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EXECUTIVE SUMMARY  
Introduction  

 

This is an Environmental and Social Impact Assessment (ESIA) study report for proposed Rumphi 

Water Supply and Sanitation Services Improvement Project (RWSSIP) to be implemented by 

Northern Region Water Board (NRWB) in Rumphi District and parts of Mzimba North District. 

The ESIA has been undertaken in accordance with Malawian Legislation and the African 

Development Bank (AfDB) Operational Safeguards.  

 

The project seeks to contribute to the socio-economic growth of Rumphi Town and surrounding 

areas by improving the health and livelihoods of the residents through access to potable and 

sustainable water supply and improved sanitation services. This will be achieved by upgrading and 

expanding existing Rumphi water supply scheme to unserved areas and improving sanitation 

services. The project, upon completion, is expected to serve population of 158,085 by year 2040 

and is projected to cost USD 29.8 million (MK 30.9 billion, USD 1 = MK 1,036.25). 

 

Project Location 

The proposed project sites are located in Rumphi District 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, Nkhamanga 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 project has been designed to provide potable water and improved sanitation services 

for an estimated population of 158,085 by the year 2040. The source for the water supply system 

will be the South Rumphi river where a concrete intake weir will be constructed. The capacity of 

the existing water treatment plant at Rumphi Boma will be upgraded from 1,500 m3/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 Thumbi. The project will also involve rehabilitating, 

upgrading, and extension of water supply to Kamphenda, Bula, Enukweni and Phwezi by installing 

323 km of pipelines with diameters ranging from 90 mm to 500 mm. In addition, concrete 

reservoirs with a total capacity of 7,350 m3 will be constructed at Rumphi Water Treatment Plant, 

Jaghala Hill, Bolero, Luviri, Mwazisi, Kacheche and Thumbi.  

 

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 networks at Rumphi Boma, wastewater treatment plant with 
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a capacity of 148 m3/day at Rumphi Boma, solid waste landfill for solid waste management with 

a capacity of 52,798 m3 at 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, several alternatives such as the source of water, water 

supply and sewer pipeline routes, location of wastewater and solid waste treatment facilities and 

materials to be used were analysed. 

 

The raw water sources were analysed based on the amount of available water for abstraction and 

supply to the project area, water quality and operational costs which are critical in ensuring 

provision of sustainable and safe water supply.  

 

Water supply and sewer pipelines routes were analysed to ensure that the selected routes did not 

result in involuntary resettlement of Project Affected Persons (PAPs). The routes were also 

selected to minimise total length of pipelines installed whilst not compromising coverage. This 

was done to optimise investment costs. 

 

The proposed location of facilities such as wastewater and solid waste treatment facilities were 

analysed based on suitability criteria, risk of pollution and/or contamination, existing land use and 

settlements 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 have been selected to promote 

sustainability of the treatment facilities. 

 

The materials to be used on the project have been recommended based on the lifespan, ease of 

acquisition, ease of installation and maintenance, performance, interaction with the environment, 

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 potable water and improved sanitation thereby 

fulfilling the countryôs goals as outlined in the Malawi 2063, and Malawi 2063 first 10-year 
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Implementation Plan (MIP-1).  Furthermore, provision of potable water and improved sanitation 

facilities will contribute to reduction of common waterborne diseases and improve standard of 

living in the area. This will reduce expenditure on health-related costs which could be utilized in 

other economic activities.  

 

Objective of the ESIA Study 

As a requirement by Malawi Government by Environment Management Act No. 19 of 2017, 

before embarking on  a project of this nature, the following tasks need to be fulfilled:  

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

¶ To propose mitigation measures to minimise the negative impacts and enhance the positive 

impacts by preparing Environmental and Social Management Plans (ESMPs). 

¶ 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 Impact Assessment (EIA) 

guidelines of 1997 and AfDB Operational Safeguards. The study involved desk studies, 

reconnaissance surveys, public consultations and field investigations to determine the existing 

conditions in the project area. The data was then processed and used to identify the positive and 

negative impacts of the project on the environmental and social aspects within the project areas. 

The study also identified appropriate mitigation measures for the predicted impacts and 

preparation of management and monitoring plans for addressing the environmental and social 

impacts. 

Policy, legal and Implementing framework 

The implementation of the project will be guided by several national policies, laws, regulations, 

guidelines and standards as presented below.  

¶ 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 and water pollution 

management; and prudent water resource management. 

¶ Policy Framework: The National Fisheries and Aquaculture policy (2016), The National 

Environmental Policy (2004), The Malawi National Water Policy (Malawi Government, 

2005), The National Environmental Action Plan (NEAP, 2002) and the Malawi 

Government Environmental Impact Assessment Guidelines (1997) form the basic 

framework within which the ESIA was conducted. 
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¶ Legal Framework: The Constitution of the Republic of Malawi is supreme over any legal 

policy or Act in Malawi. The project will comply with Section 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 people of Malawi, 

accord full recognition to the rights of future generations; and to conserve and enhance the 

biological diversity of Malawi.  

The project will also comply with the Environment Management Act (EMA, 2017) which is an 

overarching legislation for environmental management in Malawi. It accords specific 

responsibilities to various sectoral authorities on matters pertaining to environmental planning and 

management. The provisions of the Land Act (2016) which was enacted to provide for land 

administration and management will be adhered to. The project will also comply with the Land 

Acquisition Act (2017) which must be followed by developers when acquiring 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, the project will also comply with the provisions of Water Resources Act 

(2013), Water Works Act (1995), Local Government Act (1998), Occupational Safety Health and 

Welfare Act (1997), Forestry Act (Amendment) (2019), National Parks and Wildlife (Amendment) 

Act (2017), Physical Planning Act (2016), Employment Act (1999), Public Health Act 1948 

(Amended,1992), Monuments and Relics Act (1991), National Gender Equality Act (2013), Public 

Road Act (2015) and Public Health (Corona virus and Covid-19) Prevention, Containment and 

Management Rules of 2020 

The project will also be guided by the AfDBôs Integrated Safeguard Systems (ISS) 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), the Executing Agency of the Project, is a Malawi 

Government parastatal organization under the Ministry of Water and Sanitation (MoWS) which 

provides overall policy direction and oversight function. NRWB is responsible for provision of 

potable water supply and waterborne 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 schemes. To improve sanitation as a package that include Solid Waste Management in the 

project area, NRWB will implement the project in collaboration with Rumphi District Council 

(RDC) and Mômbelwa District Council (MDC) who are local area authorities mandated for solid 

waste management. 
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This project shall be implemented as a component under the Blantyre and Rumphi Water and 

Sanitation Services Improvement Project in which Blantyre Water Board (BWB) shall be 

implementation entity for Blantyre Water Supply and Sanitation 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. Quarterly physical meeting shall also be conducted, in addition to fortnight 

virtual meetings. The PMU will report to the CEOs of the two Water Boards. The 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 (PIUs) for implementing project 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 Manager (ICTM), 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 Manager. In 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 

¶ Loss of property such as buildings, crops, trees. 

 

Construction phase  

i. Positive Impacts 
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¶ Opportunities for employment. 

¶ Increased opportunities for business. 

 

ii.  Negative Impacts 

¶ Loss of vegetation and fauna. 

¶ Accident and injuries. 

¶ Pollution of surface water and groundwater. 

¶ 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). 

  

Operation Phase  

i. Positive Impacts 

¶ Improved access to water supply services. 

¶ Improved sanitation services.  

 

ii.  Negative Impacts 

¶ Pollution of surface and groundwater. 

¶ Increase pests and vector infestation. 

 

Decommissioning Phase  

i. Positive Impacts 

¶ Reduced leachate release into environment. 

¶ Reduced accidents after closing burrow pits. 

¶ Improved scenery and landscape.  

ii.  Negative Impacts 

¶ Leachate emission and groundwater contamination. 

¶ Pollution due to improper disposal of solar accessories batteries. 

¶ Open borrow pit and quarry mining sites. 

Consultations 

 

Extensive consultations were undertaken from 20th September - 2nd October, 2022. The 

consultations targeted Ministries of Lands and Labour, National Water Resources Authority 

(NWRA), Electricity Supply Corporation of Malawi (ESCOM) and Malawi Environment 

Protection Authority (MEPA), Rumphi and Mômbelwa District Councils, Local Leaders, Village 
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Development Committees (VDC), Area Development Committee (ADC), Communities, Civil 

Society Organisations (CSOs) and Non-Governmental Organisations (NGOs).  

 

Through these consultations, all relevant stakeholders were engaged, and 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 are presented below: 

¶ Procedures for Compensation for crops and other assets: All assets to be affected will 

be compensated according to the laws of Malawi and AfDB Operational Safeguards. 

¶ Procedures for Land acquisition and Resettlement: Acquisition of land will be 

according to laws of Malawi. The project will not trigger physical displacement of people.. 

¶ Increased Gender based violence and SEAH: Sensitisation of communities and project 

workers on prevention of GBV/SEAH. Grievance redress mechanisms for reporting and 

resolving grievances will be developed and implemented. 

¶ Grievance Redress Mechanism: The grievance redress mechanism will be implemented 

through Grievance Redress Committees. Where there are existing GRM committees they 

will be strengthened through training. For areas where there are no established committees, 

these will be established and trained. 

¶ Negative impacts because of project activities: The project will prepare an 

Environmental and Social Impact Management Plan (ESMP) to mitigate the negative 

impacts. 

¶ Buffer zone establishment for Landfill: NRWB and Rumphi District council would 

consider the establishment of the buffer zone. 

¶ Foul odour from wastewater treatment plant: NRWB to ensure efficient operation of 

the facility which would reduce foul 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 measures 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 measures for positive and negative impacts above are 

provided below: 

 

Planning phase 
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i. Mitigation Measure 

¶ NRWB to work with the District Councils and Traditional Authorities in 

acquisition of assets. Loss of land: Provide appropriate compensation according 

to the laws of Malawi and AfDB operational safeguards. 

 

Construction phase  

i. Enhancement Measures 

¶ Ensure women and other vulnerable groups are employment. 

¶ Ensure that women and youth have opportunities for business such as supplier of 

construction of materials 

 

ii.  Mitigation Measures 

¶ Confine land clearing to just designated working sites. 

¶ Sensitise communities, barricading construction sites, provide PPEs, erect 

appropriate signages.  

¶ Use of sediments filter pads to clear run-off before it reaches water course. 

¶ Employ dust suppression measures, provide speed limit controls for construction 

vehicles 

¶ Schedule activities with high noise and vibrations to day time 

¶ Sensitize communities and workers 

¶ 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 

¶ Implement Government free water connection policy. 

¶ Promote sanitation as a business, Conduct regular inspections of sanitation 

facilities  

 

ii.  Mitigation Measures 

¶ Monitor quality of effluent discharges from plants. 

¶ Sensitise communities on proper waste management such as waste segregation, 

regular inspection of waste management facilities.  

 

Decommissioning Phase  

i. Enhancement Measures 

¶ Leachate monitoring. 

¶ Community sensitisation 
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¶ Replant with more vegetation.  

ii.  Mitigation Measures 

¶ Proper covering of landfill sites, and Installation of monitoring wells. 

¶ Follow guidelines for disposal and pollution control management plan for this 

project. 

