in��some��areas,��augmented��by��

future��sources��to��be��introduced��(new��industries,��the��international��airport),��may��lead��to��the��

existence��of��noise��levels��capable��of��masking��the��emissions��associated��with��the��operation��of��the��

Quilonga��Grande��system,��thus��neutralising��its��acoustic��impact.��

III.5.��WASTE��

The��production��of��solid��waste��is��intrinsically��linked��to��any��human��activity,��regardless��of��its��

magnitude,��size��or��type.����

Considering�� the�� impossibility��of��eliminating��waste,��organizations��must�� face�� the��Waste��

Management��as��a��tool��to��control��their��production��and��improve��their��management��in��order��to��

maximize��its��value��over��other��operations,��such��as��the��disposal��landfill.����

For��a��legal��framework��for��such��management��should��operate��are��listed��some��of��the��key��texts��in��

force,��which��apply��to��the��project��under��study,��in��terms��of��waste��management:��

�x�� Presidential��Decree��196/2012,��of��30��August��approving��the��Strategic��Plan��for��the��

Management��of��Urban��Waste��(PESGRU);��

�x�� Executive��Decree��234/2013,��of��18th��July��laying��down��guidelines��for��the��Preparation��of��

Provincial��Plans��Urban��Waste��Management;��

�x�� Executive��Decree��17/2013,��of��22th��January,��which��approves��the��legal��regime��of��Waste��

Management��Construction��&��Demolition;��

�x�� Presidential��Decree��190/12,��24��August,��which��approves��the��Regulation��on��Waste��

Management��(RGR);��

The��latter��statute��establishes��general��rules��for��the��production��and��final��destination��of��waste��

and��applies��to��all��(public��or��private)��natural��or��legal��persons��carrying��out��activities��likely��to��

produce��waste��or��who��are��involved��in��its��management.��Therefore,��are��presented��in��the��

following��table��some��definitions��and��concepts��that��will��be��used��in��this��descriptor.��
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Table��24��–��Definitions��and��concepts��of��the��D.P.��190/12,��of��24th��of��August��

Waste��Classification��(art.º3��e��4º)��

Hazardous��Waste�� Those��wastes��that��contain��any��of��the��characteristics��described��in��Annex��III��of��the��RGR,��ie��
containing��one��or��more��risk��characteristics��to��be��flammable,��explosive,��corrosive,��toxic,��
infectious��or��radioactive,��or��which��present��any��feature��which��constitutes��a��danger��to��
health��human��and��other��living��beings��and��of��the��environment��quality��

Non�rhazardous��
waste��

Wastes��that��do��not��exhibit��the��characteristics��described��in��Annex��III��of��RGR��

Industrial��waste�� Waste��generated��in��industrial,��commercial��and��service��activities,��as��well��as��resulting��from��
the��activities��of��production��and��distribution��of��electricity,��gas��and��water��

Urban�� solid��
waste��

Waste��from��households��or��similar��waste,��because��of��its��nature��or��composition,��in��
particular��from��the��service��or��commercial��or��industrial��establishments��and��providers��of��
health��care��sector��units,��provided��that��in��either��case,��the��daily��production��does��not��
exceed��1100��litres��per��producer��

Category��of��waste��(art.º5º��of��RGR)��
Special��waste�� Waste��with��specific��characteristics,��namely,��packaging,��waste��electrical��and��electronic��

equipment,��end��of��life��vehicles,��waste��from��construction��and��demolition,��batteries,��
tires,��and��other��mineral��oils,��which��shall��be��subject��to��collection��and��processing.��

Industrial�� solid��
waste��

Waste�� resulting�� from�� incidental��and�� treated��as��solid��waste��activities:�� the��similar��
characteristics��to��domestic��solid��waste��and��commercial��solid��waste,��particularly��from��
canteens��canteen,��offices��and��containers��uncontaminated��

Waste��
Management��

All��viable��procedures��to��ensure��an��environmentally��safe,��sustainable��and��efficient��waste��
management,��taking��into��account��the��need��for��its��reduction,��recycling��and��reuse,��
including�� separation,�� collection,�� transportation,�� storage,�� treatment,�� recovery�� and��
disposal��of��waste,��and��the��subsequent��protection��of��disposal��sites��in��order��to��protect��
human��health��and��the��environment��against��adverse��effects��which��may��result��from��the��
same��

��Use��or��Valuation�� The��whole��procedure��consisting��in��the��use��of��these��components��or��residues,��through��
processes��of��refining,��recovery,��reclamation,��recycling,��reuse��or��any��other��action��
provided��for��in��the��list��in��Annex��VI��of��the��RGR,��such��as:��

�x�� Use��as��a��fuel��or��other��means��of��energy��production��other��than��in��direct��
incineration;����

�x�� Utilization��of��organic��substances��not��employed��as��solvents��(e.g.��paper��
/ ��cardboard,��wood);����

�x�� Utilization��of��metals��or��metal��compounds;����
�x�� Use��of��other��inorganic��materials��(plastic,��glass);����
�x�� Utilization��of��waste��oils;����

�x�� Land��treatment��resulting��in��benefit��to��agriculture��and��ecology.��
Elimination�� Directed��to��the��dump��or��to��destruction,��total��or��partial,��of��waste,��carried��out��without��

endangering��human��health��and��without��using��methods��that��may��harm��the��environment��
procedure.��Are��included��in��defining��the��procedures��listed��in��Annex��VI��of��the��RGR,��such��as��
deposition��on��or��under��the��ground��(e.g.��Landfill),��Land��treatment��(e.g..��Biodegradation��of��
liquid��or��sludge��into��the��soil),��Deposit��in��specially��prepared��landfill,��among��others.��

