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ESIA Report for Proposed Rumphi Waseipply and Sanitation Services Improvement Project

EXECUTIVE SUMMARY

Introduction

This is an Environmental and Social Impact Assessment (ESIA) study report for proposed Rumphi
Water Supply and SanitatidBervicesImprovement Project (RWSSIP) to be implemented by
Northern Region Water Board (NRWB) in Rumphi District gragts ofMzimba North District.

The ESIA has been undertaken in accordance with Malawiamslatgn and the African
Development Bank (AfDB) Operational Safeguards.

The project seeks toontribute tothe sociceconomic growth of Rumphi Town and surrounding
areas byimproving the health and livelihoods of the residents through access to potable and
sustainable water supply and improved sanitation servibeswill be achieved by upgrading and
expanding existing Rumphi water supply scheme to unserved aneasiproving sanitation
services The project, upon completion, is expected to serve population of 158,085 by year 2040
and is projected to cobtSD 29.8 million (MK 30.9 billion, USD 1 = MK 1,036.25)

Project Location

The proposed project sites are located in BhirDistrict and parts of Mzimba North District. The
extents of the project are Bwengu to the East; Thumbi, Luzi, Chinyolo, Mkombezi, Phwezi and
Bula to the Northeast; Chikwawa, Bolero, Luviri, Mwazisi, Lusani, Bembe, Kamphenda, Chanyoli
through Luhono, Nkamanga to the West; Vongo including Lumemo to the South; and Kacheche
and Enukweni to the Southeast of Rumphi Town.

Nature and Scope of the Project

The proposed projebas been designed to provide potable water and improved sanitation services
for an eimated population of 158,085 by the year 208i@e source for the water supply system

will be the South Rumphi river where a concrete intake weir will be constructedapheity of
theexisting water treatment plant at Rumphi Boma will be upgraded 1660 ni/day to 19,415
m3/day.New transmission mains and associated pumping stations complete with solar power will
be constructed at Bolero, Luviri, Mwazisi and Thundliie project will alsenvolverehabilitating
upgrading, and @gnsionof water supply to Kamphenda, Bula, Enukwamid Phwezi by installing

323 km of pipelineswith diameters ranging from 90 mm to 5@@m. In addition,concrete
reservoirs with a total capacity of 7,356 will be constructed at Rumphi Water Treatment Plant,
Jaghala Hill, Bolero, Luviri, Mwazisi, Kacheeland Thumhi

The project will also improve sanitation services by constructing new sanitation facilities such as
ventilated improved latrines at selected schools and public places, commuter toilet facilities at
Mzokoto, sewerage conveyance pipe netwatkRumphi Boma, wastewater treatment plant with
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a capacity of 148 Atday at Rumphi Boma, solid waste landfill for solid waste management with
a capacity of 52,798 fat Thulwe and purchasing of associated equipment such as waste collection
vehicles.

Lastly, the project will also carry out a number of climate change adaptation and watershed
management activities to mitigate human activities which have the potential to deplete and degrade
water resources within the South Rumphi River catchment area.

Project Alternatives

During the planning phase of the project, salvalternatives such as teeurce of watenyvater
supply andsewerpipelineroutes, location of wastewater and solid waste treatment facilities and
materials to be used were analysed.

The raw water sources were analysed basd@leamount of available water for abstraction and
supply to the project area, water quality and operational edsish are critical in ensuring
provision of sustainable and safe water supply.

Water supply angewer pipelines routes weaaalysedo ensure thate selected routes did not
result in involuntary resettlement of Project Affected Persons g§PAFhe routes were also
selected to minimise toténgth of pipelines installed whilst not compromising @@ge. This
was done to optimise investment costs.

The proposed location of facilities such as wastewater and solid waste tretoildigs were
analysed based on suitability critemigk of pollution and/or contaminatioaxisting land use and
settements and acceptance of the facilities by communities. The locations proposed in this report
are the preferred based on minimal impacts on the environment and communities. In addition, cost
effective and technologically appropriate treatment methods haea selected to promote
sustainabilityof thetreatment facilities.

The materiad to be usedn the project have been recommended basethe lifespan, ease of
acquisition,ease ofnstallation and maintenance, performance, interaction with the enwardnm
risk to third party damage and chemical resistance.

Justification of the Project

The proposed water supply and sanitation project will help to ensure that residents of Rumphi town
and surrounding areas have access to adequate potableandtenproved sanitatiorthereby
fulfilling the countryod 2063 andMakwi a063first 1Gykear n e d
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ImplementatiorPlan (MIP-1). Furthermore, provision of potable water and improved sanitation
facilities will contribute to reductiomf common waterborne diseasasd improve standard of
living in the areaThis will reduce expenditure on healttlated costs which could be utilized
other economic activities.

Objective of the ESIA Study

As a requirement by Malawi Government bpvitonment Management Adto. 19 of2017,
before embarkingn a project of this nature, the following tasks need to be fulfilled:

1 To identify and predict both negative and positive environmental and social impacts.

1 To propose mitigation measures to minimise the negative impacts and enhance the positive
impacts by pegparing Environmental and Social Management Plans (ESMPs)

1 To ensure compliance with Government of Malawi (GoM) and AfDB environment and
social safeguards standards.

Methodology

The ESIA study was conducted in accordance with Environment and IdgsessmentEIA)
guidelines of 1997and AfDB Operational Safeguard3he study involved eksk studies
reconnaissance sun@ypublic consultationsand feld investigationdo determine the existing
conditions in the project area. THata waghenprocessé andused to identifythe positive and
negativeimpacts of the project on the environnmedreind social aspects within the project areas.
The study also identified appropriate mitigation measures for the peedicnpacts and
preparation ofmanagement andhonitoring plas for addressing the environmental and social
impacts.

Policy, legaland Implementing framework

Theimplementation of the project wile guided byseveral national policies, laws, regulations,
guidelines and standards presented below

1 The Malawi 2063:Articulates the national goals that will facilitate the realization of the
aspirations of the people of Malawi. Promotes sustainable management of the environment
such as adequate waste disposal, treatment and recycling; air andpoiaéon
management; and prudent water resource management.

1 Policy Framework: The National Fisheries and Aquaculture policy (2016), The National
Environmental Policy (2004), The Malawi National Water Policy (Malawi Government,
2005), The National Environemtal Action Plan (NEAP, 2002) anthe Malawi
Government Environmental Impact Assessment Guidelines (1997) form the basic
framework within which the ESIA was conducted.
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1 Legal Framework: The Constitution of the Republic of Malawi is supreme over any legal
policy or Act in Malawi.The project will comply with Seion 13 (d) addresses the need
for managing the environment and sustainable development of natural resources to prevent
degradation, provide a healthy living and working environment for the peoplalavi,
accord full recognition to the rights of future generations; and to conserve and enhance the
biological diversity of Malawi.

The projectwill also comply with the Environment Management Act (EMA, 20&Mjch is an
overarching legislation for emadnmental management in Malawi. kccords specific
responsibilities to various sectoral authorities on matters pertaining to environmentaigkamhi
management. The provisions tife Land Act (2016)which was enacted to provide for land
administration and management will be adhered to. The project will also comply withritde
Acquisition Act (2017which mustbe followed by developers when agng land of any tenure

in the country. These procedures will be followed as provided under this Act. Section 3 of the Act
provides for the payment of fair compensation on acquisition of land by compulsory or by
agreement.

In addition to the above, thegect will also comply with the provisions Water Resources Act
(2013), Water Works Actl@99, Local Government Act (1998Qccupational Safety Health and
Welfare Act (1997), Forestry Act (Amendment) (2019), National Parks andii&/{dimendment)
Act (2017), Physical Planning Act (20)6Employment Act (1999), Public Health Act 1948
(Amended,1992), Monuants and Relics Act (199N ational Gender Equality Act (2013), Public
Road Act (2015) and Public Health (Corona virus and Ga9idPrevention, Contament and
Management Rules of 2020

Theprojectwill alsobeg ui d e d b ys Integrated Safdgiai@ Syste(i8S) which are a
tool for identifying risks, lowering development costs and improving project sustainability, thus
benefiting affected communities and helping to preserve the environment.

Implementing Framework

The Northern Region Water Board (NRWB), tBrecuting Agency of the Project, is a Malawi
Government parastatal organization under the Ministry of Water and San{tdttd®S) which

provides overall policy direction and oversight functioNRWB is responsible for provision of

potable water supply amndaterborne sanitation services in the urban centres of the Northern
Region of Malawi. The Board was established in 1996 under the Laws of Malawi Chapter 72:01.
NRWB currently supplies potable water 10 water supply schemes which Rumphi Town is one of

the schemesTo improve sanitation as a package that include Solid Waste Management in the
project area, NRWB will implement the projectanllaboration withRumphi District Council

(RDC) and MO66mbel wa Di st ri ct autbarities mangdedfdgr 8odC) wh o
waste management.
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This project shall be implemented azomponentunder theBlantyre and Rumphi Water and
Sanitation Service Improvement Project in which Blantyre Water Board (BWB) shall be
implementation entity for Blantyre Water SupphlydaSanitation Service Improvement Project.

A Project Management Unit (PMU) will be established to oversee planning and implementation
of the project. The PMU shall be virtually coordinated to ensure smooth implementation of the
project in the two areas. @uerly physical meeting shall also be conducted, in addition to fortnight
virtual meetingsThe PMU will report to the CEOs of the two Water Boarflse PMU shall
consist of the Project Management Unit Manager (PMUM), Project Accountant, Monitoring and
Evaluation Expert and Environmental and Social Safeguards Expert (ESSE).

Under the PMU, there is an Project Implementation Unit (PIUshfplementingoroject activies

The PIUs shall consist of the Project Implementation Unit Manager (PIUM), the Project
Coordinator (PC), Project Engineer (Water Supply), Project Engineer (Sanitation), Project
Accountant (PA), Procurement Specialist (PS), Monitoring and Evaluation Officer (MEO),
Environmental and Social Safeguards Expert (ESSE), Project Quantity Surveyor (QS)
Environmental and Social Safeguards Social (ESSO), Sanitation & Hygiene Officer (SHO),
Gender Officer (GO).

The PIUs shall be supported by Zone Managers (ZM), Zone Engineers/Scheme Coordinators
(ZE/SC), Information and Communications Technology Mang#emfM), Public Relations
Manager (PRM), Customer Service Manager/ Commercial and Revenue Manager (CSM/CRM),
Human Resources and Administration Officer (HRAO) and Internal Audit Manager (IAM).

The Project Coordinator/Team Leader will report to the PIU Mandg turn, the PIU Manager

will report to the PMU Manager. The PMU Manager will be appointed by BWB and shall report
to the CEOs through NRWB CEO. The PMUM will liaise with the financiers on issues which will
require consultation with them.

Summary of impacts

The proposed water supply and sanitation services improvement project will have both positive
and negative impacts whose mitigation measures are proposed as follows:

Planning phase
I.  Negative Impacts
1 Loss of propertyuch as buildings, crops, trees.

Construction phase
i. Positive Impacts
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1 Opportunities for employment.
1 Increased opportunities for business.

ii.  Negative Impacts
1 Loss of vegetation and fauna.
Accident and injuries.
Pollution of surface water argfoundwater.
Dust emissions.
Noise and vibrations.
Increased cases of teenage pregnancies, early marriages and school dropout.
Gender Based Violence (GBV)/Sexual Exploitation, Abuse and Harassment
(SEAH).

= =4 =4 4 -4 -

Operation Phase
i.  Positive Impacts
1 Improved acces® water supply services.
1 Improved sanitation services.

ii.  Negative Impacts
1 Pollution of surface and groundwater.
1 Increase pes@nd vector infestation.

Decommissioning Phase

i.  Positive Impacts
1 Reduced leachate release into environment.
1 Reducedaccidents after closing burrow pits.
1 Improved scenery and landscape.

ii.  Negative Impacts
1 Leachate emission and groundwater contamination.
1 Pollution due to improper disposal of solar accessories batteries.
1 Open borrow pit and quarry mining sites.

Consultations

Extensive consultations were undertaken fron" Zeptember- 2" October, 2022. The
consultations targeted Ministries of Lands and Labour, National Water Resources Authority
(NWRA), Electricity Supply Corporation of Malawi (ESCOM) and Maiatnvironment
Protection Authority (MEPA), Rumphi and Mombe

Vi
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Development Committees (VDC), Area Development Committee (ADC), Communities, Civil
Society Organisations (CSOs) and Neavernmental Organisations (NGO

Through these consultations, all relevant stakeholdersengagedand their feedback gathered.
Chapter 6 describes the stakeholder engagement undertaken to date. Some of the key issues raised
by the stakeholders and the commitments from NRWB r@septed below:

1 Procedures for Compensation for crops and other assetéll assets to be affected will
be compensated according to the laws of Malawi and AfDB Operational Safeguards.

1 Procedures for Land acquisition and Resettlement:Acquisition of land wil be
according to laws of Malawi he project will not trigger physical displacement of people..

1 Increased Gender based violence and SEAFBensitisation of communities and project
workers on prevention of GBV/SEAH. Grievance redress mechanisms for rgpamtin
resolving grievances wiledeveloped and implemented.

1 Grievance Redress MechanismThe grievance redress mechanism will be implemented
through Grievance Redress Committees. Where there are existing GRM committees they
will be strengthened througtatning. For areas where there are no established committees,
these will be established and trained.

1 Negative impacts because of project activities:The project will prepare an
Environmental and Social Impact Management Plan (ESMP) to mitigate the negative
impacts.

1 Buffer zone establishment for Landfill.: NRWB and Rumphi District council would
considerthe establishment of the buffer zone.

1 Foul odour from wastewater treatment plant: NRWB to ensure efficient operation of
the facility which would reductul odours.

Environmental and Social Management Plan (ESMP)

The ESMP has been prepared in accordance with national and AfDB operational safeguards
requirements. The ESMP outlines the mitigating/enhancing, monitoring, consultative and
institutional meases required to prevent, minimize, mitigate or compensate for adverse
environmental and social impacts, or to enhance the project beneficial impacts.

Summary of Enhancement/ Mitigation Measures

The proposed enhancement and mitigation measur@®sdive and negative impacts above are
provided below:

Planning phase

vii
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i.  Mitigation Measure

T NRWB to work with the District Councils and Traditional Authorities in
acquisition of assets. Loss of landrovide appropriate compensation according
to the laws bMalawi and AfDB operational safeguards.

Construction phase
I.  Enhancement Measures
1 Ensure women and other vulnerable groups are employment.
1 Ensure that women and youth have opportunities for business such as supplier of
construction of materials

ii.  Mitigation Measures

1 Confine land clearing to just designated working sites.

1 Sensitise communities, barricading construction sites, provide PPEs, erect
appropriate signages.

1 Use of sediments filter pads to clear-affibefore it reaches water course.

1 Employ dust suppression measures, provide speed limit controls for construction
vehicles

1 Schedule activities with high noise and vibrations to day time

1 Sensitize communities and workers

1 Include GBV/SEAH requirements in the bid documents, integrate measures for
prevention and handling Gender Based Violence (GBV) and SEAH in the C
ESMP, set up grievance redress mechanism with clear referral pathways.

Operation Phase
i.  Enhancement Measures
1 Implement Government free water connection policy.
1 Promote sanitation as lusiness, Conduct regular inspections of sanitation
facilities

ii.  Mitigation Measures
1 Monitor quality of effluent discharges from plants.
1 Sensitise communities on proper waste management such as waste segregation,
regular inspection of waste managemenilifaes.

Decommissioning Phase
i.  Enhancement Measures
1 Leachate monitoring.
1 Community sensitisation
viii
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1 Replant with more vegetation.
ii.  Mitigation Measures
1 Proper covering of landfill sites, and Installation of monitoring wells.
1 Follow guidelines fordisposal and pollution control management plan for this
project.
1 Backfill with construction rubbles and disposed soils, and replant vegetation

An ESMP matrix for the project is provided below.
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CODE

Impact

Proposed mitigation measures

Responsibility

Monitoring/
Oversight

Period

KPI

Estimated cost
(MK)

Loss of property sucl
as buildings, crops|
tree, etc.