¶ 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)  

1 

 

 

 

Loss of property such 

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, 759,100 

2 Pollution of surface 

and ground water 

¶ Use sediment filter bags  

¶ Fuel vehicles at impermeable 

containment structures that are 

not prone to surface runoff 

¶ Service construction 

equipment regularly  

¶ Minimize construction works 

during heavy rains to minimize 

issues of siltation 

Contractor District 

Environmental 

Office, 

District Water 

Office 

Throughout 

construction 

phase 

Level of 

pollutants 

according 

standards 

20,000,000 

3 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 

when working at heights 

¶ Ensure that first aid services 

are put in place to ensure quick 

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/ 

Oversight 

Period KPI  Estimated cost 

(MK)  

¶ Introduce humps on the roads 

to help reduce the speed of the 

vehicles 

4 Increased incidence of 

teenage pregnancies  

¶ Supply of condoms at the 

construction site 

¶ Development of a Code of 

Conduct / rules for worker-

community interaction and on-

site behaviour 

NRWB Director 

Gender and 

Social Service, 

and District 

Gender and 

Social Office 

Throughout No of teenage 

Pregnancies 

 

 

 

1,000,000 

5 Sexual Exploitation, 

Abuse and Harassment  

¶ Include GBV/SEAH 

requirements in the bid 

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 to 

neighbouring communities 

regarding SEAH and reporting 

mechanism 

¶ Including receiving and 

handling channel of SEAH 

allegations within the GRM 

NRWB and 

Contractor 

Gender and 

Social Welfare 

office, and 

Police Victim 

Support 

Throughout No of 

cases/Complaints  

5,000,000 
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CODE 

 

Impact Proposed mitigation measures Responsibility Monitoring/ 

Oversight 

Period KPI  Estimated cost 

(MK)  

and training responsible GRC 

members on handling the of 

allegations 

14 Increase in incidence 

of dust emission 

ǒ Employ dust suppression 

measures like application of 

water  

ǒ Reduce speed by construction 

vehicles 

Contractor District 

Environmental 

Office 

During 

construction 

Concentration of 

dust in the air 

10,000,000 

17 Noise and vibration 

around construction 

sites 

ǒ Servicing of vehicles and 

plants 

ǒ Provide earplugs to workers 

ǒ Sensitizing communities 

Contractor District 

Environmental 

Office 

During 

construction 

Level of Noise 

emission 

5,000,000 

19 Leachate emission and 

groundwater 

contamination 

 

ǒ Proper coverage of landfill 

sites 

ǒ Provision of drainage 

ǒ Installation of monitoring 

wells 

NRWB and 

District Council 

District 

Environmental 

Office, and 

District water 

office 

Throughout 

the 

decommission 

period 

Concentration 

pollutants 

5,000,000 

25 Increased pest and 

vector infestations in 

the district 

ǒ Community sensitization  

ǒ Provide solid waste 

management facilities to avoid 

formation of waste dumpsites  

NRWB and 

District Council 

Director 

Health and 

Social Service 

Throughout No of pest related 

outbreaks 

10,000,000 

33 pollution due to 

improper disposal of 

solar batteries 

Follow guidelines for disposal and 

pollution control management plan 

for this project 

NRWB District 

Environmental 

Office 

Throughout 

the 

decommission 

period 

No of case of 

improper battery 

disposal 

3,000,000 
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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 collected 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 of cases/complaints on SEAH 

 

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 the project, 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 frameworks 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 of the 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 Environmental 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, ensuring 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. 
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The AfDB shall provide oversight to the implementing entity, NRWB, to ensure compliance with 

ESMP and Bankôs E & S safeguards standards during implementation of the project.  

 

ESMP Implementation Budget 

 

The total cost of implementing the ESMP including compensations for all project affected persons 

in the RAP is USD 1.3 million (MK 1.3 billion, USD 1 = MK 1,036.25). 

 

Conclusions and Recommendations 

 

The ESIA study extensively analysed potential positive and negative 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 terms of sanitation, improved 

sanitation will help reduce sanitation related diseases through proper solid waste management and 

wastewater treatment. However, 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 social-cultural impacts are minimized. In addition, locals should be considered 

for unskilled labour during construction, and adequate information 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 people of Rumphi and surrounding areas.   



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

xv 

 

Table of Contents 
EXECUTIVE SUMMARY  ......................................................................................................................................... I  
LIST OF TABLES  ................................................................................................................................................. XIX  
LIST OF FIGURES .............................................................................................................................................. XXII  
ACRONYMS AND ABBREVIATIONS  ........................................................................................................ XXVIII  
1 INTRODUCTION  ................................................................................................................................ 1 

1.1 BACKGROUND .................................................................................................................................... 1 
1.2 EXISTING WATER INFRASTRUCTURE ........................................................................................... 1 

1.2.1 The Water Source ............................................................................................................................ 1 
1.2.2 Water Treatment .............................................................................................................................. 2 
1.2.3 Existing Storage .............................................................................................................................. 3 
1.2.4 The Distribution Pipeline Network .................................................................................................. 3 

1.3 LOCATION OF THE PROJECT AREA ................................................................................................ 4 
1.4 PROPOSED WATER SUPPLY AND SANITATION INFRASTRUCTURE ....................................... 5 
1.5 RATIONALE OF THE PROJECT ......................................................................................................... 7 
1.6 JUSTIFICATION OF THE PROJECT ................................................................................................... 8 

1.6.1 Technical Justification .................................................................................................................... 8 
1.6.2 Health Justification ......................................................................................................................... 9 
1.6.3 Economic Justification .................................................................................................................... 9 

1.7 RATIONALE OF THE ESIA STUDY ................................................................................................. 10 
1.8 POTENTIAL USERS OF ESIA REPORT ........................................................................................... 11 
1.9 METHODOLOGY ............................................................................................................................... 11 

1.9.1 Kick-Off Meeting ........................................................................................................................... 12 
1.9.2 Desk Studies .................................................................................................................................. 12 
1.9.3 Reconnaissance Survey ................................................................................................................. 12 
1.9.4 Field Surveys ................................................................................................................................. 14 
1.9.5 Public Consultation ....................................................................................................................... 15 

1.10 STRUCTURE OF THE REPORT ........................................................................................................ 15 
2 PROJECT DESCRIPTION ............................................................................................................... 17 

2.1 PROJECT OVERVIEW .............................................................................................................................. 17 
2.2 PROJECT PHASES ................................................................................................................................... 17 

2.2.1 Planning and Design Phase .......................................................................................................... 17 
2.2.2 Construction Phase ....................................................................................................................... 18 
2.2.3 Operation and Maintenance Phase ............................................................................................... 23 
2.2.4 Decommissioning phase ................................................................................................................ 23 

2.3 CONSTRUCTION EQUIPMENT ................................................................................................................. 24 
2.4 CONSTRUCTION MATERIALS ................................................................................................................. 24 
2.5 CONSTRUCTION WASTES ...................................................................................................................... 25 
2.6 PROJECT COST ...................................................................................................................................... 25 

3 ALTERNATIVE ANALYSIS  ............................................................................................................ 27 
3.1 NO PROJECT OPTION ....................................................................................................................... 27 
3.2 THE PROJECT OPTION ..................................................................................................................... 27 

3.2.1 Technical Alternatives ................................................................................................................... 28 
3.2.2 Wastewater Management Alternatives .......................................................................................... 38 
3.2.3 Alternative Siting for Solid Waste Disposal Facility (Landfill) ..................................................... 40 
3.2.4 Solid Waste Management Alternatives .......................................................................................... 42 
3.2.5 Water Supply and Sewer Pipelines Material ................................................................................. 44 
3.2.6 Construction materials .................................................................................................................. 46 

4 ENVIRONMENTAL AND SOCIAL SETTING  ............................................................................. 49 
4.1 INTRODUCTION ................................................................................................................................ 49 
4.2 PHYSICAL CONDITIONS ................................................................................................................. 49 

4.2.1 Methodology .................................................................................................................................. 49 
4.2.2 Findings ......................................................................................................................................... 51 

4.3 BASELINE SOCIO-ECONOMIC CONDITIONS .............................................................................. 66 



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

xvi 

 

4.3.1 Household Characteristics ............................................................................................................ 66 
4.3.2 Household Ethnicity and Language .............................................................................................. 67 
4.3.3 Gender and Societal Roles ............................................................................................................ 70 
4.3.4 Community Authority Structures ................................................................................................... 72 
4.3.5 Education and Literacy Levels ...................................................................................................... 73 
4.3.6 Access to Health ............................................................................................................................ 73 
4.3.7 Household Water and Sanitation Access ....................................................................................... 75 
4.3.8 Treatment of water before use ....................................................................................................... 78 
4.3.9 Sanitation Facilities ...................................................................................................................... 79 
4.3.10 Cooking and Lighting Energy Sources .......................................................................................... 81 
4.3.11 Land Tenure .................................................................................................................................. 84 
4.3.12 Sources of Income and Livelihoods ............................................................................................... 85 
4.3.13 Employment and Labour Market ................................................................................................... 86 
4.3.14 Grievances and Redress Mechanisms (GRM) ............................................................................... 87 
4.3.15 Corona Virus and Cholera Situation ............................................................................................. 88 
4.3.16 Archaeology and Cultural Heritage .............................................................................................. 88 

4.4 SANITATION ...................................................................................................................................... 89 
4.4.1 Methodology .................................................................................................................................. 89 
4.4.2 Findings ......................................................................................................................................... 89 

4.5 BIOLOGICAL CONDITIONS ............................................................................................................ 94 
4.5.1 Flora Assessment ........................................................................................................................... 94 
4.5.2 Terrestrial Fauna Assessment ..................................................................................................... 107 
4.5.3 Aquatic Fauna and Macroinvertebrates Assessment................................................................... 110 
4.5.4 Conclusion ................................................................................................................................... 118 

5 POLICY AND LEGAL FRAMEWORK  ....................................................................................... 119 
5.1 THE MALAWI VISION 2063 .................................................................................................................. 119 
5.2 POLICY FRAMEWORK ................................................................................................................... 119 

5.2.1 National Sanitation Policy (2008) ............................................................................................... 120 
5.2.2 The National Environmental Policy (NEP, 2004) ....................................................................... 120 
5.2.3 National Environmental Action Plan (2002) ............................................................................... 121 
5.2.4 The Malawi National Land Policy (2002) ................................................................................... 121 
5.2.5 The National Water Policy (2005) .............................................................................................. 122 
5.2.6 The National Gender Policy (2015) ............................................................................................ 123 
5.2.7 The Malawi National Climate Change Policy (2016) ................................................................. 123 
5.2.8 National Forestry policy (2016) .................................................................................................. 124 
5.2.9 National HIV and AIDS Policy (2012) ........................................................................................ 124 
5.2.10 National Parks and Wildlife Policy (2017) ................................................................................. 124 
5.2.11 National Energy Policy (2018) .................................................................................................... 125 
5.2.12 The National Water Policy (2005) .............................................................................................. 125 
5.2.13 Guidelines for Environmental Impact Assessment (1997) ........................................................... 126 
5.2.14 Environmental Impact Assessment Guidelines for Water Sector Projects (2006) ....................... 126 

5.3 LEGAL FRAMEWORK .................................................................................................................... 127 
5.3.1 The Constitution of the Republic of Malawi (1995) .................................................................... 127 
5.3.2 The Environment Management Act (EMA, 2017) ........................................................................ 127 
5.3.3 Land Act (2016) ........................................................................................................................... 128 
5.3.4 Land Acquisition Act (2017) ........................................................................................................ 128 
5.3.5 The Water Resources Act (2013) ................................................................................................. 129 
5.3.6 Water Works Act (1995) .............................................................................................................. 129 
5.3.7 Local Government Act (1998) ..................................................................................................... 130 
5.3.8 The Occupational Safety Health and Welfare Act (1997) ........................................................... 130 
5.3.9 Forestry Act (Amendment) (2019) ............................................................................................... 131 
5.3.10 National Parks and Wildlife (Amendment) Act (2017) ................................................................ 131 
5.3.11 The Physical Planning Act (2016) ............................................................................................... 132 
5.3.12 The Employment Act (1999) ........................................................................................................ 132 



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

xvii  

 

5.3.13 Public Health Act 1948, (Amended,1992) ................................................................................... 133 
5.3.14 Monuments and Relics Act (1991) ............................................................................................... 133 
5.3.15 The National Gender Equality Act (2013) ................................................................................... 134 
5.3.16 Public Road Act (2015) ............................................................................................................... 134 
5.3.17 Public Health (Corona virus and Covid-19) Prevention, Containment and Management Rules of 2020

 135 
5.4 AFRICAN  DEVELOPMENT  BANK  SAFEGUARD STANDARDS ........................................... 135 

5.4.1 Environmental Standards in Malawi ........................................................................................... 138 
5.5 PERMITS AND LICENCES REQUIRED BY PROJECT PROPONENT ......................................... 139 
5.6 INTERNATIONAL  CONVENTIONS AND AGREEMENTS .......................................................... 140 

6 PUBLIC CONSULTATION ............................................................................................................ 142 
6.1 INTRODUCTION ................................................................................................................................... 142 
6.2 OBJECTIVES ........................................................................................................................................ 142 
6.3 CONSULTATION METHODS .................................................................................................................. 142 
6.4 GOVERNMENT STAKEHOLDER .................................................................................................. 142 