Proper��
acknowledgment��

Disposal��in��watertight��and��hygienic��conditions��(clean��containers��and��always��with��
lid��closed),��if��possible��in��plastic��bags��or��paper,��in��order��to��avoid��dispersion��in��the��
streets.��

Angolan�� Waste�� List��defined��in��Annex��X��of��the��DP190��/ ��2012��which��aims��to��standardize��the��
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List��(LAR)�� language��and��classification of��waste.��Each��residue��is��assigned��a��code��consisting��
of��six��digits��(e.g.��19��01��02)��corresponding��to��each��pair��of��digit��identification��of��
the��activity��giving��rise��to��the��residue��

��

��

III.5.1.��Characterization��of��Waste��Management��in��the��project��area��

Economic��growth��directly��influences��the��increased��production��of��urban��solid��waste��(USW),��

since��it��is��associated��with��increased��quality��of��life,��including��in��particular��packaging��waste.��The��

environmental��liabilities��generated��by��municipal��solid��waste��tend��to��increase��with��increasing��of��

population��and��increasing��of��quality��of��life.����

An��analysis��at��national��level,��and��according��to��the��Report��of��the��General��State��of��the��

Environment��of��Angola��(REAA),��the��main��problems��related��to��solid��waste��in��the��country��occur��

in�� urban�� areas�� and�� result�� from�� weak�� capacity�� of�� waste�� collection�� by�� operators�� or��

administrations.��

Furthermore,�� according�� to�� this�� source,�� there�� are�� several�� reasons�� that�� aggravate�� the��

accumulation��of��waste��in��urban��centres��and��their��peripheries,��most��notably:��

�x�� Increased��population��in��major��urban��centres;����

�x�� Changes��in��the��way��of��life��of��the��population,��with��difficulty��adapting��to��new��lifestyles;����

�x�� Feeding��habits,��hygiene,��etc;����

�x�� Lack��of��civic��education;����

�x�� Lack��of��basic��hygiene,��and����

�x�� Lack��of��environmental��education.��

The��following��should��also��be��mentioned:��

�x�� Lack��of��cleaning��and��waste��collection��companies��in��sufficient��numbers��in��some��

provinces;����

�x�� Difficult��access��to��the��suburbs��of��the��cities;����
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�x�� Lack��of��or��insufficient��means��of��collection��and��transportation��of��waste��to��final��

destination;��

�x�� Uncontrolled��urban��development;����

�x�� Policy��of��commercial��liberalisation��and��the��consequent��proliferation��of��small��industries��

unable��to��manage��their��effluent,��resulting��in��increasing��volume��of��waste,��both��

hazardous��and��non�rhazardous.��

The��daily��production��of��solid��waste��in��Angola��is��estimated��currently��at��around��0.50��kg��of��

waste/inhabitant.��Assuming�� that�� the��population��of��Luanda��will��grow�� to��approximately��

8,000,000��inhabitants��(Provincial��Government��of��Luanda��data),��the��production��of��waste��in��the��

province��could��rise��to��4��million��kilograms��per��day,��which��corresponds��to��1,460,000��tonnes��of��

waste��per��year.��This��data��envisages��grave��negative��impact��for��the��population��and��environment��

through��the��production��of��USW.����

Apart��from��the��above,��another��problem��of��municipal��solid��waste����in��regard��to��its��composition,��

since��much��landfilled��waste��could��be��destined��for��reuse��and/��or��recycling,��for��example,��timber,��

paper/cardboard,��plastic,��glass,��metals,��is��that��it��is��waste��that��is��subject��to��selective��collection.��

Another��feature��of��the��composition��of��the��waste��is��the��existence��of��a��large��volume��of��sand��of��

about��40%��(ENEA,��2006).��Some��of��the��reasons��for��this��are:��

�x�� Adjacent��sidewalks��to��roads��are��areas��without��any��vegetation;����

�x�� About�� 80%�� of�� land�� in�� cities�� is�� land�� without�� vegetation,�� allowing�� high��

evapotranspiration��of��what��is��only��a��small��amount��of��water��stored��in��the��interstitial��

parts��of��the��soil� � � r� �mostly��sand� � � r� �which��predominate��in��the��coastal��cities,��which��

facilitates��surface��drift��of��these��sands;����

�x�� Street��cleaning��performed��manually,��without��watering��of��roads��and��pavements.��(REA,��

2006).��

Concerning��methods��of��treatment��of��municipal��solid��waste��used��in��the��country,��incineration��is��

the��main��one,��as��well��as��for��medical��waste��and��some��industrial��waste,��and��in��the��� �case��of��oil��

exploitation.��
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The��burning��of��waste��accumulated��along�� the�� streets��and�� the�� squares�� is��one��of�� the��

unconventional��solutions��in��Angola��to��reduce��the��accumulated��volumes,��and��one��that��people��

widely��use.��It��is��found��more��in��the��suburbs,��where��the��collection��vehicles��have��difficult��access,��

but��also��in��the��cities.��The��streets��in��these��areas��are��narrow,��the��paved��surface��destroyed��and��

bumpy,��and��not��permitting��the��entry��of��collection��trucks.����

By�rproducts��of��the��incineration��processes��are��air��emissions,��ash,��slag,��and��the��thermal��energy��

released,��which��often��also��bring��with��them��environmental��problems��and��human��health.��The��

ash��collected��is��often��landfilled��without��any��lining,��enabling��leachates��to��percolate��into��the��

groundwater��(REAA��2006).��

In��an��analysis��of��the��project��area��it��can��be��seen��that��the��municipalities��of��implantation,��

Cacuaco,��Icolo��e��Bengo��and��Viana��are��equipped��with��a��System��of��Integrated��Management��of��

Solid��Waste.��This��system��is��managed��by��the��public��company��ELISAL���r� �Cleaning��and��Sanitation��

Company��of��Luanda,��and��in��each��municipality��the��collection��is��the��responsibility��of��private��

companies.����

However,��the��coverage��rate��of��this��service��is��reduced,��i.e.,��only��the��most��populated��places��and��

those��with��best��access,��such��as��the��administrative��centre��of��the��Commune��of��Bom��Jesus��(see��

Figure��52),��Viana��and��Zango��are��covered��by��this��service.��In��the��remaining��area��of��the��project,��

the��management��of��USW��is��undertaken��by��the��inhabitants��themselves,��who��bury��them,��burn��

them��or��merely��leave��them��on��the��ground��(see��Figure��50).��

��
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��
Figure��50��–��Top��to��Bottom:��Waste��management��in��Jambondo��neighbourhood;��Picture��of��waste��

disposal��site����in��environs��of��DC��Km��30���r��Lot��6.��

In��Luanda��there��is��only��one��final��destination��for��municipal��solid��waste,��the��Landfill��of��

Mulenvos,��located��in��the��Mulenvos��district,��at��the��confluence��of��the��municipalities��of��Viana��

and��Cacuaco.��It��was��designed��for��a��lifetime��of��22��years,��and��has��been��in��operation��since��2007��

receiving��solid��waste��directly��from��municipalities,��as��well��as��from��the��transfer��stations��to��be��

found��in��Cazenga��and��Camama��(Kilamba��Kiaxi)��neighbourhoods.��

To��summarise,��all��the��shortcomings��and��deficiencies��of��the��Waste��Management��System��listed����

on��a��national��scale,��were��also��identified��in��the��area��of��direct��project��intervention��and��its��

immediate��surroundings,��including:��

�x�� disposal��of��waste��(USW)��in��the��open��and��under�r��and��overground��or��in��bodies��of��water��

(see��Figure��53);����

�x�� disposal��of��waste��(industrial��and��construction��and��demolition)��on��roadsides,�� in��

abandoned��sandpits��(see��Figure��51);����

�x�� deficiencies��in��the��systems��of��deposit,��collection��and��transportation��of��USW��in��areas��of��

difficult��access,��such��as��the��villages��located��on��the��banks��of��Lake��and��River��Kwanza;����

�x�� lack��of��awareness��among��the��population��regarding��the��deposit��of��USW��in��the��

appropriate��place��(containers).����

�x�� deficiencies��in��the��collection��and��final��disposal��of��industrial��waste��from��industrial��and��

commercial��activities��and��construction��and��demolition��waste;��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �146/424��
FPS�rA.001/3��

The��following��figures��illustrate��this��reality��identified��in��the��field��survey��conducted��between��

25��and��29��August��2014.��

��

Figure��51��–��Top��to��Bottom:��Disposal��of��waste��in��an��old��sand��pit��west��of��the��Cement��works;��Disposal��of��
industrial��waste��in��an��old��sand��pit��in��the��environs��of��the��layout��of��Lot��4���r��Zango��5;��Deposit��of��waste��on��

the��roadside��of��Bom��Jesus��

��

��
Figure��52��–��From��left��to��right:��View��of��facilities��of��waste��collection��company��in��area��of��Lot��6��–��Km��30;��

Detail��of��USW��container��existing��in��the��administrative��centre��of��Bom��Jesus��Municipality.��
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��

This��improper��disposal��of��both��industrial��and��domestic��waste��is��not��only��an��environmental��

attack��from��the��point��of��view��of��soil��degradation��and��contamination��of��the��sub�rsoil��and��

groundwater��resources��(see��Figure��54),��but��also��a��public��health��problem.��

Figure��53��–��From��left��to��right:,��top��to��Bottom:��Waste��disposal��in��an��existing��open��space��within ��the��
Capalanga��cluster;��Waste��near��the��fountain��in��a��village��located��on��the��lake��shore��east��of��Bom��Jesus;��

Waste��disposal��near��the��village.� � � �
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��

��

��
Figure��54��–��Waste��disposal��on��the��right��bank��of��the��Kwanza��River��to��the��west��of��the��village��of��Bom��

Jesus;��View��of��waste��disposal��in��the��surroundings��of��Lot��6��DC�rKm��30.��

��

��
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III.5.2.��Forecast��in��the��Absence��of��the��Project��

It��is��expected��that��the��generation��of��municipal��solid��waste��increases��due��to��population��growth��

and��changing��modes��of��living,��improved��socio�reconomic��conditions,��coupled��with��the��lack��of��

environmental��education��and��awareness.����

Continued��deposition��of��waste��in��an��uncontrolled��manner,��particularly��in��the��dumps��and��public��

open��spaces,��and��the��lack��of��cleaning��and��waste��collection��companies��will��continue��to��cause��

deterioration��of��public��spaces,��quality��of��life,��as��well��as��the��public��health��conditions��and��public��

health.����

Allied��to��this��factor,��the��region��where��the��project��will��be��installed��in��study��presents��an��expansion��

of��the��industrial��sector��and��consequently��an��increase��in��waste��generation��from��this��sector.��

III.6.��AIR��QUALITY��

Human��beings��are��extremely��vulnerable��and��sensitive��to��air��quality.��Together��with��water��quality,��

this��descriptor��is��a��major��vehicle��for��conditioning��public��health,��given��that��air��pollution��caused��by��

the��emission��of��pollutants,��is��a��widespread��type��of��pollution��and��is��not��confined��to��the��place��

where��one��specific��pollutant��is��emitted,��although��there��are��also��of��air��pollution��phenomena��that��

are��initially��and��mainly��felt��in��a��radius��of��where��it��is��produced.��

A��loss��of��air��quality,��or��significant��concentrations��of��pollutants,��causes��pathological��effects,��leaving��

biological��imprints��on��human��health.��Noteworthy��are��the��following��effects:��

�9�� Increased��cardio��–��respiratory��mortality;����

�9�� Increased��utilization��of��health��services��and��costs;����

�9�� Increased��incidence��of��respiratory��symptoms��and��diseases;����

�9�� Increased��frequency��of��exacerbated��bouts��of��asthma;����

�9�� Decreased��lung��function��parameters;����

�9�� Lung��inflammation��and��deterioration��of��defence��mechanisms.��

Suspended��particles,��originating��from��automobile��emissions,��industrial��machinery��and��chimneys��

generate��two��types��of��particles:����

�ƒ�� pm��<��10µm��–��become��attached��to��the��bronchial��wall��

�ƒ�� pm��<��2,5��µm��–��become��attached����to��the��alveoli��
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These��particles��play��a��role��in��aggravating��or��causing��respiratory��and��cardiovascular��disease,��and��

are��scientifically��proven��to��be��responsible��for��causing��lung��cancer��.��Pollens��and��dust��also��play��an��

important��role��as��a��cause��of��diseases��such��as��rhinitis��or��asthma.��

Regarding��damage��to��ecosystems,��mention��should��be��made��of��the��oxidation��of��canopy��structures��

which��among��other��effects��may��cause��premature��leaf��fall��in��some��species��and��in��some��premature��

rotting��of��the��fruit.��Finally,��when��it��comes��to��damage��to��built��heritage��we��can��give��the��example��of��

acidifying��pollutants��that��chemically��attack��built��structures,��causing��the��degradation��of��materials��

and��consequently��decreasing��the��useful��life��of��these��structures.��

The��effects��of��air��pollution��on��health��vary��according��to��time��and��their��concentrations.��This��means��

that,��typically,��there��are��acute��and��chronic��effects��of��air��pollution.����

The��acute��effects��reflect��the��high��concentrations��of��a��given��pollutant��which,��when��reached,��may��

not��immediately��impact��on��receptors.��Chronic��effects��are��associated��with��a��longer��exposure��time��

and��at��lower��concentration��levels.��While��this��level��is��lower,��the��exposure��occurs��for��a��prolonged��

period,��which��causes��effects��that��may��arise��derived��from��the��cumulative��exposure��levels��for��these��

pollutants.��

Air��emissions��generate��problems��on��different��scales,��from��a��local��scale��(e.g.��the��concentrations��of��

Greenhouse��Gases��(GHGs)��as��carbon��monoxide��(CO),��Carbon��Dioxide��(CO2),��of��nitrogen��or��sulphur��

oxides��(NOx��and��SOx)��from��the��traffic��along��congested��roads,��or��from��industrial��activities,��up��to��a��

global��scale��(the��best��example��is��climate��change��which,��among��many��other��effects,��has��resulted��in��

global��warming).����

In��the��absence��of��monitoring��stations��of��air��quality��in��Angola��to��provide��data,��the��characterization��

of��the��baseline��in��the��project��area��was��carried��out��using��bibliographic��data��for��an��analysis��on��a��

national��scale,��and��field��reconnaissance,��a��more��local��scale,��carried��out��in��the��period��between��25��

and��29��August��2014.��In��this��survey��major��sources��of��emissions��of��air��pollutants��and��the��main��

recipients��were��identified��in��the��area��of��direct��project��intervention��and��its��surrounding.��

III.6.1��Present��Situation��

As��has��happened��in��developing��countries��when��starting��their��industrialisation��process,��in��Angola��

there��has��also��been��a��high��influx��of��population��into��urban��centres.��The��unplanned��growth��of��
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urban��areas��and��haphazard��development��of��various��sectors��of��industry��have��been��contributing��

factors��to��the��rising��levels��of��air��pollution.��

Emissions��to��the��atmosphere��prevailing��in��the��country��are��from��the��combustion��of��fossil��fuels,��

originating��from:��

�r��Vehicles��in��circulation;��

�r��Generators��used��for��the��supply��of��energy;��

�r����Oil��production��flares,��and��

�r��Fires.��

Road��transport��is��responsible��for��the��majority��of��CO��(carbon��monoxide),��NMVOC��(non�rmethane��

volatile��organic��compounds)��and��lead��emissions.��Emissions��of��CH4��(methane)��come��almost��entirely��

from��the��final��disposal��of��urban��solid��waste,��while��water��treatment��plants��can��be��regarded��as��

significant��emitters��of��NH3��(ammonia)��and��N2O��(nitrous��oxide)��sources.����

The��large��geographical��area,��the��masses��of��existing��water��and��meteorological��factors��also��

influence��the��quality��of��the��existing��air��in��Angola��(REAA��2006).��

Vehicles��in��circulation��

The��number��of��vehicles��in��circulation��in��Angola��has��increased��significantly��in��recent��years,��both��in��

terms��of��private��transportation��vehicles��such��as��fleets��of��trucks��and��buses��of��state��transport��and��

private��companies.��However,��this��increase��has��not��been��met��by��an��adequate��expansion��of��road��

infrastructure.����

This��causes��major��congestion��of��roads,��mainly��in��urban��centres��of��major��cities��like��Luanda,��forcing��

vehicles��to��move��around��at��low��speeds.����

Simultaneously��the��consumption��of��fuel��(petrol��and��diesel)��has��increased,��reaching��very��high��

levels,��manifested,��for��example,��in��long��lines��of��cars��at��the��fuel��stations.��

In��parallel��there��have��also��been��increases��in��air��contamination��by��small��particles,��or��dust,��

particularly��by��particles��of��less��than��10��micron��(PM10)��in��size��coming��from��lorries��and��buses��with��

diesel��engines.��Dust��has��become��a��risk��to��public��health,��particularly��for��people��living��along��the��

roads��(REAA��2006).��
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Vehicles��that��use��diesel��engines��also��release��large��amounts��of��lead��into��the��atmosphere,��mixing��

with��the��inhalable��dust,��being��quite��harmful��to��human��health.��Noteworthy��is��the��prediction��of��the��

downward��trend��in��such��emissions,��given��the��introduction��of��unleaded��petrol��and��the��renewal��of��

the��vehicle��fleet,��particularly��with��regard��to��gasoline��vehicles,��with��better��combustion��technology,��

which��will��also��cause��a��decrease��of��other��emissions��such��as��CO��and��COVNM.��

Generators��used��for��the��supply��of��energy����

Currently��not��all��residential��areas��in��Angola��are��connected��to��the��mains��and��even��for��areas��with��

access��there��are��frequent��interruptions.��For��this��reason,��a��large��portion��of��the��population��and��

business��uses��gasoline��or��diesel��generators��as��an��alternative��source.��

Oil��production��flares��

Platforms��for��oil��exploration��emit��greenhouse��gases,��specifically��the��various��points��of��burning,��

which��can��be��several��on��each��block.��

Fires��

The��main��source��of��air��pollution��in��Angola��and��neighbouring��countries��is��the��burning��of��biomass,��

done��mainly��during��the��dry��season��—��between��May��and��August.��The��fires��occur��for��at��least��three��

reasons,��briefly��as��follows:��

�ƒ�� Obtaining��charcoal��for��cooking��and��as��a��source��of��home��heating;����

�ƒ�� Hunting,��and����

�ƒ�� Cattle�rbreeding��purposes.��

The��result��of��this��biomass��combustion��is��the��emission��of��carbon��monoxide��(CO),��nitrogen��oxides��

(NOx),��nitrous��oxide��(N2O),��methane��(CH4),��non�rmethane��hydrocarbons,��and��particles,��in��addition��

to��carbon��dioxide��(CO2).����

Several��factors��indicate��the��existence��of��large��amounts��of��particles,��amongst��which��should��be��

highlighted:��

�x�� Unpaved��roads;����

�x�� Land��without��vegetation;����

�x�� Long��periods��without��rain,����

�x�� High��temperatures;����
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�x�� Fires;����

�x�� Diesel��generators;����

�x�� High��number��of��vehicles��in��circulation;����

�x�� Factories��and��industries��with��uncontrolled��air��emissions.��(Source:��REAA��2006)��

In��the��area��of��the��project��implementation,��the��main��emission��sources��of��air��pollutants��identified��in��

the��field��survey��were:��

�x�� The��traffic��of��vehicles��transporting��people��and��goods��along��the��roads��linking��Luanda��to��

Bom��Jesus��(Expressway,��Highway��Catete,��Bom��Jesus��Road,��unpaved��roads��that��connect��

the��factories��and��aggregate��extraction��units��in��the��Bom��Jesus��area)��see��Figure��55;��

�x�� The��activity��of��industries��and��warehouses��in��the��Special��Economic��Zone��(SEZ),��the��

industrial��districts��still��under��development,��in��the��region��of��Viana��and��Zango,��the��CIF��

Cement��works��and��factories��in��the��Bom��Jesus��region��(Coca��Cola��and��Cuca��beer��factories,��

water��bottling��plants��under��the��Bom��Jesus,��Perla,��Buena��brands);����

�x�� The��activity��of��aggregate��extraction��in��sandpits��and��quarries��in��the��Bom��Jesus��and��

Cacuaco��region��and��material��transport��for��local��consumption;����

�x�� The��burning��of��agricultural��and/or��forest��land��for��agriculture��and��pastoral��purposes,��see��

Figure��56;����

�x�� Civil��works;����

�x�� The��open�rair��burning��of��waste��in;����

�x�� The��operation��of��generators��for��public��and��private��purposes,��see��Figure��57.��

��

The��Bom��Jesus��road��which��serves��the��areas��of��abstraction��deployment,��the��WTP��and��sludge��

treatment��plants��is��paved,��but��nevertheless��presents��a��section��in��very��bad��conditions,��as��

illustrated��in��the��figure��below.��This��route��has��a��high��traffic��of��heavy��vehicles��associated��with��the��

activities��of��Bom��Jesus,��the��CIF��works��and��the��aggregates��extraction��that��exist��in��that��location.����

The��Catete��road,��the��Expressway��and��Zango/Calumbo��Highway��linking��Zango��are��busy��roads��for��

vehicles��throughout��the��day.� � � �
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��

Figure��55��–��From��top��to��bottom,��left��to��right:��Traffic��on��the��main��roads��of��the��project��area:��Transport��of��
aggregates��on��dirt ��road;��Catete��Road;��Express��Way��(Cacuaco��district);��Bom��Jesus��Road��with��a��road��section��

with��the��damaged��paved��surface.��

��

Fixed��and��diffuse��emissions��from��industries��and��aggregate��extraction� � � �installed��in��Bom��Jesus��

region��contribute��to��the��reduction��of��air��quality��in��the��study��area,��as��well��as��fires��on��agricultural��

land,��very��common��almost��everywhere��in��the��region,��see��Figure��56��.� � � �
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��

��

Figure��56��–��From��left��to��right:��atmospheric��emissions��observed��along��the��Kwanza��River��(burning��on��
agricultural��land);��near��the��CIF��Factory��and��industrial��units��located��in��Bom��Jesus��

��

In��the��field��survey��it��was��found��that��the��generators��are��present��in��all��industries,��as��a��primary��or��

supplementary��source��of��electricity.��In��the��Bom��Jesus��area��and��its��environs��dwellings��that��have��

electricity��rely��on��generators.����

In��the��more��urban��and��industrial��Viana��and��Zango��(new��housing��area)��areas��there��is��already��an��

electricity��supply��from��the��public��network��(ENE).��However,��almost��all��of��the��"neighbourhoods"��

surrounding��urban��areas��have��only��generators��as��their��source��of��electricity.��
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Figure��57��–��View����of��generator��for��public��supply��at��the��administrative��centre����of��the��community��of��Bom��
Jesus;��private��generator��in��the��village��of��Jambondo��in��the��surroundings��of��Lot��1���r��WTP.��

��

Taking��into��account��the��various��existing��anthropogenic��factors,��it��is��considered��that��the��air��quality��

in��the��environs��of��the��project��is��affected��by��various��human��activities��in��the��surrounding��area,��

exogenous��to��the��project.��However��the��most��affected��areas��are��those��of��Viana��and��Zango.����

The��receptors��identified��as��being��most��affected��by��emission��sources� � � �are��mainly��the��villages��

located��along��the��roads��with��heavier��traffic.��

III.6.2.��Forecast��in��the��Absence��of��the��Project��

If��the��project��is��not��carried��out����is��expected��that��the��analyzed��situation��remain,��or��even��get��worse.����

It��is��anticipated��a��growth��of��the��industrial��sector��in��the��Exclusive��Economic��Zone��surrounding��the��

Airport��as��well��as��the��standard��of��living��of��the��population,��with��an��expected��Increase��in��traffic��over��

time,��and��inherently��Increased��emissions��and��deterioration��of��air��quality��in��particular,��in��the��Bom��

Jesus��road��and��on��Catete��road.��

��
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III.7.��SOILS��

According��to��the��Geographic��Atlas��of��Angola��(1982),��the��most��abundant��soils��in��Angola��are��

psamitic��soils,��which��occupy��an��area��of��716,000��km2,��corresponding��to��57.5%��of��the��country.����

The��remaining��42.5%��of��the��area��are��occupied��by��the��following��soils:��ferralitic,��paraferalitic,��

tropical��arid,��lithosoil,��hydromorphic,��alluvial,��clays,��fersalitic,��limestones,��calsialitic��and��oxysialitic.��

According��to��the��same��literature��source,��the��Luanda��region��is��characterized��by��the��presence��of��

cromopsamic��type��soils,��which��are��part��of��the��psamitic��class��soils,��defined��as��little�revolved��soils,��

consisting��of��more��or��less��coarse��and��loose��sandy��detrital��materials.��

These��soils��are��poorly��or��not��differentiated,��and��their��texture��is��extremely��light,��with��low��organic��

matter��content��and��moderately��acid��pH.��

According��to��Castanheira��Diniz��(2006),��the��area��of��implementation��of��the��Project��extends��over��

four��distinct��soil��types.��It��presents,��from��south��to��north,��i.e.��from��water��abstraction��in��the��Kwanza��

river��to��the��different��Distribution��Centres,��the��following��types:��

���� Alluvial��river��soils;��

���� Lithosols��associated��with��rocky��outcrops;��

���� Black��and��brown��muds;��

���� Musseque��soils.��

A��brief��description��of��each��of��the��soils��types��include:��

Alluvial��riverine��soils� � � r� �recent��alluvial��deposits��occupy��large��areas,��corresponding��to��or,��more��

precisely,��within��the��limits��of��the��Kwanza��Sedimentary��Basin.����

The��soils��of��the��lower��surfaces��have��certain��heterogeneity,��directly��related��to��the��mineralogical��

composition��of��the��sediments��and��their��size.��In��this��point,��they��have��remarkable��influence��on��the��

soils��of��the��entire��watershed��upstream,��which,��after��all,��are��the��main��power��supply��of��the��means��

transported��by��water.��

In��general,��river��alluvial��soils��of��medium��and��fine��textures��predominate,��the��former��occurring��with��

the��highest��incidence��in��the��upstream��section��downwards��and��the��latter��in��the��middle��and��lower��

sections,��corresponding��to��the��surface��of��the��lower��elevations,��which��will��progressively��decrease��
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towards��the��mouth��and��the��banks��to��the��periphery.��Not��infrequently��large��areas��subject��to��

prolonged,��or��even��permanent�� flooding�� ,��occur��here,��where�� the��soils��are�� influenced��by��

hydromorphism.��

The��better�rdrained��alluvial��soils��with��a��higher��degree��of��fertility,��are��distributed��generally��in��the��

range��adjoining��the��course��of��the��river,��whose��elevation��is��slightly��higher��than��the��rest��of��the��

floodplain.����

��

Figure��58���r��Alluvial��soils���r��some��places��visited��during��the��field��survey��(August��2014)��

��

Lithosols��associated��with��rocky��outcrops���r��Soils��of��thin��layer,��lying��on��rocky��substratum��20��cm��or��

less��deep��(Lithosols),��often��associated��with��rocky��material,��both��in��the��soil��and��lying��abundantly��

on��its��surface��(lithic��soils).��

Such��soils��often��occur��in��areas��where��rocky��outcrops��are��shown,��with��which��they��are��typically��

associated.����

Lithosols��occur��in��sedimentary��belts��in��rugged��surfaces��that��mark��gaps��along��dune��formations.����

��

Figure��59���r��Lithosols���r��some��places��visited��during��the��field��survey��(August��2014)��
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Black��and��Brown��Clays���r��Clays,��heavy��texture��soils,��are��well��represented,��particularly��between��the��

Kwanza��and��Dande,��corresponding��to��Oligo�rMiocene��formations,��especially��when��clay��loam��or��

marly��limestones��emerge,��often��enriched��by��materials.��

Clays��are��usually��black��or��dark��grey��in��colour��when��corresponding��to��the��flattened��or��depressed��

valley��areas��(Black��Topomorphic��Clays)��and��brown��or��diluted��olivaceous�rbrown��in��situations��on��

slopes�� (Brown��Litomorphic��Clays).� � � �The�� former��are��quite�� thick��and,��often,��due�� to�� their��

topographical��situation,��involve��poor��drainage,��present��hydromorphic��underlying��horizon��or��

horizons,��characterized��by��their��primatic��structure.��As��for��brown��litomorfic��Clays,��their��thickness��is��

generally��related��to��the��degree��of��slope��with��frequent��occurrence��in��the��mass��of��ground��

limestone��concentration��and��gypsum��crystals.��

The��Clays��are��clay��soils,��very��sticky��and��plastic��consisting��essentially��of��montmorilonitic� � � �clays.��

While��drying��out,��they��shrink,��opening��wider��and��deeper��cracks;��when��wet,��they��become��

relatively��expandable;��this��alternation��gives��rise��to��a��typical��microrelief��called��"Gilgai".��

Well��provided��with��nutrients,��especially��calcium��and��magnesium,��they��have��high��usable��capacity��

for��water��and��a��very��high��degree��of��saturation,��factors��that��provide��a��high��production��capacity.��

However,��due��to��their��physical��characteristics,��severe��limitations��on��their��agricultural��use,��which��

can��only��be��mitigated����by��possible��appropriate��cultivation.��Moreover,��due��to��their��susceptibility��to��

erosion��arising��as��a��result��of��their��low��degree��of��permeability,��they��require��appropriate��protection��

and��conservation��practices.��

Still,��in��regard��to��agricultural��use��and��taking��into��account��the��ecological��and��edaphic��requirements��

of��the��various��types��of��tillage,��regard��is��taken��of��the��fact��that��the��Clays��are��better��suited��to��cotton,��

corn��and��sorghum,��and��in��certain��situations��to��sugar��cane.��However,��given��the��quantitative��scarce��

rainfall��and��high��degree��of��variability��in��its��distribution,��irrigation��is��advocated,��preferably��by��

adopting��the��sprinkling��technique.��

Black��and��brown��Clays,��known��regionally��as��"Catete's��black��lands"��correlate��with��"Vertisols"��from��

the��American��Classification��(7th��approximation)��and��with��the� � � �Carta��de��Solos��de��África��de��

D’Hoore.��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �160/424��
FPS�rA.001/3��

��

Figure��60�r��Clay��soils��in��the��surrounding��area��of��the��Project��

Musseque��soils���r��In��this��great��pedological��unit��are��included��soils��that��are��in��correspondence��with��

the��raised��mushroom��surfaces��of��quartz��sediments��of��Pleistocene,��known��by��the��regional��name��of��

"musseques",��a��vernacular��term��meaning��sandy��terrain.��The��musseques��soils��are��generally��coarse��

in��texture,��very��deep,��structureless,��with��pale��or��bright��colours.��

Within��the��gently��undulating��general��relief��reddish��soils,��the��most��representative,��correlate��with��

the��desiccated��or��salient��dimensions��of��flattening��surfaces,��while��the��pale��soils��usually��occupy��

positions����surrounding��small��inland��basins.��Among��the��situations��occupied��by��these��two��types��of��

soil��are��distributed��those��of��orange��and��yellow��colour,��but��identified��with��flattened��relief��

situations.��The��musseque��soils��are��further��characterized��by��their��excessive��permeability,��weak��

usable��water��capacity,��low��in��nutrients,��compactness��and��very��low��consistency.��However,��if��the��

underlying��horizons��are��sized��textures,��a��fact��which��occurs��more��frequently��when��there��is��less��

quartz��and��mantle��sediment,��these��soils��can��be��of��great��interest��to��agriculture,��since��they��are��

benefited��by��irrigation.��

The��musseque��soils��of��coarse��texture,��brown��or��pale,��correlate��with��the��"Xeropsamorrególicos"��

and��bright��colours��with��the��little��saturated��chromic��ones��while��medium�rtextured��"Psamo�r

fersiálicos"�� musseques� � � �are�� akin�� to�� the�� little�� saturated,�� clayey�� "Fersialíticos"�� within�� the��

classification��of��the��Missão��de��Pedologia��de��Angola��e��Moçambique��e��Centro��de��Estudos��de��

Pedologia��Tropical.��
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��

Figure��61���r��Musseque��soils���r��some��places��visited��during��the��field��survey��(August��2014)��

��

In��Figure��62,��textural��and��colour��aspects��of��some��soils��are��presented,��including��sandy��soils��of��

coarse��texture,��the��project��area��and��surrounding��regions.��The��cartographic��projection��of��the��

sampling��sites��is��depicted��in��Figure��63.��

��
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��

Figure��62���r��Textural��and��colour��aspects��of��some��soils��of��the��project��area��and��surrounding��regions��

�� ��



��

�� ENVIRONMENTAL��AND��SOCIAL��IMPACT��STUDY��

��
LUANDA��DRINKING��WATER��SUPPLY��PROJECT��

SYSTEM��5��–��QUILONGA��GRANDE��

��

Rev.:��0� � � �163/424��
FPS�rA.001/3��

��

Figure��63���r��Soil��sampling��locations��(August��2014)��

��

According��to��the��Africa��Soil��Information��Service,��in��the��Project��area,��roughly��comprised��between��

the��Kwanza��river��and��the��Bengo��river,��soils��have��features��predominantly��displayed��in��the��following��

table,��for��the��pH��and��total��organic��carbon��parameters.��
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Table��25���r��Forecast��of��average��values��for��different��soil��depths��

Soil��depth��(cm)�� Soil��pH*�� Organic��Carbon��(g/kg)��

0��–��5�� 5,3��–��6,3�� 6��–��8��

5���r��15�� 5,3��–��6,3�� 6��–��8��

15���r��30�� 5,3��–��6,3�� 6��–��8��

30���r��60�� 5,3��–��6,3�� 4��–��5��

60���r��100�� 5,3��–��6,3�� 2���r��3��

* ��In��a��1:5��solution��(soil/water)��

��

Also��according��to��the��same��bibliographic��source,��and��with��regard��to��the��availability��of��nutrients��in��

the��soil,��the��area��under��study��(roughly��between��the��Kwanza��and��Bengo��rivers��and��west��of��Catete)��

is��classified��as��having��"no��constraints��or��light��constraints��",��with��some��areas��have��the��classification��

of��"moderate��constraints".��

In��terms��of��soil��salinity,��nutrient��retention��capacity��and��toxicity��of��the��soil,��the��classification��of��the��

whole��area��reads��"without��constraints��or��light��constraints".��

We��must��emphasize��however��that��these��classifications��herein��are��based��on��indirect��predictive��

methods��on��a��rough��scale,��lacking��validation��on��the��ground��on��a��finer��scale��(detailed).��

III.7.1.��Forecast��in��Absence��of��the��Project��

In��the��absence��of��the��Project,��it��is��anticipated��that��the��majority��of��the��soils��in��the��region��of��Luanda��

will��undergo��human��occupation,��both��through��its��use����for��permanent��infrastructure��but��also��with��

removable��and��temporary��occupations.��Human��presence,��will��certainly��to��a��greater��or��lesser��

degree��bring��about��the��same��degradation,��via��either��compressions��(e.g.��passage��of��heavy��

vehicles)��or��contamination��with��various��substances��(e.g.��migration��of��oils��and/or��hydrocarbons).����

Agricultural��soils��of��alluvial��origin,��and��closer��to��the��Kwanza��River,��certainly��will��be��occupied��for��

intensive��agriculture.������

�� ��
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III.8.��SOIL��USE��AND��PLANNING��

With��this��descriptor,��we��intend��to��describe��and��analyze��the��area��planned��for��implementation��of��

the��Project,��as��well��as��its����nearest��surroundings,��in��terms��of��its��current��occupation.��

Spatial��planning��should��be��considered��a��fundamental��policy,��where��different��global��and��sectoral��

measures��are��integrated��in��order��to��contribute��to��the��promotion��of��local��development��and��to��

improve��the��living��conditions��of��the��resident��population��in��the��study��area.��In��this��context,��we��

sought��to��identify��which��planning��and��management��instruments��are��in��place��or��in��preparation��

that��encompass��the��study��area.��

The�� information�� presented�� here�� is�� based�� on�� available�� literature�� and�� cartography,�� and��

complemented��with��field��work.����Planning��instruments��are��under��development.����

In��an��article��published��in��http://www.ipgul.org/��and��dated��of��December��2013,��it��reads:��"The��Plano��

Director��Geral��Metropolitano��de��Luanda�� � �will��be��completed��in��eighteen��months��(...)".��The��Plano��

Director��Municipal��de��Viana��was��presented��to��the��citizens��on��8��July��2014,��so��that��they��could��

submit�� their�� suggestions�� to�� enrich�� the�� document�� (news�� published�� in��

http://www.portalangop.co.ao/).����

The��area��in��which��the��Project��is��to��be��implemented��lies��within��the��municipalities��of��Icolo��and��

Bengo,��Viana��and��Cacuaco.��The��municipalities��involved��are:��Funda,��Viana��(Administrative��centre),��

Kabiri,��Calumbo��and��Bom��Jesus��(Figure��64).��
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Figure��64���r��Implementation��of��the��Project��in��the��territorial ��context��of��municipalities��and��communes