NRWB to work with the
District Councils and
Traditional Authorities
Payment of compensation
before commencement of
works

NRWB and
District Council

District
Council/
Lands Office

Before
commenceme
nt of
construction
works

No of People
Compensated

914, 759,10C

Pollution of surface
and ground water

E

Use sediment filter bags

Fuel vehicles at impermeable
containment structures that a
not prone to surface runoff
Service construction
equipment regularly

Minimize construction works
during heavy rains to minimiz
issues of siltation

Contractor

District
Environmental
Office,

District Water
Office

Throughout
construction
phase

Level of

pollutants
according
standards

20,000,000

Occurrence of
accidents
and injuries

Mark all construction sites
with visible tape and erect
appropriate safety signs to
warn workers and visitors
Provide workers with
appropriate PPE

Use fall protection equipment
whenworking at heights
Ensure that first aid services
are put in place to ensure qui
response from emergency
Maintain work areas to
minimize slipping and tripping
hazards

Implement fire and explosion

prevention measures

Contractor

Labour
Office

Throughout
the
construction
phase

No of Accidents

among workers

No of Accidents

among
community
members

10,000,000
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CODE | Impact Proposed mitigation measures | Responsibility | Monitoring/ Period KPI Estimated cost
Oversight (MK)
Introduce humps on the roadj
to help reduce the speed of th
vehicles
4 Increased incidence ( Supply of condoms at the NRWB Director Throughout No of teenage 1,000,000
teenage pregnancies construction site Gender  ang Pregnancies
Development of a Code of Social Service
Conduct / rules for worker and  District
community interaction and en Gender  ang
site behaviour Social Office
5 Sexual Exploitation| Include GBV/SEAH NRWB and| Gender  and Throughout No of 5,000,000
Abuse and Harassme| requirements in the bid Contractor Social Welfare| casefComplaints

documents

Integrate measures for
prevention and handling
Gender Based Violence
(GBV) and SEAH in the&c-
ESMP

All workers should sign code
of conduct which include
specific clauses on
GBV/SEAH prevention
Include GBV/SEAH
prevention in the induction
programme

Conduct awareness raising tg
neighbouring communities
regarding SEAH and reportin
mechanism

Including receivingand
handling channel of SEAH

allegations within the GRM

office, and
Police Victim
Support

Xi
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CODE | Impact Proposed mitigation measures | Responsibility | Monitoring/ Period KPI Estimated cost
Oversight (MK)
and training responsible GRG
members on handling thod
allegations
14 Increase in incidenc| 8 Employ dust suppression Contractor District During Concentration of 10,000,000
of dust emission measures like application of Environmental| construction | dust in theair
water Office
0 Reduce speed by constructio
vehicles
17 Noise and vibratior] 6 Servicing of vehicles and Contractor District During Level of Noise 5,000,000
around  constructiol plants Environmental| construction | emission
sites 0 Provide earplugs to workers Office
0 Sensitizing communities
19 Leachate emission arf 6 Proper coverage of landfill NRWB and| District Throughout | Concentration 5,000,000
groundwater sites District Council | Environmental| the pollutants
contamination 0 Provision of drainage Office, and| decommission
0 Installation of monitoring District water| period
wells office
25 Increased pest an 6 Community sensitization NRWB and| Director Throughout | No of pest relate 10,000,000
vector infestations i 6 Provide solid waste District Council | Health and outbreaks
the district management facilities to avoi Social Service
formation of waste dumpsites
33 pollution  due  to| Follow guidelines for disposal arf NRWB District Throughout No of case of 3,000,000
improper disposal 0| pollution control management plg Environmental| the improper battery

solarbatteries

for this project

Office

decommission
period

disposal

Xii
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Environmental and Social Monitoring Plan

The Environmental and Social Monitoring Plan will help in assessing the effectiveness of the
proposed mitigation measures and protection of the environment by comparing monitored data
against the baseline data ealled during the ESIA study.

The key indicators to be monitored include:

Number of PAPs compensated

Number of complaints recorded in the GRM records

Noise and vibration levels

Number of accidents and injuries among workers and community members
Number ofcases/complaints on SEAH

= =4 4 -4 A

Grievance Redress Mechanism (GRM)

A Grievance Redress Mechanism (GRM) has been developed to act as a tool for receiving,
processing, and redressing issues and complaints from either internal source, for example, workers
of theproject, or external sources such a project Affected Person Persons (PAP), the communities
and public, and stakeholders on different issues affecting them that may affect the project
implementation.

The GRM will work within existing legal and cultural freworks and that it will follow
community level, project District level and NRWB level structure redress channels. Communities
will be thoroughly sensitised on these channels to follow.

Implementation Arrangement of ESMP

The successful implementation diet project ESMP shall require seamless interaction and
coordination from different stakeholders involved in the project including AfDB, NRWB,
Engineering Consultant, Contractor, Government Regulatory Agencies such as MEPA, Ministry
of Lands, District Envionmental Office, and District Councils among others.

NRWB as the implementing entity shall incorporate Environmental and Social Safeguards in
procurement documents and ensure compliance by bidders, supervision of implementation of
ESMP by contractor, ensog swift grievances redress, inspection and Monitoring ESMP
implementation, and reporting to MEPA and AfDB. The NRWB will perform the roles in
collaboration with the Ministry of Lands, District Project Monitoring Team (DPMT) and
Engineering Consultant.

MEPA shall be responsible for inspection of project sites to ensure compliance with approved
ESIA and ESMP conditions.

Xiii
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The AfDB shall provide oversight to the implementing entity, NRWB, to ensure compliance with
ESMP an®B a n E & S safeguardstandardsiuring implementation of the project.

ESMP Implementation Budget

The total cost of implementing the ESMP including compensations for all project affected persons
in the RAP iUSD 1.3 million (MK 1.3 billion, USD 1 = MK 1,036.25)

Conclusions and Recommendations

The ESIA study extensively analysed potential positivet megative impacts of the project. The
process found that the project upon completion shall significantly improve access to potable water
by reducing distance and time people take to fetch water. In tefrsanitation, improved
sanitation will help reduesanitation related diseases through proper solid waste management and
wastewater treatment-dowever, the project will have negative impacts emanating from
construction activities. The management plans have been proposed to contain the severity of the
impacts. It is recommended to involve all stakeholders during the early stages of implementation
phase to ensure that soetalltural impacts are minimized. In addition, locals should be considered
for unskilled labour during construction, and adequate irdtion on negative impacts associated

with construction should be disseminated to the public. Therefore, with recommended
management plans the project is recommended for approval as it will result in substantial health
and economic benefits for the peopfeRumphi and surrounding areas.
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1 INTRODUCTION

1.1 BACKGROUND

The Northern Region Water Board (NRWB) was established under the Water WorlKe A¢t

to provide potable water and waterborne sanitation services in all urban andoparcentres of

the Northern Region of Malawi. Rumphi Water Supply scheme is one of the ten schemes which
are within the mandate of the NRWB. Tudfil this mandate, NRWB is planning to implement
Rumphi Water Supply and Sanitation Services Improvemene®rty improve availability and
access to potable water and sanitation services in Rumphi District and some areas in Mzimba
District. This will be achieved by upgrading and expanding existing Rumphi water supply scheme
to unserved areas, constructing aagevsystem, wastewater treatment plant, and landfill for solid
waste management. It will also construct a public commuter toilets facilities and improved pit
latrines at selected public schools and market centres.

The main objective of the proposed projisdo improve the health and livelihoods of the residents

of Rumphi Town and surrounding areas through the provision of potable water supply and
improved sanitation service facilities. The estimated total project cost is US$29.8 million (30.9
billion Malawi Kwacha, USD 1 = MK 1036.25). The project is expected to start in August 2023
and to be completed in August 2027 (4 years implementation period). To implement the project,
320 people will be employed out of which 50% of workers will be youthsaamehst40% of

either gender.

1.2 EXISTING WATER INFRASTRUCTURE

1.2.1 The Water Source

The water supply source for Rumphi is South Rumphi River flowing from the north and joining
South Rukuru River at the east entrance of the town. South Rumphi River originatesuitibas

slopes of Nyika Plateau and is perennial with a considerable dry season base flow. The Water
Resources Development Plan (NIRA3001) estimated the available minimum flow with a return
period of 20 years as high as 77,708day, which can easilgatisfy any future increase of the
demand for Rumphi town. The present abstraction amount is about 1,500 m?3/d and takes place
through an intake structure situated 3 km upstream of Rumphi town. The intake elevation is 1129
masl| and it is located at 59580&&d 8784262 N.
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1.2.2 Water Treatment

The water treatment plant is located at a distance of about 2 km northeast of Rumphi Town centre
in the Mayembe Hills. The elevation at the water treatment plant is 1118 masl. The treatment plant
comprises onsedimentation basin with two chambers, three vertical pressure filters, backwash
tank, dosing system for coagulant and another one for chlorine, air blowers, backwash water lift
pump and clear water tankigures 11 and 12 show location of water abstraction, existing and
proposed service reservoirs; and Water Treatment Plant site respectively.
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Figure 1-1: Location of Existing Infrastructure (Intake, Water Treatment Plant andrank)
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Figure 1-2: Water Treatment Plant and ancillary structures

1.2.3 EXxisting Storage

There are two tanks servicing two pressure Zones for the existing Rumphi Water Supply Scheme.
The firsttank is located at the treatment plant. Clear water is transmitted from the pressure filters
through a 200 mm pipeline to the clear water underground reinforced concrete tank which has a
capacity of 500 m3. The clear water tank has three functionsots atlequate chlorine contact

time, supplying the town (80 % of current demand) and also functions as a wet well for the booster
station located at the plant which feeds a 220 m3 capacity reinforced concrete ground tank located
at Jaghala near Our Futureh®ol to the north which supplies water to Pressure Zone 2 of the
town. The inlet and outlet elevation to the clear water tank are 1119 masl and 1115 masl whereas
inlet and outlet elevations for Our Future tank are 1144 masl and 1140 masl.

1.2.4 The Distribution Pipeline Network

The water distribution network has a 42 km length of pipeline with diameters ranging from 50 mm
to 200 mm pipes where majority of the pipelines are uPVC and only few are Gl and asbestos pipes
as summarized in table 1. There are 2,50%iddal connections, 21 communal water points, 97
commercials and 53 institutional connections. Majority of the customers are connected through 20
mm diameter pipelines resulting in very low pressures.
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The lower zone is supplied through a 3.085 km 200mWQuPipeline which is reduced to 160
mm in Rumphi Town. On the other hand, the upper zone is supplied through a 6.7 km 160 mm
uPVC pipeline which is reduced to 110mm and 90mm at Rumphi Town.

Table1: Inventory of existing pipelinesdr Rumphi (in m)

Diameter (mm) and | Transmission | Transmission | Distribution | Total (m)
material intake WTP | Tank 17 Tank | (m)

(m) 2 (m)
200 Gl 1,600 1,600
200 uPVC 2,595 2,595
160 uPVC 2,550 4,840 7,390
110 uPVC 13,240 13,240
90uPVC 4,720 4,720
63 uPVC 8,490 8,490
50 uPVC 3,883 3,883
Total 1,600 2,550 37,768 41,918

1.3 LOCATION OF THE PROJECT AREA

Rumphi town is the commercial and administrative centre of Rumphi District located between
latitude 623470E and 631711E; dodgitudes868465N and 8695143N in the Northern Region

of Malawi. Rumphi is located in the South Rukuru Valley on the northern dfaBkuth Rukuru

River that boarders with Mzimba District. Rumphi town is at a distance kdng¥orth of Mzuzu

City, a commercial and administrative centre of the Northern Region of Malawi. The proposed
project extents are Phwezi to the North East; Mwadaishe WestVongo, Enukwenu, Bwengu

and Thumbi to the South (Figure3).
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Figure 1-3: Location of the proposed water supply and sanitation project areas

NOTE: Project location maps at 1: 50 000 and 1: 10€@@esare presented iAppendix XIII.

1.4 PROPOSED WATER SUPPLY AND SANITATION INFRASTRUCTURE

To implement the proposed project, the followimgrks amongthers will be carrieth Mzimba
North, Rumphi Est and Rumphi West areas as showhigure 4.

9 Construction of an intake weir on South Rumphi River and installation of gravity main raw
water pipeline,

9 Increase the capacity of the treatment plant for Rumphi from the current £/8a9rto
19,415ni/day,

9 Construction of pumping stations and installation of clear water pumps to convey water to
Jaghala, Bolero, Luviri, Mwazisi, Kacheche and Thumbi reservoirs,

9 Installation of pumping mains and transmission mains to Jaghala, Bolero, Luviri, $ilwazi
Thumbi and Kacheche reservoirs,
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9 Increasing water storage capacity by construction of reservoirs at Rumphi Treatment Plant,
JaghalaQur future), Bolero, Luviri, Mwazisi, Kacheche and Thumbi,

9 Upgrading and expansion of the distribution Pipe Networkrap@sed areas in Rumphi
and Mzimba, and

9 Implementation of climate change adaptation and mitigation activities especially in
catchment areas.
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Figure 1-4: Location of water supply project in Rumphi andzimba districts

Furthermore, the project will construetastewatertreatment andsewer networkfor public
institutions and surrounding households at Rumphi Boma, and a solid waste landfill planned to be
placed at Thulwe in Sub Traditional Authority (STRazamawe in Rumphi to service Rumphi

and Bolero. Figure-b showsproposed waste water treatment sitessavaer lineat Rumphi town
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Figure 1-5: Proposedsewer lineand location of public institutions at Bmphi town

1.5 RATIONALE OF THE PROJECT

Currently, Rumphi Water Supply system has many challenges because no major rehabilitation nor
upgrading works have been carried out since 2004. Some of the challenges include the following:

i.  The existing raw water pipekncan only transmit 69 m3/h which is less than current
demand of 215/4hr as well as projected future demand, i.e., year 2040 maximum day
demand of 882.5/r.

ii. The designed capacity of the water treatment plant at 1 3@@yns not adequate for
the current demand of 4,500/ay. However, the raw water source (South Rumphi)
has an abundant quantity of water, which can supply the town of Ruamghi
surrounding areas (estimated at 158,085 people by the year f204@pny years
provided the intakestructure and treatment plant are upgraded to the desired
production capacity.
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iii.  The system has very small diameter pipes and inadequate capacity facilities such that
some consumers receive water only during some hours of the day.

iv.  The system has very old gp which leak badly that neevenue water is as high as
15.6%.

v. Newly developed areas are not supplied with potable water as there is no water supply
infrastructure. Communities in those areas use unsafe water.

vi.  The cost of maintenance of existing facibtis very high as the facilities are very old.

vii.  There is limited storage capacity for water such that water stops running at consumer
taps immediately there is a pipe breakdown or power outage.

viii.  Most of the Gravity Fed Water Supply systems in the area syelteand experience
many challenges.

In addition, Rumphi District Council does not havastewateemptying and collection vehicles
hence residents have to hire from Mzuzu tigt isat 67km distance from the city which results

in increased costs espally for large institutions (with large volumes of wastewater) like Rumphi
Hospital and Prison and Secondary school. In addition, Rumphi district has no wastewater
treatment plant to treat the sludge emptied fronsita facilities. Most households, tle¢ore,

prefer to abandon a pit latrine when full and construct a new facility.

Similarly, the lack of a solid waste management facility in the district results in rubbish lying
around especially in market centres during market days. Households witheadtsposal pits
abandon these pits when full.

It is anticipated that the demand for sanitation services in Rumphi Town will grow at high rates,
in relation to the population growth. In addition, part of the urban population is considered to be
squatting,due to inadequate lowost houses and serviced plots. Hence demand for sanitation
services is likely to be high in these squatter areas due to overcrowding and lack of sanitation
services.