6.4.1 Ministries, Departments and Agencies ........................................................................................ 142 
6.4.2 Consultation with Rumphi and Mômbelwa District Councils ...................................................... 143 
6.4.3 District Environmental and Social Committee ............................................................................ 143 
6.4.4 Communities and other Stakeholders Consultation .................................................................... 143 
6.4.5 Consultation Outcomes from Government Departments and Agencies ...................................... 145 
6.4.6 Consultation Outcomes Community and Stakeholder Areas of Interest ...................................... 146 

6.5 STAKEHOLDER ANALYSIS .......................................................................................................... 150 
6.5.1 Direct Beneficiaries: ................................................................................................................... 150 
6.5.2 Project Affected Persons (PAPs): ............................................................................................... 151 
6.5.3 Partners to the implementing agency (NRWB): .......................................................................... 152 
6.5.4 Perceived competitors to the implementing agency (NRWB) ...................................................... 152 

7 ASSESSMENT OF ENVIRONMENTAL AND SOCIAL IMPACTS  ......................................... 154 
7.1 METHODOLOGY ............................................................................................................................. 154 
7.2 ASSESSMENT OF PROJECT INTERACTION WITH RECEPTORS ............................................. 158 

7.2.1 Impacts During Planning and pre-construction phase ............................................................... 160 
7.2.2 Impacts During Construction phase ............................................................................................ 161 
7.2.3 Impacts During Operation phase ................................................................................................ 165 
7.2.4 Impacts During Decommissioning phase .................................................................................... 167 

7.3 MITIGATION  / ENHANCEMENT MEASURES ............................................................................. 168 
7.3.1 Positive Impacts .......................................................................................................................... 168 
7.3.2 Negative Impacts ......................................................................................................................... 172 

7.4 CHANCE FIND PROCEDURES ....................................................................................................... 181 
7.4.1 Chance Finds ............................................................................................................................... 181 
7.4.2 Monuments and Relics Act (1991) ............................................................................................... 181 
7.4.3 AfDB Operational standard ........................................................................................................ 181 
7.4.4 Chance Finds Procedure (CFP) .................................................................................................. 182 

7.5 CUMULATIVE  IMPACTS ............................................................................................................... 182 
7.5.1 Methodology and Tool ................................................................................................................. 183 
7.5.2 Mitigation / Enhancement Measures ........................................................................................... 188 

7.6 CONTRACTORSô CAMPSITES ....................................................................................................... 192 
7.6.1 Camp Site Location Criteria ....................................................................................................... 192 
7.6.2 Camp Closure .............................................................................................................................. 193 

7.7 OVERALL IMPACT ASSESSMENT ............................................................................................... 193 
7.7.1 Geology, Topography and Soils .................................................................................................. 193 
7.7.2 Sanitation .................................................................................................................................... 194 
7.7.3 Biological Environment ............................................................................................................... 194 

7.8 SOCIAL ................................................................................................................................................ 194 
7.9 LOSS OF THE PROPERTY ....................................................................................................................... 194 

8 ENVIRONMENTAL AND SOCIAL MANAGEMENT AND MONITORING PLANS  ........... 196 



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

xviii  

 

8.1 INTRODUCTION ................................................................................................................................... 196 
8.2 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP) .......................................... 196 
8.3 ENVIRONMENTAL AND SOCIAL MONITORING PLAN ........................................................... 208 
8.4 INSTITUTIONAL  CAPACITY AND IMPLEMENTATION ARRANGEMENT OF ESMP ........... 221 

8.4.1 Implementing Stakeholders and Roles ......................................................................................... 221 
8.4.2 Capacity building ........................................................................................................................ 223 

9 CONCLUSIONS AND RECOMMENDATIONS  ......................................................................... 224 
9.1 CONCLUSION ....................................................................................................................................... 224 
9.2 RECOMMENDATIONS ........................................................................................................................... 224 

10 REFERENCES ................................................................................................................................. 226 
11 APPENDICES .................................................................................................................................. 230 

APPENDIX I: ESIA TERMS OF REFERENCE .................................................................................................. 230 
APPENDIX II:  MINUTES OF INTRODUCTORY AND KICK-OFF MEETING .............................................. 234 
APPENDIX III:  STUDY TEAM ........................................................................................................................... 241 
APPENDIX IV:  QUESTIONNAIRE FOR SOCIAL SURVEY ........................................................................... 244 
APPENDIX V: ATTENDANCE REGISTER ....................................................................................................... 260 
APPENDIX VI:  MINUTES OF MEETING.......................................................................................................... 273 
APPENDIX VII:  BIOLOGICAL CONDITIONS ï METHODOLOGY ............................................................... 314 
APPENDIX VIII:  PLANT SPECIES SAMPLED AT SITES ............................................................................... 319 
APPENDIX IX:  MAMMAL  SPECIES FOR THE PROJECT AREA................................................................... 430 
APPENDIX X: GRIEVANCE REDRESS MECHANISM (GRM) FOR RUMPHI WATER SUPPLY PROJECT

 481 
APPENDIX XI:  DRAFT CONTRACTOR ENVIRONMENTAL AND SOCIAL ............................................... 487 
APPENDIX XII:  METHODOLOGY FOR THE ASSESSMENT OF SOCIO-ECONOMIC CONDITIONS IN 

THE PROJECT AREA ......................................................................................................................................... 490 
APPENDIX XII:  PUBLIC CONSULTATION METHODOLOGY ..................................................................... 492 
APPENDIX XIII:  PROJECT LOCATION MAPS ................................................................................................ 516 
APPENDIX XVI:  WASTE MANAGEMENT PLAN RUMPHI WATER SUPPLY AND SANITATION 

SERVICES IMPROVEMENT PROJECT ............................................................................................................ 529 
APPENDIX XVII  STAKEHOLDER ENGAGEMENT PLAN ............................................................................ 536 
APPENDIX XIII:  SEXUAL EXPLOITATION, ABUSE AND HARASSMENT MANAGEMENT PLAN ....... 550 

 

 



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

xix 

 

LIST OF TABLES  

Table 1: Inventory of existing pipelines for Rumphi (in m) ........................................................... 4 

Table 2: Material to be used during construction ......................................................................... 24 

Table 3: Waste generation ............................................................................................................ 25 

Table 4: Cost Estimate .................................................................................................................. 25 

Table 5: Scale for pairwise comparisons (Saaty, 1990) ................................................................ 37 

Table 6: Comparison of wastewater management options ........................................................... 38 

Table 7: Comparison of solid waste management options ........................................................... 42 

Table 8: Comparison of sewer pipeline materials......................................................................... 44 

Table 9: Comparison of construction materials ............................................................................ 47 

Table 10: Carbon dioxide grade guide for non-coerciveness reference ....................................... 55 

Table 11: Ranges of PM and its associated air quality category .................................................. 56 

Table 12: Water Quality Data ....................................................................................................... 58 

Table 13: Length of Stay in Area (Years) for the sampled households in the Rumphi Water Supply 

and Sanitation Services Improvement Project area ...................................................................... 66 

Table 14: gender and marital problems ........................................................................................ 72 

Table 15: HIV and AIDS awareness in sampled sites of the Rumphi Water Supply and Sanitation 

Services Improvement Project area. ............................................................................................. 74 

Table 16: Land Ownership in the Rumphi Water Supply and Sanitation Services Improvement 

Project area.................................................................................................................................... 84 

Table 17: Corona Virus Situation in Malawi and in Mzimba North and Rumphi as of mid-October 

2022............................................................................................................................................... 88 

Table 18: Major waste categories ................................................................................................. 90 

Table 19: Number of plant species per site as recorded in the Rumphi Water Supply and Sanitation 

Services Improvement Project area. ............................................................................................. 95 

Table 20: Number of species per taxa and per site as recorded in the Rumphi Water Supply and 

Sanitation Services Improvement Project area. .......................................................................... 107 

Table 21: The conservation status of some of the fishes of South Rukuru and Rumphi Rivers within 

the Rumphi Water Supply and Sanitation Services Improvement Project area. ......................... 114 



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

xx 

 

Table 22: Aquatic Macro-invertebrates sampled from the Rumphi Water Supply and Sanitation 

Project area, Rumphi, Northern Malawi ..................................................................................... 115 

Table 23: The IUCN Red list (Version 2022-1) status of some macro-invertebrates sampled from 

the Rumphi Water Supply and Sanitation Project area ............................................................... 116 

Table 24: Malawi Bureau of Standards ...................................................................................... 138 

Table 25: Permits and Licences .................................................................................................. 139 

Table 26: International Conventions and Agreements................................................................ 140 

Table 27: Outcome of Consultation Meetings ............................................................................ 145 

Table 28: Assessment Criteria for the Evaluation of Impacts .................................................... 156 

Table 29: Definition of significance ratings ............................................................................... 157 

Table 30: Definition of probability ratings ................................................................................. 158 

Table 31: Definition of Confidence Ratings ............................................................................... 158 

Table 32: Key to the matrices ..................................................................................................... 160 

Table 33: Leopold Matrix for nature, magnitude, duration and reversibility of impacts in the 

planning and pre-construction phase .......................................................................................... 161 

Table 34: Leopold Matrix for nature, magnitude, duration and reversibility of impacts in the 

construction phase including ancillary works ............................................................................. 162 

Table 35: Leopold Matrix for nature, magnitude, duration and reversibility of impacts in the 

operation phase ........................................................................................................................... 165 

Table 36: Leopold Matrix for nature, magnitude, duration and reversibility of impacts in the 

decommissioning phase .............................................................................................................. 167 

Table 37: Analysis of positive impacts ....................................................................................... 169 

Table 38: Negative impacts during construction phase .............................................................. 173 

Table 39: Descriptive matrix for Water and sanitation improvement project interaction with road 

construction in the projects in the area. ...................................................................................... 184 

Table 40: Descriptive matrix for Water and sanitation improvement project interaction with road 

construction in the projects in the area. ...................................................................................... 187 

Table 41: Mitigation and Enhancement Measures ...................................................................... 189 

Table 42: Summary of Project Land Acquisition ....................................................................... 195 

Table 43: Environmental and Social Impact management plan for all project phases ............... 197 



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

xxi 

 

Table 44: Environmental and Social Impact monitoring plans .................................................. 209 

Table 45: Areas of Expertise and Specific Tasks of Key Experts and Specialists ..................... 243 

Table 46: ESIA sampling locations for aquatic macro-invertebrates and fish for the Rumphi Water 

Supply and Sanitation Services Improvement Project. ............................................................... 316 

Table 47: Grievance Redress Process ......................................................................................... 484 

Table 48: Survey implementation ............................................................................................... 493 

Table 49: Survey sample areas, target number of households and achievements ...................... 493 

Table 50: Sources of waste, waste generators and content ......................................................... 531 

Table 51: Roles and Responsibilities .......................................................................................... 535 

Table 52: Rumphi Water and Sanitation Improvement Project Stakeholders ............................ 541 

 

  



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

xxii  

 

LIST OF FIGURES 

Figure 1-1: Location of Existing Infrastructure (Intake, Water Treatment Plant and Tank) .......... 2 

Figure 1-2: Water Treatment Plant and ancillary structures ........................................................... 3 

Figure 1-3: Location of the proposed water supply and sanitation project areas ........................... 5 

Figure 1-4: Location of water supply project in Rumphi and Mzimba districts ............................. 6 

Figure 1-5: Proposed sewer line and location of public institutions at Rumphi town .................... 7 

Figure 1-6: Projected population to be served by the proposed water supply project per 

Enumeration Area ......................................................................................................................... 10 

Figure 1-7: Proposed water supply and sanitation project sites visited during reconnaissance survey

....................................................................................................................................................... 13 

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 landfill at Rumphi town ............................................ 14 

Figure 3-1: Suggested alternative alignment for some proposed distribution pipes in Enukweni 30 

Figure 3-2: suggested alternative layout for distribution pipeline before proposed satellite office at 

Bwengu ......................................................................................................................................... 31 

Figure 3-3: alternative pipe alignment at Thumbi booster station ................................................ 32 

Figure 3-4: suggested alternative pipe layout near a cemetery opposite to Phwezi Women Training 

Centre ............................................................................................................................................ 33 

Figure 3-5: alternative alignment for distribution pipes around Rumphi stadium........................ 34 

Figure 3-6: Raster input layers for the multicriteria wastewater treatment facility suitability 

analysis .......................................................................................................................................... 36 

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

....................................................................................................................................................... 37 

Figure 3-8: suitable and unsuitable areas based on the criteria used showing the recommended site 