Therefore, there is a strong need to improve the health and ¢iwdbhof the residents through
access to potable and sustainable water supply and improved sanitation services.

1.6 JUSTIFICATION OF THE PROJECT

1.6.1 Technical Justification

The proposed project is technically justified as the desigrtdasideredhe current anduture
water demand for Rumphi Town and the surrounding areas. The selected source of water (Rumphi

8
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River) has an abundant quantity of water, which will satisfy the current and future water demand.
The capacities, locations and elevations of the desiga&at wupply facilities are such that all the
people of Rumphi Town and the surrounding areas will be provided with adequate potable water
throughout the project life i.e., up to year 2040.

Similarly, the design for the sanitation facilities ltasisideredanticipated demand for sanitation
services in Rumphi Town and surrounding areas.

1.6.2 Health Justification

Rumphi is one of the most affected districts with cholera in 2022 (Ministry of Health, 2022). This
may probably be attributed to unsafe water and paoitation services such as poor liquid and

solid waste management in the district. The project interventions will promote improved sanitation
and hygiene practices such as ending open defecation and promoting hand washing. Furthermore,
the sanitation fadties will contribute to reduction in prevalence of waterborne diseases especially

in the previously unserved areas resulting in improved health and increased productivity for the
residents. Thus, the Government would have a reduced expenditure orrdiaseth costs which

could be utilized in other economic activities.

1.6.3 Economic Justification

Currently, people travel long distances and spend hours fetching water and in return the water that
they collect is not even potable. Therefore, the project is impioecause primarily it will ensure

that people have access to adequate potable water until 2040. The existing water supply system
supplies water to 23% of the population in the proposed project area (i.e., 20,736 people).
However, there will be a needrfoore water to serve the increased population from growth rate
and to the unserved areas of the town (estimated at 158,085 people by the year 2040). Water will
also be made available for commercial and industrial activities for growth of the econoray of th
country. Figure 46 shows population in Enumeration Areas (EAs) and projected population that
will benefit (projected population covered) per each area by the proposed water supply project.
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Figure 1-6: Projected population to be served by the proposed water supply project per
Enumeration Area

Furthermore, the population which is not connected to the potable water supply system within the
proposed project areas spend adbttime fetching water for domestic purposes due to long
distances and queues, especially women and children. Hence more productivity time is wasted in
ensuring that the households have water in their homes. An expanded network water distribution
would geatly reduce this time and the saved time could be used to engage in economic activities,
generating revenue and ensure that girls are not disturbed from attending school due to the need to

fetch water for their household.

Implementation of the project vialso have positive impacts on local providers of equipment,
works and services. The project will create about 320 jobs during the construction phase. Those to
be employed will include at 50% youth and at least 40% women as most of the artisans dnd casua
labourers will be sourced locally in Malawi and from areas surrounding the project site. As such,
social wellbeing of the communities within the project areas will improve through direct
employment by the project contractors and created business opip@stun

1.7 RATIONALE OF THE ESIA STUDY

The ESIA study is aimed at achieving the following two main tasks:
10
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1 To identify and predictboth negative and positive environmental and somabkctsby
carrying out Environmental and Social Impact Assessment (ESIA

1 Topropose mitigation measures to minimise the negative impacts and enhance the positive
impactsby preparing Environmental and Social Management Plans (ESMPs)

1 To ensure compliance with Government of Malawi (GoM) and AfDB environment and
social safeguardsandardsy preparing Environmental and Social Monitoring Plans

1.8 POTENTIAL USERS OF ESIA REPORT

The ESIA report for Rumphi Water Supply and Sanitation Services Improvement Project has been
prepared for use by stakeholders to be involved in all phases pfdject.

They key users are listed below:

1 Northern Region Water Board,

1 Contractors and Consultants involved in implementing the works,

T Rumphi and MOémbel wa District Counci |l s,
9 District Environmental Subcommittees in Rumphi and Mzimba,

1 Department of Water ésources,

1 Department Water Supply and Sanitation

1 Department of Occupational Safety, Health and Welfare,

1 Malawi Environment Protection Authority (MEPA),

1 National Water Resources Authority (NWRA),

1 Non-Governmental Organizations (NGOs), Civil Society Orgdinea (CSOs) and

CommunityBased Organizations,

1 Members of the Village Natural Resources Management Committees (VNRMCs),
Catchment Management Committees (CMCs) and Water Users Association (WUAS),

Project beneficiaries,

Project Financiers.

1.9 METHODOLOGY

The ESIA study was conducted in accordance with the Malawi Environment Idgsetsment

(EIA) guidelines (1997). This assessment was aimed identifying the baselipbyisicaland
sociateconomicconditions in the project areas, possible ratdons with proposed project
activities, and propose their mitigation and enhancement measures. To achieve that, the following
step and methods weused.

11
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1.9.1 Kick-Off Meeting

The ESIA process started with a Ki€kf meeting on 18 August 2022, held at Nthrern Region
Waterboard Headquarters, Kawiluwilu House Boardredfzuzu. The meeting aimed at getting

a detailed understanding of the project outline and associated activities. Minutes of this meeting
are provided irAppendix .

1.9.2 Desk Studies

Thisinvolved reviewing various literatures applicable to project. The literature reviewed included
Project Dpssier document. Malawi Agenda 2063, Water Works Act (1995), Environmental
Management Act (2017), Water Resources Act (20¥8PB Environmental and Saal
Safeguards standard3tinking Water and Effluent Standardsong others literature.

1.9.3 Reconnaissance Survey

A reconnaissance survey was done froffi Adgust to 18' August 2022, covering both Mzimba

and Rumphi districts. This was a scoping visit toptegect area. The survey was aimed at gaining

an understanding of the type of land use, structures, nature and type of impacts likely to be found
in the project area. This preliminary visit also helped in establishing boundaries of the study areas,
evaluding extra data sets that might be needed and refining the methodologies in the planned
assessment where applicable.

During the preliminary survey, project personnel from the NRWB led the field visits and about 15
project sites were visited as shown igufel-7. These areas include water abstraction area and
treatment infrastructure at Group Village head (GVH) Teleka at Rumphi town; Jaghala tank site
near Our Future Private Secondary School at Rumphi Town; proposed service tank at Mwazisi
near Bowe Turroff; the furthest water network point at Walilo in Mwazisi; a booster station,
satellite office and staff houses site at Mwazisi near Khankha bridge; Luviri service tank and
booster station site near Bembe; Bolero booster station site; proposed fatedéitl Thulwe in

STA Kazamawe area; current landfill site near Rukuru Private School at Rumphi Town; a
proposedvastewater treatmesite at Rumphi Town; proposed satellite offices site at Enukweni
and Bwengu in Mzimba district; Kacheche service tarktaooster station sites; Thumbi storage
tank site; commuter sanitation facility site at Phwezi and a furthest water network point in
Chisokolo, Mhuju area. To get an understanding of various issues, the consultant-bigdd on
discussions with engineen®i NRWB (Figures B a,b, c and d).

12
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Figure 1-7: Proposed water supply and sanitation project sites visited during reconnaissance
survey
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Figure 1-8: (a) NRWB & ENVIROCONSULT visiting proposed Enukweni office site (b)
teams enroute to the water intake at Rumphi town (c) Experts discussing land acquisition
issues at one of the project areas in Mwazisi (d) current lana@filRumphi town

1.9.4 Field Surveys

Field data collection was done in all proposed water supply and sanitation infrastructure sites and
indirect impact areas from its ancillary structures. Information on biophysical;so@mmic and
environmental aspects wamllected through engaging communities and local government
authorities using various scientific methodologies as well as tools for assessirgwmic
impacts of the proposed water supply and sanitation projeetimpacivasanalysed and weighed

usng three 3step procedure which involved

9 Stepl: Descriptionof base line situation
1 Step2: Assessment of magnitude of impaatsording taluration, extent, and severity
1 Step 3: Combination magnitude with environmental and social value

The Leopold Matrix was developed to assess interaction between project activities and
environmental and social receptor.

14
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1.9.5 Public Consultation

Public consultation with various stakeholder were done to get their inpsgwes relevarib the
implementation project. The consultations aimed at highlighting project activities and soliciting
their reactions and concerns about the projdue. projet stakeholdersvere identifiedaccording

to the level at which they are operating, their interest in the project, their influence in the project
and how they can affected/impacted by project compofietdetails of the projecbnsultation

are outlinedn Chapter6.

1.10 STRUCTURE OF THE REPORT

The report has been organized into the following chapters:

Chapter 1: Introductian - The chapter provides project background, dessréxésting water
infrastructure, the proposed water supply and sanitation impres and project extents,
rationak of the projectjustification of the projecand methodologyjor the ESIA study

Chapter 2: Project Description- The chapter describethe main projecactivities by phase,
equipmentand materialso be usedluring constructiomndthe environmental considerations.

Chapter 3: Alternative Analysis- The chaptereviews projectalternatives basedon techical
asped, pipelineroutesandconstructiormaterials to be used

Chapter 4: Environmental and Social Sietj - The chapter describeghe existing environmental
and social conditions including physical, sanitation, biological and socioeconomic aspects.

Chapter 5: Policy and Legal FramewoikThe chapter describes the Malawi development vision

and policyand legal framework. The chapter aladlioes theAf DBds envi ronment al
safeguards as well international conventions and agreements. The chapter also discusses the
relevant permits and licenses required for the project proponent.

Chapter 6: Pubic Consultatiori The chapter introduces the process of public consultations, the
objectivesof theconsultatiorand the consultation methods. The chapter also analyses the project
stakeholders.

Chapter 7: Assessments of Environmental and Social Impacthe Chapter describehe
approach and methodology for impact identificationalto outlines project interactionswith
receptordased on the proposed project activitlesther, it discussasverallimpact assessment
and determination of mitigation rasures.

Chapter 8: Environmental and Social Management and Monitoring Rlaftse chapter provides
tabulatedplans formanagingand monitoringhe identified impacts. Hlso provides a summary of
costs for managingnd monitoringhe identified impacts auto the proposed project.
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Chapter 9: Conclusiorand RecommendatioinsThe chapter provides the summary offihdings
of the study as well as proposed mitigation and enhancemesguresThe Chapter also outlines
the recommendations to bensiderediuring project implementation.

Chapter 10: Budgeti The chapter presents the estin@istfor implementatiorof the mitigating,
enhancing and monitoring measures.

16
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2 PROJECT DESCRIPTION

2.1 Project Overview

The Rumphi Water Supply and Sanitation Services Improvement Project has been designed to
provide adequate potable water angproved sanitation to 158,085 people in Rumphi Town and
surrounding areas in the year 2040. The project will involve the rehabilitating, upgrading and
expanding of the existing Rumphi town water supply systems. In addition, the project will improve
sanitaton services by constructing new sanitation facilities such public latrines, commuter
facilities, liquid and solid waste management facilities. The Consultant assessed the impacts of all
project activities outlined in the detailed design report and itetines of reference (Appendix I).

The following are the detailed phases and components of the proposed water supply and sanitation
project

2.2 Project Phases

2.2.1 Planning and Design Phase

The Project is currently in th@oject planning and design phase #ralfollowing activities have
been undertaken:

Feasibility studies:NRWB carried out the study to determine the viability of the proposed project.
The study involved preparation of conceptual designs; cost estimates; affordability and willingness
of potental customers to pay; financial and economic analyses; Implementation strategy and
schedule of the proposed water supply system and sanitation facilities.

Preliminary designs: NRWB prepared preliminary designs and updated the cost estimates;
affordability and willingness of potential customers to pay; financial and economic analyses;
Implementation strategy and schedule of the proposed water supply system and sanitation facilities
prepared during the feasibility study.

Site Identification and Land acquisition: NRWB has the completed the identification and
acquired land based on the preliminary designs.

The ESIA and RAP studies being undertaken under this assignment are part of the planning phase.
The studies include the following activities: conducting basednd socioeconomic surveys, desk
studies, map preparations and public consultations.

NRWB will engage another Consultant to review and update the preliminary designs, prepare
tender documents and supervise the construction works.

17
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2.2.2 Construction Phase

This phase will commence after the detailed designs are completed and a contractor is procured to
implement the works. The main activities during this phase will include:

Clearance of vegetation

Establishment of camp sites

Creation of access roads

Excavaion and backfilling of trenches

Laying of pipeqwater supply and sewer systems)
Earthworks

Concrete works

Laying of cables

Installation of solar panels
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Construction of transformer stations

The facilities under the project have been designed to serve the population in the ye&ah2040.
main components to be implemented under the project are detailed d&dothie locations are
shown in the map in figure-1 A total of 320 people will be engyed out of which 50% of
workers will be youths andt leasd0% of either gender.

2.2.2.1Construction of an Intake Weir

A reinforced concrete weir will be constructed across the existing location of the South Rumphi
River with a width and height of 25m and 1.3sspectively with provision of silt scouring
drainpipes for cleaning the reservoir as well as riprap and protection works. Water will flow from
this channel by gravity to the treatment plant through a 1,600 m long and 500mm diameter DI pipe
to transmit wéer at 634 ri/hr (year 2040 maximum demand).

2.2.2.2Upgrading and expansion of the water treatment plant

The capacity existing treatment plant at Mayembe Hills in Rumphi will be upgfeaiedthe
current 1,500n%/day to 19,415 Riday by:

1 Installation of 2 No. units of preedimentation tanks,
1 Rapid mixing basin 1 No,

1 Installation of 8 No. units of sedimentati tanks,

1 4 No. rapid gravity filters,
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Clear water tank 2,500%n

Installation of coagulant and disinfection dosing systems,
Constructing backwash tank 106,m

Installation of backwash pumps and blowers.

2.2.2.3Construction of pumping stations and installation ofpump sets

The water supply system will be upgraded/constructed by:

T

Constructingapump housat the treatment plant BtayembeHills and installing two clear

water pumps (one duty and one standby) to convey water to Jaghala Tank each with
discharge capacity of 320%hour,

Constructing pump housa Boleroand installing two clear water pumps (one duty and
one standby) to supply water to Bolero Booster Tank each with discharge capacity of 126
m3/hour,

Constructing pump house Boleroand nstalling two pumps (one duty and one standby)

to convey 72 rfihour of water from Bolero Booster station to the service tanks at Luviri,
Constructing pump housa Luviri and installing two pumps (one duty and one standby)

to convey 62 rffhour of water fran Luviri Booster station to the service tank at Mwazisi,
Constructing pump housat Kachecheand installing two pumps (one duty and one
standby) to convey 97 Hmour of water from Treatment Plant tank to the service tank at
Kacheche,

Constructing pump hoesit Thumbiand installing two pumps (one duty and one standby)

to convey 160 rifthour of water from Treatment Plant tank to the service tank at Thumbi.

2.2.2.4Upgrading of Transmission System Covering Pumps, Pipelines and Installation of

Solar Power

Transmissiorsystem will be upgraded and extended by:

T

Laying a 2,439 m long and 300 mm diameter DI pipeline from treatment plant to Jaghala
Tank,
Laying a 6,394 m long and 250 mm diameter DI pipeline fdaghalaTank to Bolero
Tank,
Laying a 1,773 m long and 150 mm @peline from Luviri Booster Station to Luviri Tank,
Laying a 3,103 m and 150mm diameter DI pipeline from Mwazisi Booster Station to
Mwagzisi Tank,
Laying a 268 m long and 150 mm diameter uPVC and DI pipeline from Kacheche Booster
Station to Kacheche Tank,
Laying a 1,200m long and 110mm diameter uPVC and DI pipeline from Thumbi Booster
Station to Thumbi Tank.
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2.2.2.5Design and Installation of Solar Power

The main power source shall be solar power at all locations such as at the treatment plant, booster
stations ad tank sites. Works under solar power supply shall include supply, install and
commission solar power of 775 kW complete with panels, invertors, grid connected battery storage
and associated electrical fittings control rooms. ESCOM power will be installbdckup power

from the existing power lines.

2.2.2.6Construction of Storage Tanks
The water storage capacity will be increased by:

1 Constructing a service reservoir at Rumphi Treatment Plant with storage capacity of 2,500
m® to supply water to Rumphi Low Lyingdivn Areas, Vongo, Lumemo, Njakwa,
Bwengu, Kacheche areas,

f Constructing a service reservoir at Jaghala with storage capacity of 23300sopply
water to Rumphi Upper Lying Town Areas, Chikwawa, Bolero areas,

f Constructing additional service reservoir ail&o with storage capacity of 750°ro
supply water to higlying areas of Rumphi Town, Pundu, Mkondezi, Chombe and Sanga
areas,

f Constructing a service reservoir at Luviri with storage capacity of £a0 supply water
to Luviri and Chirambo areas,

f Constructing a service reservoir at Mwazisi with storage capacity of ¥&0supply water
to Mwazisi, Lusani, Bembe, Kamphenda, Chanyoli through Luhono areas,

f Constructing a service reservoir at Kacheche with storage capacity of >80sopply
water toKacheche and Enukweni areas,

f Constructing a service reservoir at Thumbi with storage capacity of Y&0smpply water
to Luzi, Chinyolo, Mkombezi, Phwezi and Bula.

2.2.2.7Upgrading and Expansion of the Distribution Pipe Network

A total of 323 km pipelines wilbe installed to supply water to seven (7) pressure zones. The extent
of the new distribution system will be to Bwengu to the east; Thumbi, Luzi, Chinyolo, Mkombezi,
Phwezi and Bula to the Northeast; Chikwawa, Bolero, Luviri, Mwazisi, Lusani, Bembe,
Kamphada, Chanyoli through Luhono, Nkhamanga to the west; Vongo including Lumemo to the
South; and Kacheche and Enukweni to the Southeast of Rumphi Town. The pipelines will range
from 63mm to 400mm in diameter of uPVC and DI materi2@0 communal water pomtwill

be constructed.
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2.2.2.8Solid Waste Management Facilities

A sanitary landfillconstructed at Thulweill be constructed to allow wastes collected in Rumphi
Town and surrounding areas to decompose in a setting isolated from the envirohingent.
proposed lanfdl is at a distance of 720 m from the nearest residential area. In addition, the Landfill
is 3.8 km andb.9 km away fromLunyina andSouth Rukuruivers. The proposed site 28 km

away from the nearest airstrip at KaturimbHewe

The sanitanjandfill has been designed for the year 2040 population and will have a capacity of
52,798 M. In addition, a solid waste collection and disposing vehicle will be procured and handed
over to Rumphi District Council.

Thesolid waste management componédrdlkhave the following facilities:

Landfill trenches or cedl(Nol.)

Off-loading area/ Secondary sorting (No.1)

Incinerator Paper/ Plastic (No.1)

Leachatd_agoon/ Sludge beds (No.1)

Groundwater monitoring system

Gas monitoring system

Temporary waste hoildg shedsn marketcentres

1 Construction of solid waste receptor bins in public places
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2.2.2.9WastewaterManagement Facilities

A wastewatecollection vehicle will be procured to collect faecal sludge frorsite sanitation
facilities. The faecal sludge colledtevill be treated at wastewatetreatment facilityat Rumphi
Bomawith a capacity of 148 ffday. A sewerage system will also be constructed to collect
wastewatefrom some of the major institutions at Rumphi Town for treatment at the facility.

Thewastevatermanagement component shall have the following facilities:

Sludge Reception Chamber (No.1)
Unplanted Drying Bed (No.3)
Facultative pond lagoon (No.1)
Maturation Ponds (No.1)

Bio-Solid Shelter (No1)

= =4 =4 -4 A
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2.2.2.10Commuter Toilet Drop Facility

A commuter toilet drop facility will be constructed to address the challenge of open defecation and
improve access to decent and safe sanitation services for commuters. The facility will be
constructed at Mzokoto in Rumphi. The facilities will batie following features:

Female toilets (5 No.)

Male toilets (5 No.)

Male Urinals (5 No.)
Handwashing basins (10 No.)
Sanitary Bins (7 No.)
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2.2.2.11Construction of VIP Toilets

VIP toilets will be constructed to address the challenge of inadegaaitation facilities in
schools, health centres, market centres and other public institutions. The project shall construct 15
No. VIP toilets.

2.2.2.12Auxiliary buildings

Auxiliary buildings will be constructed to facilitate smooth operation of some of the mwpos
facilities. The buildings will include offices, stores buildings, operator buildings, guard houses and
a water quality laboratory.

2.2.2.13Water Resources Monitoring

Two new water monitoring stations will be installed the South Rumphi Riveupstream and
downstream of the proposed intake weir.

Other activities that will be undertaken include:

1 Recruitment and training of gauge readers:
1 Development of rating curves for the gauge stations

2.2.2.14Catchment Management and Climate Adaptation

The Project will carryout a number of watershed management activities to mitigate human
activities which have the potential to deplete and degrade water resources within the river basin.
The activities to be carried out are as follows:

1 Promotion of landscape restoration actést This intervention is intended to promote
good land husbandry practices such as contour and box ridges, check dams and planting of
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vetiver along the riverine (buffer zones) and planting of indigenous tree species within the
river catchment areas

1 Improe community resilience through I iveliho
support communities with income generating activities such as exotic and fruit tree
planting. Communities will also be provided with beehives for honey production. The
climatechange adaptation interventions will special focus on women, the youth and other
vulnerable groups.

2.2.3 Operation and Maintenance Phase

After the construction works, the Contractor will demobilise from site. This will involve the
removal of all temporary statures such as site hoarding, camp sites, work signage, material
stockpiles, clearing of construction sites and restoration of sites.

The water supply andastewatetreatment facilities will be operated by NRWB whilst the sanitary
landfill will be operate by Rumphi District Council. The operational activities will include:

9 Water abstraction and treatment,

Transmission, storage and distribution of water to customers,
Collection and treatment @fastewater

Collection and treatment of solid waste,

Maintenarce of equipment and infrastructure.
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It is expected that there will be up to 34 permanent skilled staff will be employed, out of which
50% of workers will be youths and either gender shall be at least 40%, to operate the facilities. In
addition, there wilbe up to 12 unskilled temporary staff for general groundskeeping and cleaning.

2.2.4 Decommissioning phase

The proposed project is expected to be operated for at least 18 years i.e., to the year 2040. Once
the facilities reach the end of their life, some pquent and infrastructure maybe upgraded,
rehabilitated or replaced. Wherever possible, the equipment that has been replaced will be recycled
otherwise the equipment will disposed of in accordance with local regulations and international
best practices.

The sanitary landfill will have to be decommissioned when it reaches the design capacity. The
landfill will be decommissioned in line with local regulations and international best practices to
ensure that there is no potential contamination to air, grourdvgairface water and soil.

The activities to be carried out will include:
1 Installation of geotextile layer, sealing layer and drainage layer.
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Installation of gas collection system
1 Aftercare and monitoring of leachate, gas and groundwater.

2.3 Construction Equipment

The project will require the use of different types of equipment during the construction phase. The

table below lists some of the major equipment that will be required:

T
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Graders
Compaction machines

Dozers, loaders arekcavators

Tipper trucks
Concrete mixers
Cranes

Water bowsers

Welding and power generators

Compressors
Vibratory pokers

2.4 Construction Materials

The project will require the use of different types of materials during the construction phase. The

major mateials that will be requiredresummarised in Table 2 below

Table 2: Material to be used during construction

ESIA Report for Proposed Rumphi Water Supply and Sanitation Services Improvement Project

No. | Type Use Unit Quantity

1 Saoll Earthworks access roads me 65,145
Rocks Foundations me 126
Coarse and finaggregate| Mortar, Concrete, Pip( m3 57,112

bedding, sand, blinding
Cement Mortar, Concrete me 5,134
Steel Concrete Kgs 608,073
Pipes and fittings (uPV{ Pipe laying km 440
DI, Gl etc)

7 Timber Roof elements m 230
Paints Building finishes L 890
Water Solvent for various worksdust| m® 26,724

suppression, consumption
site
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2.5 Construction Wastes

The project will generate different types of waste during the construction pgkiafiee wastes
generated will be managed according to the subsidiary Waste Management Plan developed for the
project.The table below lists some of the major wastes thatsitjenerated:

Table 3: Waste generation

No. | Type Unit Quantity
1. | LeftoverConcrete me 6,284

2. | Excess Soil m? 215,600
3. | Steel chips Kgs 572

4. | Damaged blocks No. 500

5. | Vegetation me 34,274
6. | Pieces oPipes and fittings (uPVC, DI, @&ltc) | km 0.44

7. | Timber m 45

8. | Food waste Kg/day 8

9. |Water me 26,724

2.6 Project Cost

The cost estimate for project is USD 29.8 million or MK 30.9 billion (using the RBM exchange
rate of USD 1 = MK 1,036.25 on $@®ctober 2022) as detailed below:
Table4: Cost Estimate

No. | Description Cost (USD) Cost (MK)
1 | Water Supply Infrastructure Development 22,491,964.94 23,307,264,932.14

1.1 | Construction of Intake Weir 855,489 886,499,247

1.2 | Construction of Treatment Plant 2,356,376 2,441,791,087

1.3 | Pipelaying Works 10,992,277 11,390,730,61%

1.4 | Construction of Storage Reservoirs, booster 3,896,739 4,037,990,413
stations ane@lectromechanical works

1.5 | Construction of auxiliary buildings (office block, 1,825,913 1,892,100,00¢
stores, staff houses)

1.6 | Design Supply and Installation of Solar PV 1,000,000 1,036,248,50(
Systems

1.7 | Supply and delivery of 15mm Water Meters 850,000 880,811,225

1.8 | Supply and delivery of materials for new water 350,000 362,686,975
connections
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No. | Description Cost (USD) Cost (MK)
1.9 | Procurement of seedlings, Landscape restoratig 218,000 225,902,173
activities, improving community resilience throu
l'iveli hoodsd enhancem
1.10| Water Resources Monitoring Activities 47,170 48,879,842
1.11| Studies on Climate Change Adaptation and 100,000 103,624,850
Mitigation
2 | Sanitation Improvement 2,844,867.89 2,947,990,080.5¢
2.1 | Solid Waste managemefatcilities 383,798 397,710,579
2.2 | Wastewatemanagement facilities 846,817 877,513,119
2.3 | Construction of VIP Toilets 787,408 815,950,628
2.4 | Reviewing and Updating of the WASBISIP 120,000 124,349,82(Q
2.5 | Sanitation and hygiene awareness campaign + 300,000 310,874,550
production of IEC materials
2.6 | Procurement of waste management equipment 406,844 421,591,384
3 | Project Management, Quality Assurance and 2,815,354.37 2,917,406,741.7]
Capacity Building Activities
Subtotal 28,152,187 29,172,661,75¢
Contingency 1,689,131, 1,750,359,70%
Total 29,841,318.43 30,923,021,459.7
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3 ALTERNATIVE ANALYSIS

Alternative analysis is an evaluation of different options to achieve a particular objective. This
section provides different options which wetensidered by NRWB during the feasibility,
screening and scoping stages of the ESIA. The best alternative (Proposed Project Option) is the
one that has minimum negative environmental and social impsctst effectiveand allowshe
objective of the pject to be met In this project, a range of alternatives were considered as
follows:

3.1 NO PROJECT OPTION

The fAino project optiono means that NRWB must
used to compare with the other options available to assessiplacts that would be caused as a
result of the project. This option would have the advantage of having no adverse environmental
and social impacts associated with development of new infrastructure. However, the disadvantages
of Ano proj sefolbwsopti ono are a

1 No access to potable water and improved sanitation
1 Increased cases of waterborne diseases
1 Accumulation of unsightly poorly managed solid wastes and associated vectors.

3.2 THE PROJECT OPTION

The current water supply system only supplies wate23® of the population in the proposed
project area (i.e., 20,736 people). However, there will be need for improved infrastructure to serve
areas that do not have access to water supply and improved sanitation. The infrastructure will serve
the populationn Rumphi town and surrounding areas which is estimated to grow to 158,085
people by the year 2040. The advantages of implementing the project are as follows:

1 Increased access to potable water and improved sanitation services
Reduced cases of waterborneedises

Improved solid waste management and reduction of associated vectors
Creation of Jobs

Improved economic opportunities in the area

Improved school attendance especially for girls

= =4 -4 A -4

However, the implementation of the project would have senmwronmental and social impacts
which will require mitigation measures.
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3.2.1 Technical Alternatives

Various alternatives such as source of water, pipeline routes, location of facilities and construction
materials to be used were analysed as presented below:

3.2.1.1Sources of Water

Lunyina River: Lunyina River runs throughout tlyear;however, the River is already supporting
large and smatlécale irrigation agriculture in the area including mega farms in Nkhozo and Thulwe
areas. In addition, the system would require 11,218 m3/day of water to be pumped 17 km from a
treatment plant at aglevation of around 1145 masl to Jaghala (Our Future) Tank at an elevation
of 1173 masl to serve Rumphi Town, Chikwawa, Njakwa, Bwengu and Kacheche. The system
would also require 8,565 m3/day of water to be pumped 6.3 km from a treatment plant at an
elevdion of around 1145 masl to Bolero Tank at an elevation of 1280 masl to serve Chirambo,
Nkhamanga, Luviri and Mwazisi. The system would therefore result in high pumping costs to
serve all the targeted areas. Based on these disadvantages it was declded/tha River was

not a viable option.

Development of groundwater sources:This option would involve the exploration and
development of high yielding groundwater sources to meet the demand of 1$/d4§ m the
year 2040. The development of groundwateurces has the following advantages:

1 Would not require construction of water abstraction infrastructure on surface water sources
which may affect downstream water users.

However, the option has the following disadvantages:
1 Most of theboreholes drilled in the area are low yielding hence they would not be able to
meet the required demand.
1 Groundwater in the area has high salinity which would require costly and complex
treatment processes.

Based on the advantage atisgadvantages of this option, it was decided that Groundwater is not a
viableoption.

South Rumphi River: SouthRumphi River flows throughout the year and has an estimated
available minimum flow with a return period of 20 years of 77,78@lay (Water Reources
Development Plan, NIRAS 2001). There are currently no other major water users on the river
hence available flow would be adequate for the 19,4%8ay demand in 2040 for Rumphi town
and surrounding areas.

However, the system would require 8,58%day of water to be pumped from the treatment plant
at an elevation of 1118.31 masl to Jaghala (Our Future) Tank at an elevation of 1173 masl to serve
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upper lying Rumphi Town areas, Chikwawa and Bolero. The remaining 11 2a&ynof water
would be graitated from the treatment plant to ldywing areas at Rumphi Town, Njakwa, Bwengu
and Kacheche. The pumping costs for the Rumphi river are therefore lower than Lunyina River.

Based on the analysis above, South Rumphi river is the best source of theuywplgproject.

3.2.1.2Alternative Routes of the Pipeline

Spatialanalysis and field surveys were carried out to identify alternative alignment of water and
sewer pipelines in the project area. Although the proposed pipelines are mostly planned to be
placed alog public land such as road reserves, the initial pipe route was reviewed and alternative
pipe routes were suggested to ensure that the pipe network does not heavily cross private property
which might result in involuntaryesettiementwhilst still supporing gravity aided water and
sewage flow as shown in figuresl3o 35. In some instances, Euclidean distance was considered

to align pipelines with locations of booster stations and serggazvoir (figure3-3).
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3.2.1.3Alternative Siting for Sewer Network and Wastewater Treatment Facility

Two wastewatemanagement facilities site alternatives were identified namely Site 1 and Site 2.
Site 1 is upstream of Site 2 and closer to Rumphi Boma. The proposed sewer netwuek® to t
sites are shown in figure&

A

The consultantds methodol ogy and techniqgue <cc
collect environmental data, GIS and Remote Sensing for mapping and modelling. A ktetltia

Decision Model (MCDM) and statical analysis to solve the model was used. Factors that were
considered in the selection methodology are: (1) Susceptibility to flooding, (2) Slope, (3) Land use

and Land Cover (LULC), (4) Population per Enumeration Area as a proxy to social acagptabili

and (5) Distance to green lands (Riparian buffer along main rivers).