(site 1) and unsuitable site (site 2) ................................................................................................ 38 

Figure 3-9: Site a - Existing Dumpsite ......................................................................................... 41 

Figure 3-10: Site b ï Proposed Landfill at Thulwe....................................................................... 42 

Figure 4-1: Workflow for Geological mapping Methodology ..................................................... 50 

Figure 4-2: Google WebGIS platform that was used for infrastructure mapping ........................ 51 



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

xxiii  

 

Figure 4-3: Total Annual Rainfall for Rumphi at Katowo ........................................................... 52 

Figure 4-4: Predicted precipitation change due to climate change scenarios ............................... 53 

Figure 4-5: Predicted temperature change to climate change scenarios ....................................... 54 

Figure 4-6: Variation of C02 in the Project Area ......................................................................... 55 

Figure 4-7: Variation of Particulate Matter levels in the Project Area ......................................... 56 

Figure 4-8: Variation of noise/sound levels in the Project Area ................................................... 57 

Figure 4-9: Geologic units and structures in the project area ....................................................... 59 

Figure 4-10: (a) Sillimanite -Cordierite gneiss near water intake in Rumphi (b) Biotite Gneiss 

basement around Enukweni (c) quartz veins with associated large muscovite mica crystals cutting 

through basement Biotite gneiss in Thumbi (d) Basement Biotite gneiss at Thumbi tank site .... 59 

Figure 4-11: Major soil groups in the project area ....................................................................... 60 

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 around Bwengu area .......................................................................................... 61 

Figure 4-13: Main land cover types in the project area ................................................................ 62 

Figure 4-14: Topographic variation in project area ...................................................................... 63 

Figure 4-15: Rivers and tributaries that drainage of the project area ........................................... 64 

Figure 4-16: Flood likelihood within the project area .................................................................. 65 

Figure 4-17: Specific areas that are more prone to flooding within the project area .................... 65 

Figure 4-18: Age Structure (Years) of the sampled households in the Rumphi Water Supply and 

Sanitation Services Improvement Project area ............................................................................. 66 

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

Improvement Project area ............................................................................................................. 67 

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

Project area.................................................................................................................................... 68 

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

Improvement Project area ............................................................................................................. 69 

Figure 4-22: Religions in the Rumphi Water Supply and Sanitation Services Improvement Project 

area ................................................................................................................................................ 69 



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

xxiv 

 

Figure 4-23: Sexual Exploitation, Abuse and Harassment (SEAH) cases reported in Rumphi 2021 

and 2022 ........................................................................................................................................ 70 

Figure 4-24: Graph of Assaults cases that form part of Gender Based Violence Depending on 

occurrence circumstance ............................................................................................................... 71 

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

Project area.................................................................................................................................... 73 

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

Project area.................................................................................................................................... 74 

Figure 4-27: Common causes of HIV and AIDS as reported by people of the Rumphi Water Supply 

and Sanitation Services Improvement Project area ...................................................................... 75 

Figure 4-28: Common uses of water as reported by people of the Rumphi Water Supply and 

Sanitation Services Improvement Project area. ............................................................................ 76 

Figure 4-29: Common sources of water for the people of the Rumphi Water Supply and Sanitation 

Services Improvement Project area. ............................................................................................. 77 

Figure 4-30: Common sources of water for the people of the Project area, the case of communal 

boreholes ....................................................................................................................................... 77 

Figure 4-31: Time taken to travel (walk) to water source for the people of the project area ....... 78 

Figure 4-32: Treatment of water before use (top) and common methods of treating water before 

use (bottom) in the Rumphi Water Supply and Sanitation Services Improvement Project area .. 79 

Figure 4-33: Sanitation in the Rumphi Water Supply and Sanitation Services Improvement Project 

area. The proportion of people with sanitation facilities (Left) and proportion of households that 

share a sanitation facility (Right) .................................................................................................. 80 

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 a hand washing facility outside (Right) .......... 81 

Figure 4-35: Type of energy used for cooking ............................................................................. 81 

Figure 4-36: Sources of energy for cooking ................................................................................. 82 

Figure 4-37: Type of energy for lighting ...................................................................................... 83 

Figure 4-38: Source of energy for lighting ................................................................................... 83 



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

xxv 

 

Figure 4-39: Land holding sizes (Acres) per household in the Rumphi Water Supply and Sanitation 

Services Improvement Project area .............................................................................................. 85 

Figure 4-40: Main types of economic activities in the Rumphi Water Supply and Sanitation 

Services Improvement Project area .............................................................................................. 86 

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

Services Improvement Project area .............................................................................................. 87 

Figure 4-42: Bins at Rumphi Boma Market ................................................................................. 91 

Figure 4-43: Dumpsite behind Meru Filling Station..................................................................... 92 

Figure 4-44: Diapers disposed of openly ...................................................................................... 93 

Figure 4-45: Poor waste disposal at (a) Bolero Market and (b) Lungazi River at Phwezi Trading 

Centre ............................................................................................................................................ 93 

Figure 4-46: Habitats of the Rumphi Water Supply and Sanitation Services............................... 94 

Figure 4-47: Plant habits of the Rumphi Water Supply and Sanitation Services Improvement 

Project area.................................................................................................................................... 96 

Figure 4-48: Uses of plants in the Rumphi Water Supply and Sanitation Services Improvement 

Project area.................................................................................................................................... 97 

Figure 4-49: Rumphi River water intake site of the Rumphi Water Supply and Sanitation Services 

Improvement Project area ............................................................................................................. 98 

Figure 4-50: Some flora around the Rumphi treatment tank site of the Rumphi Water Supply and 

Sanitation Services Improvement Project area. ............................................................................ 99 

Figure 4-51: Some flora around Bolero in the Rumphi Water Supply and Sanitation Services 

Improvement Project area ........................................................................................................... 100 

Figure 4-52: (a)Flora around Luviri tank site (b) flora around Luviri booster station ............... 100 

Figure 4-53: Some flora at booster, tank, office and staff houses at Mwazisi site of the Rumphi 

Water Supply and Sanitation Services Improvement Project area ............................................. 101 

Figure 4-54: (a) Kacheche tank site (b) Kacheche booster site .................................................. 101 

Figure 4-55: Some flora at Our Future tank site of the Rumphi Water Supply and Sanitation 

Services Improvement Project area ............................................................................................ 102 

Figure 4-56: Some flora at tank and booster site at Thumbi in the Rumphi Water Supply and 

Sanitation Services Improvement Project area ........................................................................... 103 



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

xxvi 

 

Figure 4-57: Some flora at the proposed Enukweni office site in the Rumphi Water Supply and 

Sanitation Services Improvement Project area ........................................................................... 103 

Figure 4-58: Some flora at the proposed Bwengu office site in the Rumphi Water Supply and 

Sanitation Services Improvement Project area ........................................................................... 104 

Figure 4-59: Some flora at the proposed commuter stop over site at Mzokoto in the Rumphi Water 

Supply and Sanitation Services Improvement Project area ........................................................ 104 

Figure 4-60: Some flora at the proposed Phwezi staff houses and offices site in the Rumphi Water 

Supply and Sanitation Services Improvement Project area ........................................................ 105 

Figure 4-61: Flora at the proposed Rumphi wastewater treatment plant site 1 in the Rumphi Water 

Supply and Sanitation Services Improvement Project area ........................................................ 106 

Figure 4-62: Flora at the proposed Rumphi wastewater treatment plant site 2 in the Rumphi Water 

Supply and Sanitation Services Improvement Project area ........................................................ 106 

Figure 4-63: The IUCN status of plant species in the Rumphi Water Supply and Sanitation Services 

Improvement Project area ........................................................................................................... 107 

Figure 4-64: Some of the terrestrial macroinvertebrates of the Rumphi Water Supply and 

Sanitation Services Improvement Project area. Top row from left to right: Trithemis kirbyi and 

Tricarinodynerus guerinii. Bottom row from left to right: Mylabris amplectens and Castalius calice 

calice ........................................................................................................................................... 110 

Figure 4-65: Some of the fishes of Rumphi River of the Rumphi Water Supply and Sanitation 

Services Improvement Project area. Top row from left to right:  Labeo cylindricus and Enteromius 

paludinosus. Bottom row from left to right: Labeo mesops and Astatotilapia calliptera ........... 111 

Figure 4-66: fishing gears in use in Rumphi River (a) Gill net set (b) fisherman showing off his 

Labeo mesops catch from his gill net (c) hook and line (d) fish trap ......................................... 112 

Figure 4-67: Some of the fishes (Bathyclarias spp.) of South Rukuru River within the vicinity of 

the proposed wastewater treatment plant site of the Rumphi Water Supply and Sanitation Services 

Improvement Project area. .......................................................................................................... 113 

Figure 4-68: Some of the aquatic macro-invertebrates sampled from the from the Rumphi Water 

Supply and Sanitation Project area ............................................................................................. 117 

Figure 6-1: Meeting with (a) Paramount Chikulamayembe (b) Inkosi Jaravikuba .................... 144 



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

xxvii  

 

Figure 6-2: Meeting with (a) Mtwalo ADC (b) Bwengu ADC (c) Mwazisi ADC and AEC (d) 

Bwengu Market Leaders (e) Bembe ADC and Market Leaders (d) Bolero ADC, AEC, Market 

Leaders and WUA....................................................................................................................... 145 

Figure 11-1: ESIA Working Teams ............................................................................................ 242 

Figure 11-2: Sample of warning signs to road users ................................................................... 490 

Figure 11-3: Distribution of survey sample across 23 villages in the project area ..................... 491 

Figure 11-4: Location Map index for Project area...................................................................... 516 

Figure 11-5: A1 Project Map Area ............................................................................................. 517 

Figure 11-6: B1 project area ....................................................................................................... 518 

Figure 11-7: B2 Project Area ...................................................................................................... 519 

Figure 11-8: B3 and B4 Project Areas ........................................................................................ 520 

Figure 11-9: C1 and D1 Project Areas ........................................................................................ 521 

Figure 11-10: C2 and D2 Project Areas ...................................................................................... 522 

Figure 11-11: C4 and D4 Project Areas ...................................................................................... 523 

Figure 11-12: C4 Project Areas .................................................................................................. 524 

Figure 11-13: Existing and proposed water supply infrastructure at Rumphi town ................... 525 

Figure 11-14: C5 Project Areas .................................................................................................. 526 

Figure 11-15: D4 Project Areas .................................................................................................. 527 

Figure 11-16: D5 Project Areas .................................................................................................. 528 

Figure 11-17: Waste Management Hierarchy ............................................................................. 529 

Figure 11-18: Example of waste separate of inorganic and organic wastes at source ................ 533 

Figure 11-19: Stakeholderôs Influence/Power and Interest Matrix............................................. 540 

 

file:///C:/Users/cmtenga/Documents/New%20folder/NRWB%20issues/Project%20doc/Rumphi%20Project/ESIA%20Consultant/AfDB%20Review/final%20AfDB%20Reviewed/AfDB%20Final/final%20AfDB%20Reviewed/ESIA%20Report%20for%20RTWSSIP_second%20Revised_With%20AfDB%20Comments%20(final).docx%23_Toc120388254
file:///C:/Users/cmtenga/Documents/New%20folder/NRWB%20issues/Project%20doc/Rumphi%20Project/ESIA%20Consultant/AfDB%20Review/final%20AfDB%20Reviewed/AfDB%20Final/final%20AfDB%20Reviewed/ESIA%20Report%20for%20RTWSSIP_second%20Revised_With%20AfDB%20Comments%20(final).docx%23_Toc120388255


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

xxviii  

 

ACRONYMS AND ABBREVIATIONS  

ADC Area Development Committees  

AEC Area Executive Committees  

AfDB African Development Bank 

AHP Analytic Hierarchy Process 

AIDS Acquired Immune Deficiency Syndrome 

ARAP Abbreviated Resettlement Action Plan 

BADEA Arab Bank for Development in Africa 

CBD Convention on Biological Diversity 

CBO Community Based Organization 

CHS Community Health & Safety 

CESMP Contractor Environmental and Social Management Plan 

CFP Chance Find Procedures 

CITES Convention on International Trade in Endangered Species 

DC District Council 

DEM Digital Elevation Model 

DESC District Environmental Sub-Committees 

DRM Disaster Risk Management  

DSIP District Sanitation Investment Plan 

EIA  Environmental Impact Assessment 

EIB European Investment Bank 

EMA  Environment Management Act 

ESCOM Electricity Supply Corporation of Malawi 

ESIA Environmental and Social Impact Assessment 

ESMP Environmental and Social Management Plan 

ESIS Environmental and Social Impact Screening  

FAO Food and Agriculture Organization  

FRAP Full Resettlement Action Plan 

FRIM  Forestry Research Institute of Malawi  

GBV Gender-Based Violence  

GIS Geographical Information Systems 

GPS Global Positioning System 

GoM Government of Malawi 

GRM Grievances Redress Mechanism 

GVH Group Village Headmen 

HAND Height Above Nearest Drainage  

HHH  House Hold Head 

HMP Hazard Management Program 



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

xxix 

 