Restrictions factors that were used in the model are: (1wBlseewater treatment facilittannot
be in river course; (2) The minimum distance of possible areas is at least 10 niraway
surrounding buildings (Colorado, 2017) and TBe wastewater treatment faciligite should not

be within areas of high floosusceptibility(4) Thewastewater treatment faciligite does not lead
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to displacement of people (5) The proposeastewate treatment facilityis accepted by the
community where it is located and the general public

Suitability Criteria

Susceptibility to flooding: this is very significant because ifveastewater treatment facilitg

located within a flood prone area, wat@ilption during flooding would result in serious health
issues in the area. Therefore, areas of medium to high flood susceptibility were assigned the lowest
rank during Analytic Hierarchy Process (AHP).

Slope factor. this determines the cost of levellinget field and land value during project
implementation. In this regard, flat areas were ranked high during modelling than steep slope areas.

Green spaces:Rumphi town has few green spaces and these are mostly along main rivers.
Therefore, a 250m riparian ther of main rivers was considered. Distance to the green lands has

a significant effect on the cost of reusing the treated wastewater for irrigation (Hama et al., 2019).
The closest distance (50 to 100m) was assigned the lowest rank due to susceptflnliiging

and pollution considerations. A distance of 250m was considered most appropriate because if the
distance is close, the cost of conveying water to the green areas will be less.

Population: this is essential dgjuid treatment units in crowdesteas may not be accepted by the
people, and it needs additional precautions and expenses. In this regard, areas with low to moderate
population were considered to have high rank, as it is not preferred to install wastewater units in
crowded areas.

Five raster input layers were processed as shown in figéra@ a MultiCriteria Decision model
(figure 37) wereused to conduct a pairwise comparison using scale proposed by (Saaty, 1990)
shown in Tablé to come up with suitable areas for thastewater gatment facilitypresented in

figure 3-8.

35



ESIA Report for Proposed Rumphi Water Supply and Sanitation Services Improvement Project

Proposed Sewer Line for Rumphi Town
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analysis
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00000

Figure 3-7: analytical model for a pairwise comparison fevastewater treatment facility

Tableb:

suitability

Scale for pairwise comparisons (Saaty, 1990)

Intensity of Importance

Definition

Equallmportance

Equal To Moderate Importance

Moderate Importance

Moderate To Strong Importance

Strong Importance

Strong To Very Strong Importance

Very Strong Importance

Very To Extreme Importance

O O|INO|OBAW|IN|F

Extreme Importance

Out of the twoproposed sites (Sitel and Site 2), the most suitable site is site 1. The strength of
using Site 1 is that its network passes through the central/commercial area of Rumphi Town which

is more planned than the n

etwork for Site 2. As such, Site 1 providggian that would allow

for more connection premises as it would be easier to lay sewer networks in the planned area as
compared to the unplanned area through which the network for Site 2 passes. Furthermore, Site 1

is located in a flat area hen

ce low casit¢evelling during construction; relatively far from flood

prone area,; at least 10 m away from surrounding settlementipualtea; and along 200m riparian
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buffer thereby lowering the cost of discharging and reusing the treated wastewater. F8gure 3
shows suitable and unsuitable areas based on the-Wlidéria-Decision model.

Proposed Sewer Line for Rumphi Town
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Figure 3-8: suitable and unsuitable areas based on the criteria used showing the
recommended site (site 1) amthsuitable site (site 2)

3.2.2 WastewaterManagement Alternatives

A number of options exist for managementafstewatefwastewater and faecal sludge) in the
project area. The common options that are suitable for developing countries include ventilated
improvedpit latrines, waste stabilization ponds, individual septic tanks and communal anaerobic
baffledreactoras detailed in table 6 below

Table6: Comparison ofwastewatemanagement options

No Technology Advantages Disadvantages
1. Ventilated improved pit | § Flies and odours are | Low reduction in BOD
latrines significantly reduced and pathogens with
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Baffled Reactor

and hydraulic shock
loads

No electrical energy is
required

Low operating costs

No Technology Advantages Disadvantages
(compared to non possible contaminatior
ventilated pits) of groundwater

1 Can be built and Costs to empty may bg
repaired with locally significant compared t(
available materials capital costs

1 Low (but variable) Sludge requires
capital costs dependin secondary treatment
on materials and pit and/or appropriate
depth discharge

1 Small land area
required

2. Wastestabilisation ponds | § Resistant to organic Requires a large land
and hydraulic shock area
loads High capital costs

1 High reduction of depending on the price
solids, BOD and of land
pathogens Requires expert desigtf

1 High nutrient removal and construction
if combined with Sludge requires prope
aguaculture removal and treatment

1 Low operating costs

1 No electrical energy is
required

1 No real problems with
insects or odours i
designed and
maintained correctly

3. Individual septic tanks 1 Simple and robust Low reduction in
technology pathogens, solids and

1 No electrical energy is organics
required Regular desludging

1 Low operating costs must be ensured

1 Long service life Effluent and sludge

¢ Small land area require further
required (can be built treatment and/or
underground) appropriate discharge

4. Communal Anaerobic 1 Resistant to organic Requires expert desigt

and construction

Low reduction of
pathogens and nutrien
Effluent and sludge
require further
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No Technology Advantages Disadvantages

1 Long service life treatment and/or

1 High reduction of BOD appropriate discharge

1 Low sludge
production: the sludge
is stabilized

1 Moderate area
requirement (can be
built underground)

The project proposes to use wastabilization ponds based on their resistance to organic and
hydraulic shock loads, high reduction of pollutants (solids, organics, nutrients and pathogens), low
operating costs, low electrical energy requirements and no real problems with ineelcigwif
designed and maintainedrrectly.

3.2.3 Alternative Siting for Solid Waste Disposal Facility (Landfill)

Two landfill site alternatives were considered as follows:

a) Upgrading existing solid waste dumpsite behind Meru Filling Station on the western side
from Rumphi Boma.
b) Thul we in STA Kazamaweds ar ea

Both sites are accessible through existing r@aus are faaway the closest airstrip at Katumbi
which is 28 km and6 km away from sites a and b respectively.

Though sited) is relatively closer tRumphi Boma, the challenges for the site were the proximity

of the site, less than 50 m awéay residential areas and South Rukuru Ragshown in figure-3
9.
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Figure 3-9: Site a- Existing Dumpsite

Having the landfill at this sitevould pose a risk to the surrounding communities as they may be
tempted to scavenge and in so doing exposing them to risks such as pricks and cuts from sharps
and also inhalation of fumes. In case of poor manageaighe landfill, the communities would

be exposed to odours coming from the site. In addition, leachate emanating from the landfill would
also contaminate South Rukuru River which is clmgeand this would consequently pose public

and environmental h&h risk.

Site b) was particularly favourable due to thecausetiis located far from householdsearest
household is 720 m awalgence would pose minimal risk to communitessshown in figure-3
10.

In addition, he nearessurfacewater sourcg Lunyina andSouth Rukuru Riverare 3.8 km and
5.8km away from the proposed sitespectively This reduces the risk of contamination of water
sources byhe leachate coming from thendfill. The distance from the surface water sources also
reduces the riskf flooding for the proposed site.
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Figure 3-10: Site bi Proposed Landfill atThulwe

3.2.4 Solid Waste Management Alternatives

A number of options exist for management of solid wastes in the project area. The common options
that are suitable for developing countries include rubbish pits with composting, open dumpsites,
incineration and sanitary landfills. The advantages and dasgigiges of the options are presented
in the table7 below.

Table 7. Comparison of solid waste management options

No Technology Advantages Disadvantages
1. Sanitary landfill 1 Excellent energy 1 Partially responsible
source for climate change
1 Modern landfills are | Methane lights up
ecofriendly easily
1 Protection of water 1 Contaminate soil and
supply water through leachatg

42



ESIA Report for Proposed Rumphi Water Supply and Sanitation Services Improvement Project

No Technology Advantages Disadvantages
1 Keep cities, towns, an¢ § Affect wildlife through
districts clean ingestion of plastic ang
1 Keeps hazardous wasi other materials
segregated 1 A reasonably large are
1 Comparatively low is required.
cost and simple
technology solution
when land is available
1 Support jobs and local
business

2. Open dumpsites 1 Comparatively low 1 This is not a disposal
cost and simple option option but a common
when land is available practice in lowincome

countries.

1 High environmental
health risks.

3. Composting 1 Environmentally 1 Intensive managemen|
friendly and experience

1 Beneficial for crops personnel are required
throughnutrients and | 1 Requires sufficient
improved soil structure proportion of

biodegradable materia
in the waste.

1 Not a complete
disposal system; if
there is no market for
compost a further
disposal ption will
still be needed.

1 Large, mechanised
schemes have not bee
successful.

4, Incineration 9 Reduces the volume o] § Smoke and fire hazard
combustible waste 1 High capital costs,
considerably 1 Requires highly skilled

operation and control.

i The waste must have

high calorific value,
which is unlikely in
low- and middle
income countries.
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No Technology Advantages Disadvantages

1 Costeffective only if
landfill sites are not
available.

From the comparison of the options, sanitary féind a good choice since it is environmentally
friendly if properly managed, cheap and does not require high level of skill to operate.

3.2.5 Water Supply and Sewer Pipelines Material

Theselection of pipe material takes into account the main aspectsitgdisle, namely the ease

of acquisition, installation and maintenance, performance, interaction with the environment, risk
to third party damage and physical and chemical resistance. 8slwbevs the different pipes that

can be used for the water and selines.

Table8: Comparison of sewer pipeline materials

No | Material Advantages Disadvantages
1. | Ductile Cast | Extremely strong and durable 1 Heavy
Iron (DI) 1 Requires very little maintenance | 1 Prone to external and
once installed internal corrosion over
1 Itis recyclable time
1 Rugged and resists damage duri
handling, shipping and installatio
I Resistant to corrosion in most so
2. | Corrugated 1 Chemically inert. 1 Susceptible to
polyvinyl f Light in weight making it easy to deformation
chloride transport and to work with.  Sizing options are limiteg
1 Relatively cheap.
1 Pipes are made of longer lengths

which enhances faster installatiof
1 Longevity as it is not subject to rus
or corrosion
1 Recyclable.
9 Easyto make pipe connections
9 Cheap
3. | Corrugated 1 Long service life, 1 Highly flammable.
Polypropylene | 1 Simple and safe handling and 1 Susceptible to oxidation.
(PPc). installation,
1 Very high resistance to mechanig
impact
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No | Material Advantages Disadvantages
91 Stable from UV degradation
1 High resistance to wear
1 Light weight of the pipes enables
simple and safe handling and
installation,
1 Flexibility of the pipeline
4. | Glass fibre 1 Resistant to corrosion 1 Susceptible to damage
reinforced f Light in weight making it easy to during transport and/or
plastic (GRP) transport and to work with. installation due to the
f High strengtkto-weight ratio brittle nature
| Affordable in terms of cost 1 Need for specialised
f Low maintenance requirements equipment to install
1 Stable from UV degradation
1 Able to withstand my wear and
tear, pressure or damage
5. | HDPE 9 Chemically inert. 1 Susceptible to stress
1 Easy to achieve water tightness cracking
i Easy installation 1 Has lower stiffness
| No need for totally straight trenchg compared to
as the pipes are flexible. Polypropylene
1 Durability 1 High mould shrinkage ang
{ Ability to resist corrosion. poor UVresistance
6. | Reinforced 1 High resistance to mechanical 1 Requirement for Heavy
Concrete damage equipment required for
1 Low material cost installation.
1 Requires less skilled labour for thg 1 Higher installation costs.
erection of the structure 1 Difficult to maintain
required slide during
construction
1 Needs straight trenches f¢
installation.
1 Trench width must be
wider
9 The cost of the forms use
for castingreinforced
concretds relatively
higher.
7. | Steel High strength 1 Heavy equipment

Durable
Easy to maintain
Easilyrecycled

= =4 =4 -9

required for installation.
1 Costly to install ad
repair
1 Heavy
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No | Material Advantages Disadvantages

1 Difficult to construct with
required slope.

1 Requirement for straight
trenches.

8. | uPVC 1 Usable for a variety of purposes | 1 Susceptible to
1 Longevity as it is not subject to deformation
rust orcorrosion 1 Susceptible to damage
1 Chemically inert. duringtransport and/or
 Light in weight making it easy to installation.
transport and to work with. 1 Sizing options are limiteg
1 Relatively cheap. 1 Requirement for straight
1 Water tightness easy to achieve trenches.
f Easy to make pipe connections a 1 Requirement for accurat
maintenance bedding

The project proposes that water supply and wastewater conveyance pipelines should be ductile
cast iron (DI) and uPVC. Use of &l good choice as the materials is extremely strong to withstand
high pressures, durable, requires very little maintenance installed, recyclable, resistant to
damage during handling, shipping and installation and resistant to corrosiastisoilsand; not

prone to theft and damage. uPVC is suitable for a variety of purposes as it is not subject to rust or
corrosion, chemically inert, light in weight making it easy to transport and to work with, relatively
cheap and easy to make pipe connectionsramdtenance. Additionally, it is easy to achieve water
tightness

3.2.6 Construction materials

Table9 shows the different construction materials that can be used in the progegse of concrete

blocks, steel and cement blocks for construction of diffesémictures will be more environmentally
friendly than the use of burnt bricks, which contribute to deforestation. The project will also demonstrate
to other contractors that cement blocks provide a practical alternative to burnt bricks though they are more
expensive. The materials selected in the project are stronger and long lasting. The procurement of large
guantities of cement for making the cement blocks and concrete blocks will contribute to increased growth
of the local economy.
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Table9: Comparison of construction materials

Material Advantages Disadvantages
Burnt bricks 1 Economical (Raw material is 1 Lead to deforestation an
easily available) climate change
1 Very low maintenance cost is 1 Quality is not always
required assured

1 Demolishing of brick structures is| § Time consuming
very easy, lessme consuming an construction

hence economic 9 Since bricks absorb watg
1 Reusable and Recyclable easily and weaken
1 Fire resistant infrastructural integrity
1 Equipment required is only a 1 Traditional brick making
simple hand mould has 4050% wastage

7 Construction process
takes a long time as the
bricks are small, costing
more in terms of labour

Cement blocks| 1 Do not lead to deforestation and | 1 Relatively higher

climate change construction cost

1 More systematic, faster, and 1 Over time, they may be
stronger than brick masonry subject to water seepage
because of the vast size of the
blocks

1 Cost reduction due to high speed
and accuracy of construction.

1 High compressive strength
1 Good resistance to fire
1 Have a very low water absorptior]
Stabilized soil | 1 Do not lead to deforestation and | § High level of skill
blocks climate change requirement
1 Main raw material is soil with an |  Lack of availability and
addition of cement high price of cemet
1 Less prone to theft and vandalisn § Requires suitable soils
1 Less prone téheft and vandalism that may not be available
1 Made with a manually operated
block press

There is no wastage in productio

1 Fast to build with, and unskilled
people can learn how to build wit
the blocks fast
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No | Material Advantages Disadvantages
4. 1 Reliability 1 Prone to theft and
Steel 91 Lesser construction time / greate vandalism
erection speed 1 High maintenance costs
1 High strength and light weight and more corrosion
nature 1 Higher initial cost / less
1 Uniformity, durability and availability
performance

i Of inertia obtained for a reinforce
concretestructure are rather

indefinite.

1 Recyclable

1 Easy to attainvatertightnesn
structures

5. | Concrete 1 Do not lead to deforestation and | § Consumes a lot of ceme

climate change 1 Lack of availability and

1 Economical high price of cement

I Less prone to theft and vandalisn § Requires sand and gravg

I Ability to be cast into shape some rare materials in

1 Excellent water resistance some states of South
characteristics Sudan

T VAVtE;.ISIItté/ to consume and recycle 1 Requires skilled people t

1 Low or zero maintenance require build with them

The use of concrete blocks, steel and cement blocks for constructidfeent structures will be

more environmentally friendly than the use of burnt bricks, which contribute to deforestation. The
project will also demonstrate to other contractors that cement blocks provide a practical alternative
to burnt bricks though tlyeare more expensive. The materials selected in the project are stronger
and long lasting. The procurement of large quantities of cement for making the cement blocks and
concrete blocks will contribute to increased growth of the local economy.
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4 ENVIRONME NTAL AND SOCIAL SETTING

4.1 INTRODUCTION

This chapter presents information on the existing environmental and social conditions in the
project area, based on data collected by the ESIA team usindpdisédl primary data collection
tools, literature review o$econdary data from published reports, journals, public consultations
and personal communication for this ESIA report. A field survey of the project area was carried
out from 20" September 2022 td'®October 2022

4.2 PHYSICAL CONDITIONS

The following phystal information was collected to understand the baseline conditions that are
prevailingin the project sites. GIS and remote sensing technology was applied where possible to
achieve mapping of the baseline conditions.

4.2.1 Methodology
4.2.1.1Atmospheric Condition

The project sites atmospheric conditions wassessetb establish baseline conditievhich will

help to monitor how the project activiti®gll impactatmospheric conditionsThe parameters
tested includ€arbon Dioxide (C@), Temperaturéambient), Relative Humidity (RH), Particulate
matter (PM:), Sound/noise Levels (dBA), Electric Field, and Magnetic field. The parameters
were measured using a @0emp./RH DATA LoggerUNI-T A25M Meter, Sound Level Meter
and Electromagnetic Radiatiorster.

4.2.1.2Water Resources Condition

The project activities shall interact heavily with both ground and surface water resources. The
baseline condition for water resources close to upgraded water treatment facility, proposed landfill
andwastewatetreatment plant were also tested for varisaser quality parameters.

4.2.1.3Geology, Settlement and Drainage

Mappingexercise started by reviewing existing water infrastructure and network system, land use,
site maps and highesolution satellite imagery of the area. All the spatial data obtained from
NRWB and other auxiliary data were projected to a uniform coordinate system. A review of the
data sets was done to describe project area and confirm visual alignment of all planned water
supply distribution network infrastructure against existing infragirest on the ground in
harmony with primary data that was collected with handheld Global Positioning System (GPS).
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Estimated population coverage by the proposed project was acquired from the National Statistical
Office (NSO). Geological information refereawt from existing maps and literature including
geological bulletins were used to plan for a detailed field mapping in the project area. In addition,
Spatial distribution of soils was mapped using Food and Agricultural Organization (FAO)
classification schme on soil data referenced from Soil, and Terrain database of Malawi
(Dijkshoorn et. al, 2016). This was followed by ground truth observations which were conducted
to understand the underlying conditions: Soil types, texture, Geological formations avgiggol
structures in the project sites. Remote Sensing data was integrated in a GIS environment to
supplement ground truth data collection on geology, soils and land cover.

The topographical variation of the project area was derived from processing ke Hadar
Topographic Mission (SRTM) data. Similarly, the drainage network was derived through arc
hydro tools by establishing flow direction, flow accumulation and stream network based on
elevation values in the SRTM Digital elevation Model. Figuré dutines a summary of the
processes for geological, topographical and drainage characteristics mapping.

Existin
$ Satellite Geology &
Geospatial Image Soil Reports
Data BETY P
Image
processing
Geological J Ground truth
Mapping data

Topography &
Drainage
Ma

Geological

Maps Soil Maps

Figure 4-1. Workflow for Geological mapping Methodology

In addition, WebGIS was used to map Projecteéted Population through uploading readily

processed spatial layers such as road reserve buffer, building footprints, proposed pipelines and all

other project infrastructure into a Google Server. Surveyors were then shared a link to access the
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uploaded lgers through google maps and use geolocator to determine locations of structures that
are likely to be affected by the project and confirm pipe layout design. Figarshéws an
example of main road reserve band properties along the outer 5 metersvaf. rese

L UL, TR

T M 20w P
C rangein

Figure 4-2: Google WebGlIS platform that was used for infrastructure mapping

4.2.2 Findings
4.2.2.1Atmospheric Condition

Temperature

Rumphi District experiences warm temperatures with a mean ar@mopérature of 24°C. Mean
minimum temperatures range from 17°C to 23°C and occur between June and July. Mean
maximum temperatures range from 27°C to 33°C and are registered between October and
November.

Rainfall

Rainfall in Rumphi District varies accorditgtopography. The district receives both conventional
rainfall and relief rainfall. The mean annual rainfall for Rumphi at Katowo Station is 1087 mm.
Figure4-3 shows the total annual rainfall for Rumphi. The district receives above average mean
annual ainfall.
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Total Annual Rainfall for Rumphi at Katowo
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Figure 4-3: Total Annual Rainfall for Rumphi at Katowo

Climate Change Scenarios

Figure4-4 shows the precipitation change percentages that pertain to three possible climate change
scenarios in Rumphi. The dry scenario assume®/areduction in precipitation. The medium
scenario assumes a 2% increase in precipitation. The wet scenario aastfescrease in
precipitation. Looking at the water resources availability, there will be a low climate risk for the
source.
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Annual Mean Precipitation
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Figure 4-4: Predicted precipitation change due to climate change scenarios

Figure4-5 shows the temperature change percentages that pertain to three possible climate change
scenarios in Rumphi. The low scenario ases a IC in temperature. The medium scenario
assumes a°€ increase in temperature. The wearase scenario assumes a 2.2% increase in

temperature. The high temperatures could result in heat waves and increased evaporation from the
rurrorrriver water soure.
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Annual Mean Temperature
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Figure 4-5: Predicted temperature change to climate change scenarios
Air Quality
Carbon Dioxide:

The minimum and maximum carbon dioxide (@vels recorded were 366 ppm and 397 ppm at
Mwazisi Booster Site (S2) and Liquid Treatment Waste (S9) site respeciiVelyariation d
CQ; at the different sites is shownfigure 4-6.
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Figure 4-6: Variation of C02 in the Project Area

According to the C@meter manufacturer, the carbon dioxide grade guide foicnerciveness
reference is given in Tabli. With reference to this guide, all the studied sites felbtegoryB
i depicting good living environment.

Table10: Carbon dioxide grade guide for nenoerciveness reference

Category | cO,ranges (levels) (ppm) | Description

A 25071 350 Ordinary level of outdoor air

B .
3501 1,000 Typical data of good living environment

C 1,000i1 2,000 The level of shortage of oxygen

D The level of bad and hot air (can cause headache
2,0001 5,000 sleepiness, less concentration, heartbeat faster a

mild nausea
E > 5000 Extremely bad antlot air. (can lead to permanent

brain damage, coma and even death

Particulate Matter:

The minimum and maximum particulate matter levels recorded were 2¢ pgthB5 pg/m at
Mwazisi Booster Site and Phwezi Office site respectively. The variatidivoét the different
sites is shown in figure-4.
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Particulate Matter (PM2.5)
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Figure 4-7: Variation of Particulate Matter levelsin the Project Area

The air quality categories for PM include good (< 25 |®y/fiair (257 50 pug/m3), poor (50 100
ug/nr), very poor (100 300 pg/nf) and extremely poor (> 300 pghinas shown in tablél.
According to this classification, PhweziO#ic si t e scored fApooro, while
and Mwazi si Bo oosatnar )t hec areesd fimpaced i n the categ

Table11: Ranges of PM and its associated air quality category

Air qualitycategory | PM2.5ug/nPaveraged over 1 hour | PM2.5ug/n? averaged over 24 hour
Good Less than 25 Less than 12.5
Fair 2550 12.525
Poor 50100 2550
Very poor 1046300 50150
Extremely poor More than 300 More than 150
Noise

Theminimum and maximum ambient sound and noise levels were recorded at Proposed Thulwe
Landfill (53.3 dBA) and RumphWaterTreatment Plant92 dBA), respectively as shown in figure

4-8. All the sites were within the recommended limits of sound and noisetinratural and
working environments.
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Figure 4-8: Variation of noise/sound levels in the Project Area
4.2.2.2Water Resources Condition

Rumphi District has abundant perennial fresh surface water sources majority from Livingstonia
mountain in the Northern part of the distrithe project area has three major rivers namely, South
Rumphi, Lunyina and South Rukuru. South Rumphi and Lungirexs flow inthe southward
direction from the Livingstonia mountaimwhilst South Rukw flows from Mzimba and flows
throughRumphi Districtin a general north eastern directior_Ltke Malawi. The South Rumphi

river is the source of water for the Rumphi téfaSupply SystemSouthRukuruis the proposed
wastewater treatment plant effluent recipient river, wiksproposed landfilis 5.8km fromthe

river. Consideringthe aforementioned factorsamples fronthe three wateresources baseline
datawas testd for physical parameters as in tat2below.
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Table12 Water Quality Data

WATER QUALITY PARAMETERS
No. of | pH EC ms/cm Turbidity DO (mg/L | Temp°C
Samples TDS (mg/L NTU
South Rukuru | 4 7.99 114.25 76 38.7 6.54 24.05
(7.148.75) | (90-160) (54-95) (22.478.6) | (5.568.19) | (20.424.4)
Lunyina River | 2 7.075 80.5 51 37.8 6.25 22.95
(7.077.08) | (52-109) (31-71) (19.7-55.9) | (6.1-6.4) (25.2
22.95)
South Rumphi 4 6.91 31.95 20.67 7.22 6.757.98 | 19.45
River
(6.667.15) | (27.634.6) | (17.622.5) (4.497.15) (17.824.3)
MS 539:2013 6.59.0 Max 25 Max 40°C
(Industrial
Effluent
Standard)

The baseline data in the table above, shtwat all three wateresouces have healyhwater
complying to 6.58.5mg/L requirement for Dissolve Oxygen (DO). The water temperatures for all
threeriverswere also normal and below room temperature implpimdischarge of boiler or hot
water in the rivers. The water pibsslightly above nata water pH signifying no discharge of
chemical basic and alkaline substance in the wkteally, the suspended particulate matiexrs

also found to be very normal for surface water. The firglaimgve imply the three rivers amet
chemically and organadly contaminated or polluted tirectanthropogenic discharges.

4.2.2.3Geology and Drainage

Lithological Units Distribution

Geological setting of the project areas was mapped and the project area is mainly underlain by
crystalline igneous anaetamorphic rock@~igure 49). For instance, Sillimaniteordierite gneiss
(Figure4-10a) is the dominating bedrock around the water abstraction area while granitic gneiss
dominates the Jaghal@ur Future) service tank proposed site. In addition, otle@nnton
lithologies across the study area are granitic plutons, biotite gneiss and quaternary sediments
including dambo soils as shown in a geological map.
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Geology of Rumphi
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Figure 4-9: Geologic units and structures in the pject area

gne
basement around Enukweni (c) quartz veins with associated large muscovite mica crystals
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cutting through basement Biotite gneiss in Thumbi (d) Basement Biotite gneiss at Thumbi tank
site

Soils

In most areas, the proposed pipeline corridor passes through areas dominated by superficial
deposits. Different types of soils were observed acrosprtiject areas which are characterized

by the parent materials. Figu#ell shows different soil types in the area following-AO
classification system and Figurdsl?2 a, b, ¢ and dshow detailed textural and composition
variation from some sampled sadsross the area. Detailed mapping of such soils will help specify
proper management of excavated soils. The consultant has recommended viable mechanisms
based on guiding measures on how excavated soils can be managed properly. In addition, cutting
roads diring laying pipes has severe implications on drainage channels and road conditions apart
from other built infrastructure within the project areas. An alternative analysis was done to
recommend how water pipes can be laid in cases where existing tadsdredo be damaged or

cut.

Soil Tygéaﬂg;ﬂin Rumpggiﬂé{)\gater Supegg/ﬂnli’rojectArea
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Figure 4-11: Major soil groups in the project area
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Figure 4-12: (a) sandy loam soils with magnetite composition (b) sandy soil with a mixed
texture and large mineral grains from immediate parent rock (c) soil horizons around Jombo
area (d) sandy loam soils found arourglvengu area

Land UseMapping

Rumphi is mostly doimated by forest cover with a large proportion of the land covered by the
Vwaza Game Reserve and Nyika National Park while most valleys support various agricultural
activities. Builtup areas are concentrated in commercial areas at Enukweni, Rumphi town,
Bwengu, Phwezi and Boleas shown in Figure-43.
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Rumﬂghi Land Use and Land Cover
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Figure 4-13. Main land cover types in the project area

Topographical modelling

General drainage characteristics of the project areas were observed and detailed topographic
mapping was done using Shuttle Radar Topography Mission (SRTM) digital elevation model
(DEM). A Height Above Nearest Drainage (HAND) model was used to recommigastincture
protection measures against possible flooding events and any annual extreme events. Furthermore,
various climatic parameters including precipitation and temperature over time will be reviewed to
inform design considerations for water supplyastructure. Topographic analysis was conducted

to inform alternative pipe layout analysis during project implementation. Fidplre shows
topographic variation while figur¢-15 shows the main drainage system in the area.
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Figure 4-14: Topographic variation in project area
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Figure 4-15: Rivers and tributaries that drainage of the project area

A Height Above Nearest Drainage (HAND) terrain descriptor (Rennd et al., 2008) was processed
from SRTM DEM to define areas above the drainage network using a global threshold (Martinis
et al., 2017) of > = 15m. A flood susceptibility classificatlmased o Vasconcelos et al., 201

was used to produce flood hazard map (fighii®) based on HAND model to show areas that are
likely to be flooded and damaged after extreme iaterual events. Although most of the pipeline
corridors are not prone to areas tuat likely to be affected by floods, some areas such as Bwengu,
part of Rumphi town (South Rukuru River banks) and Mwazisi (after the trading centre) are very
likely to be affected (figurél-17). Therefore, necessary measures should be considered during

water pipeline and other water infrastructure placement around these flood prone areas to reduce
damage.
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Figure 4-16: Flood likelihood within the projectarea
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Figure 4-17: Specific areas that are more prone to flooding within the project area
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4.3 BASELINE SOCIO-ECONOMIC CONDITIONS

4.3.1 Household Characteristics

The average household size of the sampled households is 5.1, with a maximum of 12 and a
minimum of 1 household members. In terms of age, the average age is 25, with a range of 0.33 to
92 years. There was no chieaded household recorded. The number of fehedeed
households recorded was 30, representing 10.5% of the sampled houd&boltds418 depicts

the age structure of the sampled households.

200

Count of individuals

Age class

Figure 4-18: Age Structure (Years) of the sampled households in the Rumphi Water Supply
and Sanitation Services Improvement Project area

The sanpled households demonstrate that the longest length of stay (in years) in the village of
residence is at 90 years in Rumphi and 84 years in Mzimba, with a mean of 26 and 27 respectively.
This points to the youthfulness of the community as already showoungth the average age above.

Table13: Length of Stay in Area (Years) for the sampled households in the Rumphi Water
Supply and Sanitation Services Improvement Project area

District Minimum Maximum Mean

Mzimba | O 84 27

Rumphi | 0.33 90 26
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4.3.2 Household Ethnicity and Language

The survey results show that 98% of the respondents are Malawian whereas 2% are Tanzanian
(Figure 419). This is not surprising because Tanzania is to the North of Rumphi and Mzimba and
there are some crof®rder movements that occur, which may lead to some settling in Malawi.