HIV  Human Immunodeficiency Virus  

IEC Information, Education and Communication  

IPPC International Plant Protection Convention 

ISS Integrated Safeguard System 

IUCN International Union for Conservation of Nature 

LULC  Land Use Land Cover 

MCDM  Multi -Criteria Decision Model  

MIP -1 The Malawi 2063 First 10-year Implementation Plan 

MEPA Malawi Environment Protection Authority 

NAPA National Adaptation Programme of Action 

NEP National Environmental Policy 

NEAP National Environmental Action Plan 

NGO Non-Governmental Organization 

NRWB Northern Region Water Board 

NSO National Statistical Office 

OHS Occupational Health & Safety 

ODS Ozone Depleting Substances 

OPEC Fund OPEC Fund for International Development 

OSHW Occupational Safety Health Welfare 

PAPs Project Affected Persons 

PIU Project Implementation Unit 

PPE Personal Protective Equipment  

RAP Resettlement Action Plan 

RR Road Reserve 

RRB Road Reserve Boundaries  

SASS South African Scoring System 

SDGs Sustainable Development Goals 

SRTM Shuttle Radar Topography Mission  

STA Sub Traditional Authority 

TA Traditional Authority 

ToRs Terms of Reference 

UN United Nation 

VDC Village Development Committees 

VNRMC  Village Natural Resource Management Committee 

VIP Ventilated Improved Pit   

WASH Water Sanitation and Hygiene 

WTP Water Treatment Plant 

WUA Water Users Association 



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

1 

 

1 INTRODUCTION  

1.1 BACKGROUND  

The Northern Region Water Board (NRWB) was established under the Water Works Act No.17 

to provide potable water and waterborne sanitation services in all urban and peri-urban centres of 

the Northern Region of Malawi. Rumphi Water Supply scheme is one of the ten schemes which 

are within the mandate of the NRWB. To fulfil  this mandate, NRWB is planning to implement 

Rumphi Water Supply and Sanitation Services Improvement Project to 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 a sewage system, 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 project is to 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 youths and at least 40% 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 originates in the southern 

slopes of Nyika Plateau and is perennial with a considerable dry season base flow. The Water 

Resources Development Plan (NIRAS ï 2001) estimated the available minimum flow with a return 

period of 20 years as high as 77,700 m3/day, which can easily satisfy any future increase of the 

demand for Rumphi town. The present abstraction amount is about 1,500 m³/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 595808 E and 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 one sedimentation 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 tank. Figures 1-1 and 1-2 show location of water abstraction, existing and 

proposed service reservoirs; and Water Treatment Plant site respectively. 

 

Figure 1-1: Location of Existing Infrastructure (Intake, Water Treatment Plant and Tank) 
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Figure 1-2: Water Treatment Plant and ancillary structures 

1.2.3 Existing Storage 

There are two tanks servicing two pressure Zones for the existing Rumphi Water Supply Scheme. 

The first tank 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 functions: to allow adequate 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 Future School 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 Distributio n 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 GI and asbestos pipes 

as summarized in table 1. There are 2,505 individual 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 200mm uPVC pipeline 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. 

Table 1: Inventory of existing pipelines for Rumphi (in m) 

Diameter (mm) and 

material 

Transmission 

intake WTP 

(m) 

Transmission              

Tank 1 ï Tank 

2 (m) 

Distribution 

(m) 

Total (m) 

200 GI 1,600   1,600 

200 uPVC   2,595 2,595 

160 uPVC  2,550 4,840 7,390 

110 uPVC   13,240 13,240 

90 uPVC   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; and longitudes 868465N and 8695143N in the Northern Region 

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

River that boarders with Mzimba District. Rumphi town is at a distance of 67 km North of Mzuzu 

City, a commercial and administrative centre of the Northern Region of Malawi. The proposed 

project extents are Phwezi to the North East; Mwazisi to the West; Vongo, Enukwenu, Bwengu 

and Thumbi to the South (Figure 1-3). 
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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: 10 000 scales are presented in Appendix XIII. 

1.4 PROPOSED WATER SUPPLY AND SANITATION INFRASTRUCTURE  

To implement the proposed project, the following works among others will be carried in Mzimba 

North, Rumphi East and Rumphi West areas as shown in Figure 1-4: 

¶ Construction of an intake weir on South Rumphi River and installation of gravity main raw 

water pipeline, 

¶ Increase the capacity of the treatment plant for Rumphi from the current 1,500m3/day to 

19,415m3/day, 

¶ Construction of pumping stations and installation of clear water pumps to convey water to 

Jaghala, Bolero, Luviri, Mwazisi, Kacheche and Thumbi reservoirs, 

¶ Installation of pumping mains and transmission mains to Jaghala, Bolero, Luviri, Mwazisi, 

Thumbi and Kacheche reservoirs, 
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¶ Increasing water storage capacity by construction of reservoirs at Rumphi Treatment Plant, 

Jaghala (Our future), Bolero, Luviri, Mwazisi, Kacheche and Thumbi, 

¶ Upgrading and expansion of the distribution Pipe Network in proposed areas in Rumphi 

and Mzimba, and 

¶ Implementation of climate change adaptation and mitigation activities especially in 

catchment areas. 

 

Figure 1-4: Location of water supply project in Rumphi and Mzimba districts 

Furthermore, the project will construct wastewater treatment and sewer network for public 

institutions and surrounding households at Rumphi Boma, and a solid waste landfill planned to be 

placed at Thulwe in Sub Traditional Authority (STA) Kazamawe in Rumphi to service Rumphi 

and Bolero. Figure 1-5 shows proposed waste water treatment sites and sewer line at Rumphi town. 
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Figure 1-5: Proposed sewer line and location of public institutions at Rumphi 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 pipeline can only transmit 69 m³/h which is less than current 

demand of 215m3/hr as well as projected future demand, i.e., year 2040 maximum day 

demand of 882.5m3/hr.  

ii.  The designed capacity of the water treatment plant at 1,500m3/day is not adequate for 

the current demand of 4,500m3/day. However, the raw water source (South Rumphi) 

has an abundant quantity of water, which can supply the town of Rumphi and 

surrounding areas (estimated at 158,085 people by the year 2040) for many years 

provided the intake structure 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 pipes which leak badly that non-revenue 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 facilities is 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 are very old and experience 

many challenges. 

In addition, Rumphi District Council does not have wastewater emptying and collection vehicles 

hence residents have to hire from Mzuzu city that is at 67 km distance from the city which results 

in increased costs especially 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 from on-site facilities. Most households, therefore, 

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 with earth dug disposal 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 low-cost 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 livelihoods of 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 design has considered the current and future 

water demand for Rumphi Town and the surrounding areas. The selected source of water (Rumphi 
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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 designed water supply 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 has considered anticipated 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 poor sanitation 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 facilities 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 on health-related 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 important because 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 need for more 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 economy of the 

country. Figure 1-6 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 a lot of time 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 greatly 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 will also 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 and casual 

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 opportunities. 

1.7 RATIONALE OF THE ESIA STUDY  

The ESIA study is aimed at achieving the following two main tasks: 
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¶ To identify and predict both negative and positive environmental and social impacts by 

carrying out Environmental and Social Impact Assessment (ESIA; 

¶ To propose mitigation measures to minimise the negative impacts and enhance the positive 

impacts by preparing Environmental and Social Management Plans (ESMPs); 

¶ To ensure compliance with Government of Malawi (GoM) and AfDB environment and 

social safeguards standards by 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 of the project. 

They key users are listed below: 

¶ Northern Region Water Board, 

¶ Contractors and Consultants involved in implementing the works, 

¶ Rumphi and Mômbelwa District Councils, 

¶ District Environmental Subcommittees in Rumphi and Mzimba, 

¶ Department of Water Resources, 

¶ Department Water Supply and Sanitation 

¶ Department of Occupational Safety, Health and Welfare, 

¶ Malawi Environment Protection Authority (MEPA), 

¶ National Water Resources Authority (NWRA), 

¶ Non-Governmental Organizations (NGOs), Civil Society Organisations (CSOs) and 

Community-Based Organizations, 

¶ 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 Impact Assessment 

(EIA) guidelines (1997). This assessment was aimed identifying the baseline bio-physical and 

social-economic conditions in the project areas, possible interactions with proposed project 

activities, and propose their mitigation and enhancement measures. To achieve that, the following 

step and methods were used.  
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1.9.1 Kick -Off Meeting 

The ESIA process started with a Kick-Off meeting on 16th August 2022, held at Northern Region 

Waterboard Headquarters, Kawiluwilu House Boardroom - Mzuzu.  The meeting aimed at getting 

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

are provided in Appendix II. 

1.9.2 Desk Studies 

This involved reviewing various literatures applicable to project. The literature reviewed included 

Project Dossier document. Malawi Agenda 2063, Water Works Act (1995), Environmental 

Management Act (2017), Water Resources Act (2013), AfDB Environmental and Social 

Safeguards standards, Drinking Water and Effluent Standards among others literature. 

1.9.3 Reconnaissance Survey 

A reconnaissance survey was done from 17th August to 18th August 2022, covering both Mzimba 

and Rumphi districts. This was a scoping visit to the project 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, 

evaluating 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 in Figure1-7. 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 Turn off; 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 landfill site at Thulwe in 

STA Kazamawe area; current landfill site near Rukuru Private School at Rumphi Town;  a 

proposed wastewater treatment site at Rumphi Town; proposed satellite offices site at Enukweni 

and Bwengu in Mzimba district; Kacheche service tank and booster 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 held on-site 

discussions with engineers from NRWB (Figures 1-8 a, b, c and d). 
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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 landfill at Rumphi 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, socio-economic and 

environmental aspects was collected through engaging communities and local government 

authorities using various scientific methodologies as well as tools for assessing socio-economic 

impacts of the proposed water supply and sanitation project. The impact was analysed and weighed 

using three 3-step procedure which involved: 

 

¶ Step 1: Description of base line situation 

¶ Step 2: Assessment of magnitude of impacts according to duration, extent, and severity 

¶ 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. 
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1.9.5 Public Consultation 

Public consultation with various stakeholder were done to get their input on issues relevant to the 

implementation project. The consultations aimed at highlighting project activities and soliciting 

their reactions and concerns about the project. The project stakeholders were identified according 

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 component. The details of the project consultation 

are outlined in Chapter 6.   

1.10 STRUCTURE OF THE REPORT 

The report has been organized into the following chapters: 

Chapter 1: Introduction - The chapter provides project background, describes existing water 

infrastructure, the proposed water supply and sanitation improvements and project extents, 

rationale of the project, justification of the project and methodology for the ESIA study.  

Chapter 2: Project Description - The chapter describes the main project activities by phase, 

equipment and materials to be used during construction and the environmental considerations. 

Chapter 3: Alternative Analysis - The chapter reviews project alternatives based on technical 

aspects, pipeline routes and construction materials to be used. 

Chapter 4: Environmental and Social Setting - The chapter describes the existing environmental 

and social conditions including physical, sanitation, biological and socioeconomic aspects.  

Chapter 5: Policy and Legal Framework ï The chapter describes the Malawi development vision 

and policy and legal framework. The chapter also outlines the AfDBôs environmental and social 

safeguards as well international conventions and agreements. The chapter also discusses the 

relevant permits and licenses required for the project proponent. 

Chapter 6: Public Consultation ï The chapter introduces the process of public consultations, the 

objectives of the consultation and the consultation methods. The chapter also analyses the project 

stakeholders.  

Chapter 7: Assessments of Environmental and Social Impacts - The Chapter describes the 

approach and methodology for impact identification. It also outlines project interactions with 

receptors based on the proposed project activities. Further, it discusses overall impact assessment 

and determination of mitigation measures. 