Nationality of Household (%)

M Malawian
M Tanzanian

Figure 4-19: Nationalities in the in the Rumphi Water Supply and Sanitation Services
Improvement Project area

Ethnically, 95% of the pondents are Tumbuka, with 3% Chewa and 1% Ngoni and Ngonde
respectively.
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ETHNICITY (%)

Tumbuka = Chewa =Ngoni = Ngonde

95%

Figure 4-20: Ethnic groups in the Rumphi Water Supply and Sanitation Services
Improvement Project area

In terms oflanguage, the study results show that 97% of the respondents speak Tumbuka language
whereas 2.5% speak Chichewa and 0.5% speak Ngonde. In our interactions with the community,
we used both Tumbuka and Chewa which the community was able to understamddpdraling,

their main language was Tumbuka.
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Proportion of speakers (%)
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Language

Figure 4-21: Common languages in the Rumphi Water Supply and Sanitation Services
Improvement Project area

Although there are more than 4 major religions in tbentry (Christian, Islam, Hinduism and
traditional), the study results showed that the respondents belonged to two religions Christianity
(99.3%) and Islam (0.7%).

RELIGION (%)

99.3

CHRISTIAN ISLAM

Figure 4-22: Religions in the RumphWater Supply and Sanitation Services Improvement
Project area
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4.3.3 Gender and Societal Roles

The project area is largely comprised of people of Tumbuka ethnicity, whose culture is mainly
patrilocal and patrilineal in the sense that women move to live inthedusd 6 s home ar e
inheritance Is passed through the fatherdés | i
men and women, most domestic or household chores are mainly done by women, particularly
drawing water, cooking and fetching firewodd.discussions with the community members, it

was mostly the women who complained in detail about the challenges that they face in ensuring

that they have water at the homestedtliey complained about having to wake up very early in

the wee hours of theorning to walk long distances to collect water. This project therefore will

be very beneficial to women in terms of saving them the time that they spend walking to fetch
water and sometimes just waiting at the water source for the water to be available.

4.3.3.1Gender Based Violence (GBV), Sexual ExploitatignAbuseand Harassment (SEAH)

The project area is also not spared from Gender Based Violence (GBV), Sexual ExploMatiseand
Harassment. According to Rumphi Police Stationpségjurisdictioncovers Rumpi and Mzimba North in
T/A Jaravikuba and Mtwalareas, threforms of Sexual ExploitatigiAbuses and Harassment (SEAH) are
recorded. The following are types of SEAH cases reported in project area:

Sexual Abuse The sexual abuse cases comprise of deélet, rape and indecent assaulhe defilement
case als@onstitutehild abuse.

14

12 13

10

8 m 2022
2021

Number of Cases

2 1
0
0
0 e

Defilement Rape Indecent Assault

Figure 4-23: Sexual Exploitation, Abuse and Harassment (SEAH) cases reported in Rumphi
2021 and 2022
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Although thecases seem to be low numerically compared to estimated 235,000 policing population
according Rumphi Police station, there is possibility that some cases go unreported (Dark Case) because of
following reasons among others
i.  Culture.

ii. Shyness

iii. Fear oflosing support

iv.  Fear of community reprisal

v.  Public Shame

SEAH At Work Place: The sexual exploitation and abuse cases at work places in the Rumphi District and
MzimbaNorthare very rare. According to police, only one case was reported involvinteamvho was
allegedy raped byadriver. It also believed that the cases could be considerable grotived bubecome

dark cases as some victims are afraidhefcommunity negative perception about them, fear of losing
position and job or benefits among etb.

Assault Casas: The project area also recordssaultcases that include Gender Based Violence (GBV)
depending on circumstance in whitte assaulhas been committedfor example, the grievousodily
harm can result from wife battering. The most camrassaults in the area are of unlawful harm seconded
by Occasional Actual Bodily Harm (OABfigure 4-24 below presergtassault casegecorded irthe project
area.

Assault Cases
70
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m2021 m2022

Figure 4-24: Graph of Assaultases that form part of Gender Based Violence Depending on
occurrence circumstance

Marital and Societal Problem: The project area also experiences different gender and marital problems.
According to police data, the police station recorded following cayegf marital and societal cases in
first seven monthiof 2022.
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Table14: gender and marital problems

No Category Case

1 Defilement 39

2 Failing to Provide 0

3 Physical Violence 24

4 Indecent Assault 2

5 Extra Maritalstatus case 0
Total 65

Common cause of GBV The Gender based violence cases are caused by various reasons. According to
information obtained from policgtation the common cause of reported GBV:are
i. Lack ofcare for thdamily and failure to provide for thehildren

ii. Excessive alcohol drinking

iii. Extra marital affairs

iv. Culture belie§,

v. Disagreememntaftersellingagroproduce for examplbacco androundnutsand

vi.  Lobola payment which makesenill -treat the wife especially in rural asea

Mitigation Mechanism

The project shall employ several mecisams to mitigate Sexual ExploitationAbuse andHarassmenas
well as Gender Based ViolencEhe projecthasdeveloped Sexual ExploitatioAbuse andHarassment
Management Plan to ensure no sexual abuse oasegat workplaces The project shall alsoollaborate
with Police Victim Support UnitsCommunityPoliceUnits, CSOs, NGOsnd District Gender and Social
Welfare Office to sensitize communities 88AH and GBV.

4.3.4 Community Authority Structures

The structures of authority at the community leveldelithe decentralization policy stipulations
which were mainly designed to facilitate development. As such, there is the traditional arm and
the administration arm. The traditional arm starts with the Paramount/Themba la Mathemba, who
is Chikulamayembefdar he Tumbuka and Inkosi ya Makosi MOr
From the Themba la Mathemba, there Braditional Authorities (TAs). In Rumphi, the area in
which the project will be implemented also falls under the Themba la Mathemba in his capacity as
a TA. In Mzimba, from the Inkosi ya Makosi, we have the Inkosis and in this project, the relevant
ones are Inkosi Mtwalo and Inkosi Jaravikuba. A courtesy call was paid to both of these Inkosis
(see above under Public Consultation Section) to inform tdsoat the project. They are aware

of the project and they pledged to support its implementation. From the Traditional Authorities
and Inkosis, there are Group Villageadmer(GVH) who are responsible for a group of villages.
Under them, are the Village démen.
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Administratively, at Traditional Authority level, there is an Area Development Committee (ADC)
which is responsible for all development activities in the area. The ADC is made up of
Chairpersons of Village Development Committees (VDCs) which asgddcat GVH level. All

the ADCs in the project area were consulted during public consultations, thereby ensuring that all
VDCs are aware of the project and information is shared to all.

4.3.5 Education and Literacy Levels

Thesurvey results showed that 187 oé thousehold members reported that they were still in
primary school. Of the adults, 115 reported that they did not finish primary school whereas 44
reported that they did not finish secondary school. Only 10 of the individuals were reported to have
attainel higher education level (Figure28). In terms of literacy, 106 individuals were reported

not able to read. This included children under the age of 11 and very old persons. This represented
76% literacy rate.

Highest Education Attained

n primary Schoo Did not finish Finished Primary Im Secondary Did not finish Fnsh*l Higher Educational
primary Schoo School School Secondary Schoal Secondary Schoo Level

Figure 4-25: Education level in the Rumphi Water Supply and Sanitation Services
Improvement Project area

4.3.6 Access to Health

There are several points to access health services for the people in the project area. The main health
service access pointtise district hospital at Rumphi town and Ekwendeni Hospital close to Mzuzu

city. The other health facilities are Health Centres whose services are limited. The respondents
reported that they get most of their health services from the health centre (8899t Bospital
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(10%) and health facilities (10%). 83% of the respondents reported that they do get the medicines
that they are prescribed. In terms of disease burden, the respondents reported the most common
diseases suffered by household members, witlgle (48%) and Malaria (33%) amongst the most
prevalent (Figure 24).

Most common diseases (%)

M Asthma

M Hypertension

M cough
Diarhoea

M Flu

W Malaria

W stomach pains

Figure 4-26: Common ailments in the Rumphi Water Supply and Sanitation Services
Improvement Project area

The respondents were alasked about their knowledge of HIV and AIDS. In terms of general
information about HIV and AIDS, 142 reported that they know that it kills whereas 199 reported
that they know the manner in which it is contracted (Tabje 1

Table15: HIV and AIDS awareness in sampled sites of the Rumphi Water Supply and
Sanitation Services Improvement Project area.

HIV and AIDS Information Number of People Aware of It
It kills 142
Incurable 79

The manner in which it is contracted 199
Treatment or management of the condit| 55
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When asked on specifics of how HIV and AIDS is contracted, 92% of the respondents reported
that it is contracted through irresponsible sexual behaviour and 30% said it is contracted through
sharing ofsharp instruments. Only 1% did not know (Figuf23}. This information is useful in
designing the training content for sexual and reproductive health that will be delivered to the
stakeholders in order to mitigate against HIV and /AIDS during projeceimghtation.

Common causes of HIV/AIDS (%)

rresponsinhe sex Sharing of sharp

nEtrumemts such as

Dan't know

i
I .
a 2h0:0d transfusion Mcther o cheld
5 Tramsius®on

Figure 4-27. Common causes of HIV and AIDS as reported by people of the Rumphi Water
Supply and Sanitation Services Improvement Project area

4.3.7 Household Water and Sanitation Access

The study alssought to understand the current household water and sanitation situation. Almost
all respondents reported using water for domestic uses and drinking (99%). Some reported using
it for irrigation (9.4%) and others for livestock (18.5%) as per figu26 Below.
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a9 38

Proportion of respondents (%)

MNature of water nse

Figure 4-28 Common uses of water as reported by people of the Rumphi Water Supply and
Sanitation Services Improvement Project area.

On sources of water, 77% of the respondents indicated thatitheywater from a communal
borehole whereas 16% reported that they draw water from goverpnoetded communal water

points (Figure £7 and 428). Governmenprovided communal water points were mainly reported

in Rumphi where there has been a schemprforision of water through gravitied piped water.

During discussions with the communities, there were complaints regarding this system, which is
currently being managed by the Water Users Association (WUA). The system is reportedly not
working to the adantage of the communities because its water tanks were not constructed with
strong materials and they have since started crumbling. In addition, the intakes were located at
lower altitudes hence not taking in enough water to supply them.
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Figure 4-29: Common sources of water for the people of the Rumphi Water Supply and
Sanitation Services Improvement Project area.

7. 3.
—U el

Woman drawing water from a borehole Queing is commonplace at a borechole

Figure 4-30. Common sources of water for thpeople of the Project area, the case of communal
boreholes
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When asked about distances that they triamvatcess water, the maximum time taken was reported
to be one hour (60 minutes) as shown in figu&94below.

b [ 1L g 1T Mamirmiurm

Time taken to travel to
waler source (minutes)

Project site
Figure 4-31: Time taken to travel (walk) to water source for the people of the project area

4.3.8 Treatment of water before use

Since the water sources provide untreated water which is not safe for drinking, the study also
sought to understal if they treat the water before drinking and how they treat it. About 98% of
the respondents indicated that they treat the water prior to drinking (Fie@0e #he most
common method of treatment was letting it stand to settle (49%) followed by addorghe

(47%). Only 2% reported that they boil the water prior to drinking (Figt88) 4
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Treat Water Before Drinking (%)

B No
HYes

Most Used Method of Treating Water
Before Drinking (%)

M Do not treat water

M Boiling

M Adding chlorne

¥ Letting 1t stand and settle

 a9% |

Figure 4-32 Treatment of water before use (top) and common methods of treating water before
use (bottom) in the Bmphi Water Supply and Sanitation Services Improvement Project area

4.3.9 Sanitation Facilities

On sanitation facilities, 97% of the respondents reported that they have sanitation facilities. About
83% of respondents also reported that they do daaration facilities with other households.
Therefore, the number of households sharing a sanitation facility are very high.
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M No
M Yes

M No
M vyes

Figure 4-33: Sanitation in the Rumphi Water Supply and Sanitation Services loygEment
Project area. The proportion of people with sanitation facilities (Left) and proportion of
households that share a sanitation facility (Right

The most common sanitation facility is the pit latrine reported by 96.5% of the respoftigsits.

toilets were reported for 3.5 % of the households. Pit latrines are constructed using various
materials as shown in figure3R below. It is rare to find a hand washing facility outside a pit
latrine as depicted below. The pit latrines are located outside thre hoase. In one of the
meetings, the members encouraged each other to make plans to include toilet facilities within the
main house in preparation for the upcoming project.
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Figure 4-34: Nature of pit latrines in the Rumphi Water Supply and Sanitation Services
Improvement Project area: one type made with grass material and no hand washing facility
(Left) and another type constructed with brinks having arfthwashing facility outside (Right)

4.3.10 Cooking and Lighting Energy Sources

According to the respondents, 89.9% use firewood for cooking, whereas 8.7% use charcoal for
cooking. Only 1% reported that they use electricity for cooking. Combining charcoal awabiire
for cooking shows that there is a high burden on the trees in the area.

ENERGY USED FOR COOKING (%)
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Figure 4-35: Type of energy used for cooking
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In terms of source of energy for cooking (see FiguBd #elow), a majority of th respondents

(28%) indicated that they buy from market vendors, 6% from their gardens/farms and 5% from the
homestead and surrounding areas. Only 1% reported that they collect the firewood from the forest
themselves. This shows that there is a lot oiMoed and charcoal trading in the area.

SOURCE OF ENERGY FOR COOKING (%)
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Figure 4-36: Sources of energy for cooking

The survey also sought to understand the types of energy used for lighting and their sources. 49%
of the respondents inthted that they use flashlights powered by batteries, while 27% use ESCOM
electricity, followed by 20% who reported that they use solar panels. 3% of them reported that
they use candles whereas 1% reported that they use the same charcoal they usedoactodir

source of energy for lighting.
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Type of Energy for Lighting (%)

m Solar panel
m ESCOM Electricity
m Charcoal

Flashlight/Batteries

m Candles

Figure 4-37: Type of energy for lighting

In terms of source and acquisition of energy for lighting, 72% of the respondents reported that they
buy from the marketawhereas 27% buy from ESCOM. Only 1% reported that they buy from NGOs
such as Catholic Development Commission (CADECOM).

Source of Energy for Lighting (%)

m Buying from market vendors
m Buying from ESCOM
m Buying from NGO

Figure 4-38: Source of energy for lighting
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4.3.11 Land Tenure

A large proportion of theespondents reported having at least one piece of land (44%) seconded
by those with 2 pieces of land (32%). A further 16% reported that they had access to 3 pieces of
land. Only 3 % of the respondents reported that they did not have access to land@)Table 1

Table16: Land Ownership in the Rumphi Water Supply and Sanitation Services Improvement
Project area.

Number of Pieces of Land Owned % of respondents

0 3

44

32

4

1
2
3 16
4
5

1

In terms of tenure, 70% reported thatvids customary land whereas 17% reported that it was
individual titled land. Others reported that they were renting and paid in cash (9%), rented and
paid in kind (1%) and freehold (3%). The titled and freehold land was mostly reported in the
townshipsLand was reported to be used for farming all year round by only 12.2% compared to
those who farmed seasonally reported by 8711#8ad size/holdings ranged from 0.25 to 24 acres,
with the majority (93.9%) holding between 0.25 and 3 acres (Fig8®@. 4
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Figure 4-39: Land holding sizes (Acres) per household in the Rumphi Water Supply and
Sanitation Services Improvement Project area

4.3.12 Sources of Income and Livelihoods

According to the survey results, a large m@mof the individuals in the sample (207) are still
going to school, which also speaks to the young population as alluded to above. Therefore, farming
is the main source of income for those who are not going to school, seconded by doing piece
work/laboures. This is the pool of human resources that the project may have to employ because
as shown below, the skills levels for any other kind of employment are very low in the community.
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Number of respondents

Tyvpe of economic activity

Figure 4-40: Main typesof economic activities in the Rumphi Water Supply and Sanitation
Services Improvement Project area

4.3.13 Employment and Labour Market

A number of skills were presented to the respondents to indicate who in their household has any
of those skills. The majorityfandividuals, about 91% (n =456), were reported to hold none of the
skills as per figure 89 below. About 2% (9) of the individuals reported having carpentry skills
whereas 1.8% (8) were reported to be computer literate. Seven of them (1.5%) repottexy tha
have driving skills while 6 (1.3%) reported that they have building skills. In general, the labour
pool for unskilled labour is large hence there will be need to manage the employment opportunities
that the project can avail. Systems and structueesd to be put in place by the contractor to ensure
that there are no challenges with employment offers.
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Number of respondents

MNature of emplovability skill

Figure 4-41: Main types of employability skills in the Rumphi Water Supply and Sanitation
Services improvement Project area

4.3.14 Grievances and Redress Mechanisms (GRM)

During the study, it was established that the Grievance and Redress Mechanism (GRM) is located
at the Area Development Committee (ADC) level. Only one ADC, at Chinyolo, had a fully existent
ard functional GRM. It was observed that this was because the ADC covers areas along the M1
road that have recently experienced asset valuation and compensation by the Roads
Authority/Roads Fund who are working on the maintenance of this road. After asseasiche
valuation of the assets, it was reported, there were some grievances in terms of amounts of
compensation to some of the schools in the area. Although the GRM Committee had advised the
PAPs not to receive the cheques if there were any complaintsptigainants went ahead to
encash the cheques. They did this for fear of losing the amounts that had already been given to
them. This was a demonstration that the GRM Committee is functional.

For those ADCs whose GRM Committees were-aristent and noffunctional, they were urged

to ensure that they form these committees prior to commencement of the project. Similarly, the
representatives of the District Council also indicated that they have a GRM Committee at the
Council level, which collaborates withdé ones at the ADC level in resolving disputes whenever
they arise.
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4.3.15 Corona Virus and Cholera Situation

Corona Virus (Covid19) situation in the country had generally improved since the first reports in
March of 2020. According to the Ministry of Healtiitt{s://covid19.health.gov.mwthe situation
as of 18 October 2022 was as follows:

Table17: Corona Virus Situation in Malawi and in Mzimba North and &&nphi as of mid
October 2022

Numbers recorded

Nature of Covid-19 Case National Mzimba North Rumphi

Total Confirmed Cases 88,061 5.134 1,023
Total Confirmed Deaths 2.682 128 46
Total Recovered 84,973 4,880 977
Lost during follow-up 232 0 ]
Aclive Cases 174 126 0

The Ministry of Health declared a cholera outbreak in Malawi 8mMarch 2022, following
laboratory confirmation of a case in the country. A second case was detected on 7 March. As of
26" April 2022, 78 cholera cases andifaleaths had been reported, of which 97% (76 cases) were
from Nsanje District. The Northern Region started reporting cases frhOtfber 2022.
Presently, twentyjive districts have reported cholera cases, including Rumphi (650 cases and 10
deaths) andizimba North (409 cases and 1 death), which were among some of the districts with
highest cholera incidence. The major factors that lead to cholera include poor food hygiene, lack
of access to safe water and low coverage and usage of latengsdcising open defecation).

4.3.16 Archaeologyand Cultural Heritage

Desk studies were conducteditientify any cultural heritage sitewithin the project arefrom
gazzeted sourse Local knowledge was also solicitated from traditional leaders and communities.
The exercise revealdtlat no existing information or repatre availableon archaeologicabr
cultureheritage in the project area

In addition, a field survey was condad by walking over proposed sites for major facilities
looking for visible cultural heritage signs such as surface materials (i.e., pottery pieces, stone tools,
etc.) and any structural remains (i.e., historic buildings, evidence of historic settletmgnt,he

sites were also examined for signs of graves, headstones, or unusual formations. The survey found
that there are no archaeological or cultural artefacts at any of the sites.
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However, a chance find procedure has been developed to provide guidease of discovery of
archaeological or cultural resources during implementation of the project.

4.4 SANITATION

4.4.1 Methodology

In this study the focus of sanitation was on environmental sanitation which includes human excreta
control, managing solid waste anéstewater, and pest and vector control (Onyango & Uwase,
2017).Data was mainly collected through documentation review, field observations and interviews
with key informants and community members. The institutions that were visited included Rumphi
District Hospital, Rumphi Boma Market, Bolero Market, Rumphi Secondary School and Phwezi
Trading Centre All the sites where the water supply, liquid and solid waste management
infrastructures are proposed to be constructed were also visited. The study soungletrstand

the existing knowledge, attitudes and practices on environmental sanitation in the project area.
Field observations were used during field data collection to document the existing practices on
sanitation and solid waste management in the proguegect area. This was used to inform and
validate/triangulate issues that come from community and key informantiews,and review

of documents

4.4.2 Findings
4.4.2.1WastewaterManagement

Rumphi District and the surrounding areas have no sewerage networktewatas treatment
facility. The districtwastewaters, therefore, managed ite using pit latrines and septic tanks
(NRWB, 2022). Out of the total of 48,624 households in the district, 78% use traditional pit
latrines. About 11% of the households userioved latrines in the form of flush toilets, VIP
latrines and traditional pit latrines with slabs. The remaining 11% of households practice open
defecation (NRWB, 2022). The commercial and public institutions in the district mostly use on
site flush toiets connected to septic tanks to manage their wastewater. For the market centres, the
main markets at Rumphi Boma and Bolero, have flush toilets with running water. However, at
Rumphi Boma Market the flushing mechanisms were-faogtional and there was noand
washing facility. Other market centres such as Katowo, Mhuju, Phwezi and Mphompha have
unimproved traditional latrines.

The district has 25 health facilities and @flthemhave flush toilets with running water and pit

latrines (NRWB, 2022). Forchool sanitation, the district has inadequate sanitation facilities in
schools. The primary school |l earner to toilet
and 1:82 respectively against the 1:60 ratio recommended by the Ministry aftiBduScience
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and Technology. The School Health and Nutrition Manual recommends one toilet per 25 girls and
one toilet plus one urinal per 50 boys (Save the Children, n.d.)

The district. however. faces challenges in terms of emptying, transportatidispasal/reuse of

faecal sludge from the onsite sanitation systems in public and commercial institutions due to
absence ofvastewatercollection and treatment facilities. The district mainly relies on public
Service providers (Malawi Defence Force) angigde companies based in Mzuzu city to carry out
desludging of septic tanks and toilets. However, the faecal sludge in most cases is not delivered to
the treatment plant in Mzuzu City because of the distance (about 67 km) from Rumphi District
which makestivery costly. The faecal sludge is, therefore, illegally emptied in forests, causing all
forms of pollution that threaten public health and the environment (NRWB, 2022).

4.4.2.2Solid Waste Management

Currently, solid waste is generated from various domestic, commercial and institutional premises.
The composition of the solid waste includes both biodegradable anbiouwegradable waste.
Table 18 shows the major categories for the waste generatBdinmphi. The highest proportion
of solid waste generated is food and organic waste followed by plastic waste; garden; ash and dust
waste; and finally metal waste. The waste generation trends were found to be similar for domestic,
institution and public estalsihments.

Table18 Major waste categories

Proportion (%)
Solid Waste Type Domestic Solid Institution & Public
Waste Places Solid Waste

1 Food and organic waste 27.5 28.72
2 Plastic waste 21.6 28.72
3 Garden waste 20.4 18.09
4 Metal waste 12.0 8.51
5 Ash and dust 18.6 15.96

TOTAL 100.0 100.00

Source: NRWB, 2022

The Rumphi District Councils mandated to manage the solid waste generated within Rumphi
Town and the surrounding areas. However, due to challenges of inadequate resources, the Council
has not been equipped sufficiently to undertake the mandate as required. The Council for instance
has limited personnel and does not have the necessary equipment such as a waste collection
vehicle. For example, despite high levels of waste generated at roankess it is only Rumphi

boma Market which has some form of facilities for waste storage dledtcan for disposal.The
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markethas a refuse bank constructed with burnt bricks situated inside the market. There are also
some bins available in the market (Figdré0).

o113 l _.\m e brahladbul il o AN

Figure 4-42: Bins at Rumphi Bana Market

The waste from the bank and bins in the market is collected by the District Council and disposed
of at a dumpsite site close to South Rukuru River behind Meru Filling Station on the western side

of Rumphi Boma. The dumpsite is less than 500 radtoen residential area and close to the river
posing risk of contamination.
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Figure 4-43: Dumpsite behind Meru Filling Station

According to the Integrated Household Survey 20090, the majority67.9 %) of the households

in Rumphi District use rubbish pits for solid waste disposal. About 11.1% use rubbish bins, 1.3%
burn their waste and 0.2% dispose at public rubbish heaps (Rumphi WASH DSIP,2021).
Generally, the study established that poor digpoksolid waste is a general problem within the
communities and the markets that were visited. There is an accumulation of unsightly uncollected
waste within the town and surrounding areas especially around the market areas, bus depot and
various residetial areas. Currently, the solid waste generated from various domestic, commercial
and institutional premises is disposed of by open dumping within the town, near Nyika Progressive
secondary. Alternatively, the wastes are buried in small pits or burndée imicinity of the
premises. This is attributed to erratic and unreliable solid waste management operations. These
dump sites are uncontrolled, unsightly and pose risks to public health and hygiene due to pollution/
foul odour, attraction to infestatidoy vermin and growth of unwanted dise@seising insects.

For instance, it was observed that residents surrounding Rumphi Secondary School were disposing
of diapers openly in rubbish pits and along water drains as shown in Fig@re 4
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Figure 4-44: Diapers disposed of openly

Waste mixed with disposable diapers poses a high public health risk as it contains pathogens from
human faces which may lead to the spread of diarrheal disease such as choledidPeaste
management disposal was also established at other market centres in the district as depicted in
Figure4-43. Poor waste disposal often leads to odour, loss of aesthetic, blocking of the drainage
system, and spreading of airborne and waterbdssases.

Figure 4-45: Poor waste disposal at (a) Bolero Market and (b) Lungazi River at Phwezi
Trading Centre
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The District Hospital has an incinerator and a placenta disposal pit where thegemstated

within the hospital are appropriately processed and disposed of. However, the hospital experiences
challenges disposing of the ash from the incinerators since the district has no proper landfill.
Similarly, other public and private institutiongerating in the area experience challenges
disposing of their wastes due to lack of proper collection and disposal facilities. This forces some
waste generators to resort to backyard waste burning which releases a lot of smoke in the
atmosphere causing gollution.

4.5 BIOLOGICAL CONDITIONS

Assessment of existing biological conditions in the proposed project area, an important part of the
ESIA process, was based on both direct and indirect observation methods and focused on plants,
mammals, birds, reptilespgohibians, fish and maciiavertebrates of the project area. The project

area is characterised by different habitats; most of the sites are in cultivated land and degraded
miombo woodland. The other habitats are mixed woodland, Wetlands and thicketktopshil
(Figure4-44).
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Figure 4-46. Habitats of the Rumphi Water Supply and Sanitation Services

Findings from the assessments of biological conditions in these habitats are detailed in the sub
sections below. The detailed methodology adopted for studieisting biological conditions
are contained in AppendMll .

45.1 Flora Assessment

Species Diversy
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The total number of plant species varies from site to site main due to land use type. The highest
number of species (91) was recorded along the route of the pipeline from the water intake (Table
19). The complete listing of the relevant species is ptegan AppendixV/Il.

Table19: Number of plant species per site as recorded in the Rumphi Water Supply and
Sanitation Services Improvement Project area.

Ser. | Site Total no. of plant | Habitat description
No. | Name species
Mixed woodland along Rumph
1 Rumphi River Intake 40 River
2 Bwengu offices 64 Cultivated land
3 Thumbi Booster 63 Cultivated land
4 Mzokoto stop over 35 Cultivated land
Phwezi Offices & Cultivated land
5 Housing 51
Degraded miombo woodland ¢
6 Thumbi tank site 30 hilltop
Degraded miombo woodland at t
7 Our Future Boma 27 hill stops
8 Bolero tank site 42 Thicket on top of the hill
9 Luviri tank site 27 Miombo woodland on top of the hi
10 Luviri booster 30 Cultivated land
Mwazisi booster & Cultivated land
11 Housing 45
12 Mwazisi tank site 30 Miombo woodland on top of the hi
Mwazisi Housing & Cultivated land
13 offices 28
14 Kacheche tank 25 Uphill
15 Kacheche booster 55 Cultivated land
16 Bolero offices 39 Bolero offices
17 Bolero Booster 33 Along Nyikai Rumphi road
18 Enukweni Offices 44 Cultivated land
Mixed woodland along Rumpl
19 Pipeline from intake 91 River
20 | Treatment & Tank site 34 Miombo woodland along hill slope
21 Sewage Site 1 50 Cultivated land
22 Sewage Site 2 42 Wetland or dambo
23 Bolero waste disposal 52 Mixed woodland
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Plant habits and plant uses

The main different plant forms or habits in the project area include trees, herbs and grasses. Trees
are the most abundant, followed by herbs and grasses. The rest of the other plant habits are in small
numbers, likely a reflection of the land use types lanman activities of the areéfFigure4-45).

Most of the plants found in the project area are used for medicine, environmental management and

firewood (Figure4-46).
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Figure 4-47: Plant habits of theRumphi Water Supply and Sanitation Services Improvement
Project area
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Plant usage in the project area
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Figure 4-48: Uses of plants in the Rumphi Water Supply and Sanitation Services
Improvement Project area

Site-specific Flora

Rumphi River water intake

This site, a mixed woodland (Figure47), has a species richness of 40. Apart frAfmelia
guanzensisywhich is an endangered species, 18 of the recorded plant species are vulnerable and
hence require special protection. It was noted thaMBRilready has designated for reforestation
areas within the intake area up to its treatment plénivas also noted that most species are
classified as data deficient under thdernational Union for the Conservation of Nature
(IUCN)(AppendixVIIl). A data deficient species is one which has been categorized by the [UCN
as lacking sufficient information for proper assessment of its conservation status to b&heade.
high plant species diversity of this site makes it of high value and any projedlyadstexpected

have a moderate impact.
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Figure 4-49: Rumphi River water intake site of the Rumphi Water Supply and Sanitation
Services Improvement Project area

Rumphi treatment tank site

This site is charderized by degraded miombo woodlands on the hill slopes (FHgd&e A total

of 34 plant species were recorded. Similar to the intake, most plant species are data deficient while
a few are vulnerable under the IUCN. The endangered species recordecit¢ thiereSterculia

qguinquelobaandAfzelia quanzensis.

98



ESIA Report for Proposed Rumphi Water Supply and Sanitation Services Improvement Project

Figure 4-50: Some flora around the Rumphi treatment tank site of the Rumphi Water Supply
and Sanitation Services Improvement Project area

Bolero site

The four activities proposed for the Bolero site fall in different habitat types (Figd®e The

Booster and office buildings are located in cultivated land with 30 and 39 plant species,
respectively. Although the tank site and waste didpmsahave higher species numbers (42 and

52 respectively) than the booster and office sites, these sites are already highly degraded as a result
of burning and firewood collection. Most of the plants are regenerants that are subject to continued
degradabn. The project may in the long term have a positive impact by keeping out the current
degrading activities of burning and firewood collection, allowing these regenerants to grow into
trees in the spaces where construction will not have taken placease in trees numbers may

attract other species like birds and insects into the area.
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Figure 4-51: Some flora around Bolero in the Rumphi Water Supply and Sanitation Services
Improvement Project area

Luviri site
The booster site at Luviri has 30 plant species in cultivated land while the tank site located in the

miombo woodland on a hill top has about 27 plant species (FHgb®® The major impact of the
project will be on the grass vegetation whighlised as thatch by the local people.

Figure 4-52: (a)Flora around Luviri tank site (b) flora around Luviri booster station
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