Chapter 8: Environmental and Social Management and Monitoring Plans ï The chapter provides 

tabulated plans for managing and monitoring the identified impacts. It also provides a summary of 

costs for managing and monitoring the identified impacts due to the proposed project. 
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Chapter 9: Conclusion and Recommendations ï The chapter provides the summary of the findings 

of the study as well as proposed mitigation and enhancement measures. The Chapter also outlines 

the recommendations to be considered during project implementation. 

Chapter 10: Budget ï The chapter presents the estimate cost for implementation of the mitigating, 

enhancing and monitoring measures. 
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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 and improved 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 

sanitation 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 in the terms 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 the project planning and design phase and the following 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 potential 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 baseline and 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. 
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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 

¶ Excavation and backfilling of trenches 

¶ Laying of pipes (water supply and sewer systems) 

¶ Earthworks  

¶ Concrete works 

¶ Laying of cables  

¶ Installation of solar panels 

¶ Construction of transformer stations 

 

The facilities under the project have been designed to serve the population in the year 2040. The 

main components to be implemented under the project are detailed below and the locations are 

shown in the map in figure 1-7. A total of 320 people will be employed out of which 50% of 

workers will be youths and at least 40% of either gender. 

2.2.2.1 Construction 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 1.5m respectively 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 water at 634 m3/hr (year 2040 maximum demand). 

2.2.2.2 Upgrading and expansion of the water treatment plant 

The capacity existing treatment plant at Mayembe Hills in Rumphi will be upgraded from the 

current 1,500 m3/day to 19,415 m3/day by: 

¶ Installation of 2 No. units of pre-sedimentation tanks, 

¶ Rapid mixing basin 1 No, 

¶ Installation of 8 No. units of sedimentation tanks, 

¶ 4 No. rapid gravity filters, 
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¶ Clear water tank 2,500 m3, 

¶ Installation of coagulant and disinfection dosing systems, 

¶ Constructing backwash tank 100 m3, 

¶ Installation of backwash pumps and blowers. 

2.2.2.3 Construction of pumping stations and installation of pump sets  

The water supply system will be upgraded/constructed by: 

¶ Constructing a pump house at the treatment plant at Mayembe Hills and installing two clear 

water pumps (one duty and one standby) to convey water to Jaghala Tank each with 

discharge capacity of 320 m3/hour, 

¶ Constructing pump house at Bolero and 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 at Bolero and installing two pumps (one duty and one standby) 

to convey 72 m3/hour of water from Bolero Booster station to the service tanks at Luviri, 

¶ Constructing pump house at Luviri and installing two pumps (one duty and one standby) 

to convey 62 m3/hour of water from Luviri Booster station to the service tank at Mwazisi, 

¶ Constructing pump house at Kacheche and installing two pumps (one duty and one 

standby) to convey 97 m3/hour of water from Treatment Plant tank to the service tank at 

Kacheche, 

¶ Constructing pump house at Thumbi and installing two pumps (one duty and one standby) 

to convey 160 m3/hour of water from Treatment Plant tank to the service tank at Thumbi. 

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

Solar Power 

Transmission system will be upgraded and extended by: 

¶ 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 from Jaghala Tank to Bolero 

Tank, 

¶ Laying a 1,773 m long and 150 mm DI pipeline from Luviri Booster Station to Luviri Tank, 

¶ Laying a 3,103 m and 150mm diameter DI pipeline from Mwazisi Booster Station to 

Mwazisi 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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2.2.2.5 Design and Installation of Solar Power 

The main power source shall be solar power at all locations such as at the treatment plant, booster 

stations and 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 installed as backup power 

from the existing power lines. 

2.2.2.6 Construction of Storage Tanks 

The water storage capacity will be increased by: 

¶ Constructing a service reservoir at Rumphi Treatment Plant with storage capacity of 2,500 

m3 to supply water to Rumphi Low Lying Town Areas, Vongo, Lumemo, Njakwa, 

Bwengu, Kacheche areas, 

¶ Constructing a service reservoir at Jaghala with storage capacity of 2,500 m3 to supply 

water to Rumphi Upper Lying Town Areas, Chikwawa, Bolero areas, 

¶ Constructing additional service reservoir at Bolero with storage capacity of 750 m3 to 

supply water to high-lying areas of Rumphi Town, Pundu, Mkondezi, Chombe and Sanga 

areas, 

¶ Constructing a service reservoir at Luviri with storage capacity of 100 m3 to supply water 

to Luviri and Chirambo areas, 

¶ Constructing a service reservoir at Mwazisi with storage capacity of 750 m3 to supply water 

to Mwazisi, Lusani, Bembe, Kamphenda, Chanyoli through Luhono areas, 

¶ Constructing a service reservoir at Kacheche with storage capacity of 750 m3 to supply 

water to Kacheche and Enukweni areas, 

¶ Constructing a service reservoir at Thumbi with storage capacity of 750 m3 to supply water 

to Luzi, Chinyolo, Mkombezi, Phwezi and Bula. 

2.2.2.7 Upgrading and Expansion of the Distribution Pipe Network 

A total of 323 km pipelines will be 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, 

Kamphenda, 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 materials.  200 communal water points will 

be constructed. 
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2.2.2.8 Solid Waste Management Facilities 

A sanitary landfill constructed at Thulwe will be constructed to allow wastes collected in Rumphi 

Town and surrounding areas to decompose in a setting isolated from the environment. The 

proposed landfill is  at a distance of 720 m from the nearest residential area. In addition, the Landfill 

is 3.8 km and 5.9 km away from Lunyina and South Rukuru rivers. The proposed site is 28 km 

away from the nearest airstrip at Katumbi in Hewe.  

The sanitary landfill has been designed for the year 2040 population and will have a capacity of 

52,798 m3. In addition, a solid waste collection and disposing vehicle will be procured and handed 

over to Rumphi District Council.   

The solid waste management component shall have the following facilities: 

¶ Landfill trenches or cells (No1.) 

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

¶ Incinerator- Paper/ Plastic (No.1) 

¶ Leachate Lagoon/ Sludge beds (No.1) 

¶ Groundwater monitoring system 

¶ Gas monitoring system 

¶ Temporary waste holding sheds in market centres 

¶ Construction of solid waste receptor bins in public places 

2.2.2.9 Wastewater Management Facilities 

A wastewater collection vehicle will be procured to collect faecal sludge from on-site sanitation 

facilities. The faecal sludge collected will be treated at a wastewater treatment facility at Rumphi 

Boma with a capacity of 148 m3/day. A sewerage system will also be constructed to collect 

wastewater from some of the major institutions at Rumphi Town for treatment at the facility. 

The wastewater management 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)  
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2.2.2.10 Commuter 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 have the following features: 

 

¶ Female toilets (5 No.) 

¶ Male toilets (5 No.) 

¶ Male Urinals (5 No.) 

¶ Handwashing basins (10 No.) 

¶ Sanitary Bins (7 No.) 

 

2.2.2.11 Construction of VIP Toilets 

VIP toilets will be constructed to address the challenge of inadequate sanitation facilities in 

schools, health centres, market centres and other public institutions. The project shall construct 15 

No. VIP toilets. 

2.2.2.12 Auxiliary buildings  

Auxiliary buildings will be constructed to facilitate smooth operation of some of the proposed 

facilities. The buildings will include offices, stores buildings, operator buildings, guard houses and 

a water quality laboratory.  

2.2.2.13 Water Resources Monitoring 

Two new water monitoring stations will be installed on the South Rumphi River, upstream and 

downstream of the proposed intake weir. 

Other activities that will be undertaken include: 

¶ Recruitment and training of gauge readers:  

¶ Development of rating curves for the gauge stations 

2.2.2.14 Catchment Management and Climate Adaptation 

The Project will carry out 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: 

¶ Promotion of landscape restoration activities: 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 

¶ Improve community resilience through livelihoodsô enhancement: This intervention will 

support communities with income generating activities such as exotic and fruit tree 

planting. Communities will also be provided with beehives for honey production. The 

climate change 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 structures such as site hoarding, camp sites, work signage, material 

stockpiles, clearing of construction sites and restoration of sites. 

The water supply and wastewater treatment facilities will be operated by NRWB whilst the sanitary 

landfill will be operated by Rumphi District Council. The operational activities will include: 

¶ Water abstraction and treatment, 

¶ Transmission, storage and distribution of water to customers, 

¶ Collection and treatment of wastewater, 

¶ Collection and treatment of solid waste, 

¶ Maintenance of equipment and infrastructure. 

 

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 will be 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 equipment 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, groundwater, surface water and soil. 

 

The activities to be carried out will include: 

¶ Installation of geotextile layer, sealing layer and drainage layer. 
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¶ Installation of gas collection system 

¶ 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: 

¶ Graders  

¶ Compaction machines  

¶ Dozers, loaders and excavators  

¶ 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 materials that will be required are summarised in Table 2 below: 

Table 2: Material to be used during construction 

No. Type Use Unit  Quantity  

1 Soil  Earthworks, access roads m3 65,145 

2 Rocks Foundations m3 126 

3 Coarse and fine aggregate Mortar, Concrete, Pipe 

bedding, sand, blinding 

m3 57,112 

4 Cement  Mortar, Concrete m3 5,134 

5 Steel  Concrete  Kgs 608,073 

6 Pipes and fittings (uPVC, 

DI, GI etc.) 

Pipe laying km 440 

7 Timber  Roof elements m 230 

8 Paints   Building finishes L 890 

9 Water  Solvent for various works, dust 

suppression, consumption on 

site 

m3 26,724 
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2.5 Construction Wastes 

The project will generate different types of waste during the construction phase. All the 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 that will be generated: 

Table 3: Waste generation 

No. Type Unit  Quantity  

1.  Leftover Concrete  m3 6,284 

2.  Excess Soil m3 215,600 

3.  Steel chips Kgs 572 

4.  Damaged blocks No. 500 

5.  Vegetation m3 34,274 

6.  Pieces of Pipes and fittings (uPVC, DI, GI etc.) km 0.44 

7.  Timber  m 45 

8.  Food waste  Kg/day 8 

9.  Water  m3 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 26th October 2022) as detailed below: 

Table 4: 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        11,390,730,615  

1.4 Construction of Storage Reservoirs, booster 

stations and electromechanical works 

       3,896,739          4,037,990,413  

1.5 Construction of auxiliary buildings (office block, 

stores, staff houses) 

1,825,913          1,892,100,006  

1.6 Design Supply and Installation of Solar PV 

Systems 

       1,000,000          1,036,248,500  

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

1.8 Supply and delivery of materials for new water 

connections 

          350,000             362,686,975  
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No. Description Cost (USD)  Cost (MK)  

1.9 Procurement of seedlings, Landscape restoration 

activities, improving community resilience through 

livelihoodsô enhancement 

          218,000             225,902,173  

1.10 Water Resources Monitoring Activities             47,170               48,879,842  

1.11 Studies on Climate Change Adaptation and 

Mitigation 

          100,000             103,624,850  

2 Sanitation Improvement   2,844,867.89     2,947,990,080.58  

2.1 Solid Waste management facilities           383,798             397,710,579  

2.2 Wastewater management facilities           846,817             877,513,119  

2.3 Construction of VIP Toilets           787,408             815,950,628  

2.4 Reviewing and Updating of the WASH DSIP           120,000             124,349,820  

2.5 Sanitation and hygiene awareness campaign + 

production of IEC materials 

          300,000             310,874,550  

2.6 Procurement of waste management equipment           406,844             421,591,384  

3 Project Management, Quality Assurance and 

Capacity Building Activities 

  2,815,354.37     2,917,406,741.77  

Subtotal      28,152,187        29,172,661,755  

Contingency        1,689,131          1,750,359,705  

Total 29,841,318.43   30,923,021,459.77  
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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 were considered 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 impacts, is cost effective and allows the 

objective of the project to be met.  In this project, a range of alternatives were considered as 

follows: 

3.1 NO PROJECT OPTION 

The ñno project optionò means that NRWB must not implement the proposed project. This was 

used to compare with the other options available to assess the impacts 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 ñno project optionò are as follows: 

¶ No access to potable water and improved sanitation 

¶ Increased cases of waterborne diseases 

¶ Accumulation of unsightly poorly managed solid wastes and associated vectors. 

3.2 THE PROJECT OPTION  

The current water supply system only supplies water to 23% 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 population in 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: 

¶ Increased access to potable water and improved sanitation services 

¶ Reduced cases of waterborne diseases 

¶ Improved solid waste management and reduction of associated vectors 

¶ Creation of Jobs 

¶ Improved economic opportunities in the area 

¶ Improved school attendance especially for girls 

 

However, the implementation of the project would have some environmental 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:   

3.2.1.1 Sources of Water 

Lunyina River:  Lunyina River runs throughout the year; however, the River is already supporting 

large and small-scale 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 an elevation 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 

elevation 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 decided that Lunyina 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 19,415 m3/day in the 

year 2040. The development of groundwater sources has the following advantages: 

¶ 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: 

¶  Most of the boreholes drilled in the area are low yielding hence they would not be able to 

meet the required demand. 

¶  Groundwater in the area has high salinity which would require costly and complex 

treatment processes. 

 

Based on the advantage and disadvantages of this option, it was decided that Groundwater is not a 

viable option.   

South Rumphi River: South Rumphi River flows throughout the year and has an estimated 

available minimum flow with a return period of 20 years of 77,700 m3/day (Water Resources 

Development Plan, NIRAS ï 2001). There are currently no other major water users on the river 

hence available flow would be adequate for the 19,415 m3/day demand in 2040 for Rumphi town 

and surrounding areas.  

However, the system would require 8,521 m3/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 11,262 m3/ day of water 

would be gravitated from the treatment plant to low-lying 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 the water supply project. 

3.2.1.2 Alternative Routes of the Pipeline 

Spatial analysis 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 along 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 involuntary resettlement whilst still supporting gravity aided water and 

sewage flow as shown in figures 3-1 to 3-5.  In some instances, Euclidean distance was considered 

to align pipelines with locations of booster stations and service reservoir (figure 3-3). 
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Figure 3-1: Suggested alternative alignment for some proposed distribution pipes in Enukweni 
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Figure 3-2: suggested alternative layout for distribution pipeline before proposed satellite 

office at Bwengu 
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Figure 3-3: alternative pipe alignment at Thumbi booster station 



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

33 

 

 

Figure 3-4: suggested alternative pipe layout near a cemetery opposite to Phwezi Women 

Training Centre 
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Figure 3-5: alternative alignment for distribution pipes around Rumphi stadium 

3.2.1.3 Alternative Siting for Sewer Network and Wastewater Treatment Facility 

Two wastewater management 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 networks to the 2 

sites are shown in figure 3-8.  

The consultantôs methodology and technique consisted of multiple works such as site visits to 

collect environmental data, GIS and Remote Sensing for mapping and modelling. A Multi-Criteria 

Decision Model (MCDM) and statistical 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 acceptability 

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

Restrictions factors that were used in the model are: (1) The wastewater treatment facility cannot 

be in river course; (2) The minimum distance of possible areas is at least 10 m away from 

surrounding buildings (Colorado, 2017) and (3) The wastewater treatment facility site should not 

be within areas of high flood susceptibility (4) The wastewater treatment facility site does not lead 
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to displacement of people (5) The proposed wastewater treatment facility is accepted by the 

community where it is located and the general public. 

Suitability Criteria  

Susceptibility to flooding: this is very significant because if a wastewater treatment facility is 

located within a flood prone area, water pollution 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 levelling the 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 buffer 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 susceptibility to flooding 

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 as liquid treatment units in crowded areas 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 figure 3-6 and a Multi-Criteria Decision model 

(figure 3-7) were used to conduct a pairwise comparison using scale proposed by (Saaty, 1990) 

shown in Table 5 to come up with suitable areas for the wastewater treatment facility presented in 

figure 3-8.  
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Figure 3-6: Raster input layers for the multicriteria wastewater treatment facility suitability 

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

suitability 

Table 5: Scale for pairwise comparisons (Saaty, 1990) 

Intensity of Importance Definition  

1 Equal Importance 

2 Equal To Moderate Importance 

3 Moderate Importance 

4 Moderate To Strong Importance 

5 Strong Importance 

6 Strong To Very Strong Importance 

7 Very Strong Importance 

8 Very To Extreme Importance 

9 Extreme Importance 

 

Out of the two proposed sites (Site1 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 network for Site 2. As such, Site 1 provides an option 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 hence low costs of levelling during construction; relatively far from flood 

prone area; at least 10 m away from surrounding settlement/built-up area; and along 200m riparian 
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buffer thereby lowering the cost of discharging and reusing the treated wastewater. Figure 3-8 

shows suitable and unsuitable areas based on the Multi-Criteria-Decision model. 

 

Figure 3-8: suitable and unsuitable areas based on the criteria used showing the 

recommended site (site 1) and unsuitable site (site 2) 

3.2.2 Wastewater Management Alternatives 

A number of options exist for management of wastewater (wastewater and faecal sludge) in the 

project area. The common options that are suitable for developing countries include ventilated 

improved pit latrines, waste stabilization ponds, individual septic tanks and communal anaerobic 

baffled reactor as detailed in table 6 below.  

 

Table 6: Comparison of wastewater management options 

No Technology Advantages Disadvantages 

1.  Ventilated improved pit 

latrines 

¶ Flies and odours are 

significantly reduced 

¶ Low reduction in BOD 

and pathogens with 
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No Technology Advantages Disadvantages 

(compared to non-

ventilated pits) 

¶ Can be built and 

repaired with locally 

available materials 

¶ Low (but variable) 

capital costs depending 

on materials and pit 

depth 

¶ Small land area 

required 

possible contamination 

of groundwater 

¶ Costs to empty may be 

significant compared to 

capital costs 

¶ Sludge requires 

secondary treatment 

and/or appropriate 

discharge 

2.  Waste stabilisation ponds ¶ Resistant to organic 

and hydraulic shock 

loads 

¶ High reduction of 

solids, BOD and 

pathogens 

¶ High nutrient removal 

if combined with 

aquaculture 

¶ Low operating costs 

¶ No electrical energy is 

required 

¶ No real problems with 

insects or odours if 

designed and 

maintained correctly 

¶ Requires a large land 

area 

¶ High capital costs 

depending on the price 

of land 

¶ Requires expert design 

and construction 

¶ Sludge requires proper 

removal and treatment 

3.  Individual septic tanks ¶ Simple and robust 

technology 

¶ No electrical energy is 

required 

¶ Low operating costs 

¶ Long service life 

¶ Small land area 

required (can be built 

underground) 

 

¶ Low reduction in 

pathogens, solids and 

organics 

¶ Regular desludging 

must be ensured 

¶ Effluent and sludge 

require further 

treatment and/or 

appropriate discharge 

4.  Communal Anaerobic 

Baffled Reactor 

¶ Resistant to organic 

and hydraulic shock 

loads 

¶ No electrical energy is 

required 

¶ Low operating costs 

¶ Requires expert design 

and construction 

¶ Low reduction of 

pathogens and nutrients 

¶ Effluent and sludge 

require further 
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No Technology Advantages Disadvantages 

¶ Long service life 

¶ High reduction of BOD 

¶ Low sludge 

production: the sludge 

is stabilized 

¶ Moderate area 

requirement (can be 

built underground) 

treatment and/or 

appropriate discharge 

 

The project proposes to use waste stabilization 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 insects or odours if 

designed and maintained correctly. 

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) Thulwe in STA Kazamaweôs area 

 

Both sites are accessible through existing roads and are far away the closest airstrip at Katumbi 

which is 28 km and 46 km away from sites a and b respectively.  

 

Though site a) is relatively closer to Rumphi Boma, the challenges for the site were the proximity 

of the site, less than 50 m away, to residential areas and South Rukuru River as shown in figure 3-

9.  
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Figure 3-9: Site a - Existing Dumpsite 

Having the landfill at this site would 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 management of the 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 close by, and this would consequently pose public 

and environmental health risk. 

 

Site b) was particularly favourable due to the because it is located far from households, nearest 

household is 720 m away, hence would pose minimal risk to communities as shown in figure 3-

10. 

 

In addition, the nearest surface water sources, Lunyina and South Rukuru River, are 3.8 km and 

5.8km away from the proposed site respectively. This reduces the risk of contamination of water 

sources by the leachate coming from the landfill. The distance from the surface water sources also 

reduces the risk of flooding for the proposed site. 
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Figure 3-10: Site b ï Proposed Landfill at Thulwe 

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 disadvantages of the options are presented 

in the table 7 below.  

Table 7: Comparison of solid waste management options 

No Technology Advantages Disadvantages 

1.  Sanitary landfill ¶ Excellent energy 

source 

¶ Modern landfills are 

eco-friendly 

¶ Protection of water 

supply 

¶ Partially responsible 

for climate change 

¶ Methane lights up 

easily 

¶ Contaminate soil and 

water through leachate 
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No Technology Advantages Disadvantages 

¶ Keep cities, towns, and 

districts clean   

¶ Keeps hazardous waste 

segregated 

¶ Comparatively low 

cost and simple 

technology solution 

when land is available.  

¶ Support jobs and local 

business 

¶ Affect wildlife through 

ingestion of plastic and 

other materials 

¶ A reasonably large area 

is required. 

 

 

2.  Open dumpsites ¶ Comparatively low 

cost and simple option 

when land is available.  

 

¶ This is not a disposal 

option but a common 

practice in low-income 

countries.  

¶ High environmental 

health risks. 

3.  Composting ¶ Environmentally 

friendly 

¶ Beneficial for crops 

through nutrients and 

improved soil structure 

¶ Intensive management 

and experience 

personnel are required. 

¶ Requires sufficient 

proportion of 

biodegradable material 

in the waste.  

¶ Not a complete 

disposal system; if 

there is no market for 

compost a further 

disposal option will 

still be needed.  

¶ Large, mechanised 

schemes have not been 

successful. 

4.  Incineration  ¶ Reduces the volume of 

combustible waste 

considerably 

 

¶ Smoke and fire hazards 

¶ High capital costs,  

¶ Requires highly skilled 

operation and control.  

¶ The waste must have a 

high calorific value, 

which is unlikely in 

low- and middle-

income countries.  
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No Technology Advantages Disadvantages 

¶ Cost-effective only if 

landfill sites are not 

available. 

 

From the comparison of the options, sanitary landfill is 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 

The selection of pipe material takes into account the main aspects of its lifecycle, namely the ease 

of acquisition, installation and maintenance, performance, interaction with the environment, risk 

to third party damage and physical and chemical resistance. Table 8 shows the different pipes that 

can be used for the water and sewer lines. 

 

Table 8: Comparison of sewer pipeline materials 

No Material  Advantages Disadvantages 

1.  Ductile Cast 

Iron (DI) 
¶ Extremely strong and durable 

¶ Requires very little maintenance 

once installed  

¶ It is recyclable 

¶ Rugged and resists damage during 

handling, shipping and installation. 

¶ Resistant to corrosion in most soils 

¶ Heavy  

¶ Prone to external and 

internal corrosion over 

time 

2.  Corrugated 

polyvinyl 

chloride 

¶ Chemically inert. 

¶ Light in weight making it easy to 

transport and to work with.  

¶ Relatively cheap. 

¶ Pipes are made of longer lengths 

which enhances faster installation.  

¶ Longevity as it is not subject to rust 

or corrosion 

¶ Recyclable. 

¶ Easy to make pipe connections 

¶ Cheap 

¶ Susceptible to 

deformation 

¶ Sizing options are limited 

 

3.  Corrugated 

Polypropylene 

(PPc). 

¶ Long service life, 

¶ Simple and safe handling and 

installation, 

¶ Very high resistance to mechanical 

impact  

¶ Highly flammable. 

¶ Susceptible to oxidation. 
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No Material  Advantages Disadvantages 

¶ Stable from UV degradation 

¶ High resistance to wear  

¶ Light weight of the pipes enables 

simple and safe handling and 

installation, 

¶ Flexibility of the pipeline  

4.  Glass fibre 

reinforced 

plastic (GRP) 

¶ Resistant to corrosion 

¶ Light in weight making it easy to 

transport and to work with.  

¶ High strength-to-weight ratio 

¶ Affordable in terms of cost 

¶ Low maintenance requirements 

¶ Stable from UV degradation 

¶ Able to withstand any wear and 

tear, pressure or damage 

¶ Susceptible to damage 

during transport and/or 

installation due to the 

brittle nature 

¶ Need for specialised 

equipment to install 

5.  HDPE  ¶ Chemically inert. 

¶ Easy to achieve water tightness  

¶ Easy installation  

¶ No need for totally straight trenches 

as the pipes are flexible. 

¶ Durability  

¶ Ability to resist corrosion. 

¶ Susceptible to stress 

cracking   

¶ Has lower stiffness 

compared to 

Polypropylene 

¶ High mould shrinkage and 

poor UV resistance 

6.  Reinforced 

Concrete 
¶ High resistance to mechanical 

damage  

¶ Low material cost 

¶ Requires less skilled labour for the 

erection of the structure 

¶ Requirement for Heavy 

equipment required for 

installation.  

¶ Higher installation costs. 

¶ Difficult to maintain 

required slide during 

construction 

¶ Needs straight trenches for 

installation. 

¶ Trench width must be 

wider 

¶ The cost of the forms used 

for casting reinforced 

concrete is relatively 

higher. 

7.  Steel ¶ High strength 

¶ Durable 

¶ Easy to maintain 

¶ Easily recycled 

¶ Heavy equipment 

required for installation. 

¶ Costly to install and 

repair 

¶ Heavy 
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No Material  Advantages Disadvantages 

¶ Difficult to construct with 

required slope. 

¶ Requirement for straight 

trenches. 

 

 

8.  uPVC  

 
¶ Usable for a variety of purposes 

¶ Longevity 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. 

¶ Water tightness easy to achieve  

¶ Easy to make pipe connections and 

maintenance 

¶ Susceptible to 

deformation 

¶ Susceptible to damage 

during transport and/or 

installation. 

¶ Sizing options are limited 

¶ Requirement for straight 

trenches. 

¶ Requirement for accurate 

bedding  

 

The project proposes that water supply and wastewater conveyance pipelines should be ductile 

cast iron (DI) and uPVC. Use of DI is good choice as the materials is extremely strong to withstand 

high pressures, durable, requires very little maintenance once installed, recyclable, resistant to 

damage during handling, shipping and installation and resistant to corrosion in most soils and; 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 connections and maintenance. Additionally, it is easy to achieve water 

tightness. 

3.2.6 Construction materials 

Table 9 shows the different construction materials that can be used in the project. The use of concrete 

blocks, steel and cement blocks for construction of different 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 they are 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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Table 9: Comparison of construction materials 

No Material  Advantages Disadvantages 

1.  Burnt bricks ¶ Economical (Raw material is 

easily available) 

¶ Very low maintenance cost is 

required 

¶ Demolishing of brick structures is 

very easy, less time consuming and 

hence economic 

¶ Reusable and Recyclable 

¶ Fire resistant 

¶ Equipment required is only a 

simple hand mould 

 

¶ Lead to deforestation and 

climate change 

¶ Quality is not always 

assured 

¶ Time consuming 

construction 

¶ Since bricks absorb water 

easily and weaken 

infrastructural integrity 

¶ Traditional brick making 

has 40-50% wastage 

¶ Construction process 

takes a long time as the 

bricks are small, costing 

more in terms of labour 

2.  Cement blocks ¶ Do not lead to deforestation and 

climate change 

¶ More systematic, faster, and 

stronger than brick masonry 

because of the vast size of the 

blocks  

¶ Cost reduction due to high speed 

and accuracy of construction. 

¶ High compressive strength 

¶ Good resistance to fire 

¶ Have a very low water absorption. 

¶ Relatively higher 

construction cost 

¶ Over time, they may be 

subject to water seepage 

 

3.  Stabilized soil 

blocks 
¶ Do not lead to deforestation and 

climate change 

¶ Main raw material is soil with an 

addition of cement 

¶ Less prone to theft and vandalism 

¶ Less prone to theft and vandalism 

¶ Made with a manually operated 

block press 

There is no wastage in production 

¶ Fast to build with, and unskilled 

people can learn how to build with 

the blocks fast 

¶ High level of skill 

requirement 

¶ Lack of availability and 

high price of cement  

¶ Requires suitable soils 

that may not be available 
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No Material  Advantages Disadvantages 

4.   

Steel  
¶ Reliability 

¶ Lesser construction time / greater 

erection speed 

¶ High strength and light weight 

nature 

¶ Uniformity, durability and 

performance 

¶ Of inertia obtained for a reinforced 

concrete structure are rather 

indefinite. 

¶ Recyclable 

¶ Easy to attain watertightness in 

structures 

¶ Prone to theft and 

vandalism 

¶ High maintenance costs 

and more corrosion 

¶ Higher initial cost / less 

availability 

 

5.  Concrete  ¶ Do not lead to deforestation and 

climate change 

¶ Economical 

¶ Less prone to theft and vandalism 

¶ Ability to be cast into shape 

¶ Excellent water resistance 

characteristics 

¶ Ability to consume and recycle 

waste 

¶ Low or zero maintenance required 

 

¶ Consumes a lot of cement 

¶ Lack of availability and 

high price of cement  

¶ Requires sand and gravel, 

some rare materials in 

some states of South 

Sudan 

¶ Requires skilled people to 

build with them 

 

The use of concrete blocks, steel and cement blocks for construction of different 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 they are 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 using field-based primary data collection 

tools, literature review of secondary 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 20th September 2022 to 2nd October 2022.  

4.2 PHYSICAL CONDITIONS  

The following physical information was collected to understand the baseline conditions that are 

prevailing in the project sites. GIS and remote sensing technology was applied where possible to 

achieve mapping of the baseline conditions.  

4.2.1 Methodology 

4.2.1.1 Atmospheric Condition 

The project sites atmospheric conditions were assessed to establish baseline condition which will 

help to monitor how the project activities will  impact atmospheric conditions. The parameters 

tested include Carbon Dioxide (CO2), Temperature (ambient), Relative Humidity (RH), Particulate 

matter (PM2.5), Sound/noise Levels (dBA), Electric Field, and Magnetic field. The parameters 

were measured using a CO2/Temp./RH DATA Logger, UNI-T A25M Meter, Sound Level Meter 

and Electromagnetic Radiation tester.  

4.2.1.2 Water 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 

and wastewater treatment plant were also tested for various water quality parameters. 

4.2.1.3 Geology, Settlement and Drainage 

Mapping exercise started by reviewing existing water infrastructure and network system, land use, 

site maps and high-resolution 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 infrastructures 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 referenced 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 scheme 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 and geological 

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 a Shuttle Radar 

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. Figure 4-1 outlines a summary of the 

processes for geological, topographical and drainage characteristics mapping. 

 

Figure 4-1: Workflow for Geological mapping Methodology 

In addition, WebGIS was used to map Project Affected 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 layers 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. Figure 4-2 shows an 

example of main road reserve band properties along the outer 5 meters of reserve. 

 

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

4.2.2 Findings 

4.2.2.1 Atmospheric Condition  

Temperature 

Rumphi District experiences warm temperatures with a mean annual temperature 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 according to topography. The district receives both conventional 

rainfall and relief rainfall. The mean annual rainfall for Rumphi at Katowo Station is 1087 mm. 

Figure 4-3 shows the total annual rainfall for Rumphi. The district receives above average mean 

annual rainfall.  
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Figure 4-3: Total Annual Rainfall for Rumphi at Katowo 

Climate Change Scenarios 

Figure 4-4 shows the precipitation change percentages that pertain to three possible climate change 

scenarios in Rumphi. The dry scenario assumes a -4% reduction in precipitation. The medium 

scenario assumes a 2% increase in precipitation. The wet scenario assumes a 5% increase in 

precipitation. Looking at the water resources availability, there will be a low climate risk for the 

source.  
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Figure 4-4: Predicted precipitation change due to climate change scenarios 

Figure 4-5 shows the temperature change percentages that pertain to three possible climate change 

scenarios in Rumphi. The low scenario assumes a 1oC in temperature. The medium scenario 

assumes a 2oC increase in temperature. The worst-case scenario assumes a 2.2% increase in 

temperature. The high temperatures could result in heat waves and increased evaporation from the 

run-on-river water source.  



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

54 

 

 

Figure 4-5: Predicted temperature change to climate change scenarios 

Air Quality  

Carbon Dioxide: 

The minimum and maximum carbon dioxide (CO2) levels recorded were 366 ppm and 397 ppm at 

Mwazisi Booster Site (S2) and Liquid Treatment Waste (S9) site respectively. The variation of 

C02 at the different sites is shown in figure 4-6.  
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Figure 4-6: Variation of C02 in the Project Area 

According to the CO2 meter manufacturer, the carbon dioxide grade guide for non-coerciveness 

reference is given in Table 10. With reference to this guide, all the studied sites fell in category B 

ï depicting good living environment. 

Table 10: Carbon dioxide grade guide for non-coerciveness reference 

Category CO2 ranges (levels) (ppm) Description  

A 250 ï 350 Ordinary level of outdoor air 

B 350 ï 1,000 Typical data of good living environment  

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

D 

2,000 ï 5,000 

The level of bad and hot air (can cause headaches, 

sleepiness, less concentration, heartbeat faster and 

mild nausea 

E 
> 5,000 

Extremely bad and hot air. (can lead to permanent 

brain damage, coma and even death 

 

Particulate Matter:  

The minimum and maximum particulate matter levels recorded were 20 µg/m3 and 55 µg/m3 at 

Mwazisi Booster Site and Phwezi Office site respectively. The variation of PM at the different 

sites is shown in figure 4-7. 
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Figure 4-7: Variation of Particulate Matter levels in the Project Area 

The air quality categories for PM include good (< 25 µg/m3), fair (25 ï 50 µg/m3), poor (50 ï 100 

µg/m3), very poor (100 ï 300 µg/m3) and extremely poor (> 300 µg/m3) as shown in table 11. 

According to this classification, Phwezi Office site scored ñpoorò, while two sites (Mwazisi Office 

and Mwazisi Booster) scored ñgoodò, and the rest were in the category of ñfair air qualityò 

Table 11: Ranges of PM and its associated air quality category 

Air quality category PM2.5 µg/m3 averaged over 1 hour PM2.5 µg/m3 averaged over 24 hours 

Good   Less than 25 Less than 12.5 

Fair   25ï50 12.5ï25 

Poor   50ï100 25ï50 

Very poor   100ï300 50ï150 

Extremely poor   More than 300 More than 150 

 

Noise: 

The minimum and maximum ambient sound and noise levels were recorded at Proposed Thulwe 

Landfill (53.3 dBA) and Rumphi Water Treatment Plant (92 dBA), respectively as shown in figure 

4-8. All the sites were within the recommended limits of sound and noise in both natural and 

working environments. 
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Figure 4-8: Variation of noise/sound levels in the Project Area 

4.2.2.2 Water Resources Condition 

Rumphi District has abundant perennial fresh surface water sources majority from Livingstonia 

mountain in the Northern part of the district. The project area has three major rivers namely, South 

Rumphi, Lunyina and South Rukuru. South Rumphi and Lunyina rivers flow in the southward 

direction from the Livingstonia mountain whilst South Rukuru flows from Mzimba and flows 

through Rumphi District in a general north eastern direction to Lake Malawi. The South Rumphi 

river is the source of water for the Rumphi Water Supply System. South Rukuru is the proposed 

wastewater treatment plant effluent recipient river, while the proposed landfill is 5.8km from the 

river. Considering the aforementioned factors, samples from the three water resources baseline 

data was tested for physical parameters as in table 12 below: 

 

 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

M
w

a
z
is

i

O
ff
ic

e

M
w

a
z
is

i

B
o

o
s
te

r

L
u
v
ir
i

B
o

o
s
te

r

B
o

le
ro

B
o

o
s
te

r

T
h
u

lw
e

L
a

n
d
fi
ll

B
o

le
ro

S
i
t
e
é

E
x
is

ti
n

g

D
u
m
p
é

L
iq

u
id

W
a
s
t
e
é

R
u

m
p
h

i

W
a
t
e
r
é

K
a
c
h
e

c
h

e
 B

o
o
s
te

r

P
h
w

e
z
i

O
ff
ic

e

E
n
u

k
w

e
n

i 
O

ff
ic

e

L
e

v
e

ls
 (

d
B

A
)

Site Name

Sound/Noise Levels



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

58 

 

Table 12: Water Quality Data 

  WATER QUALITY PARAMETERS  

  No. of 

Samples 

pH EC ms/cm 

TDS (mg/L 

Turbidity 

NTU 

DO (mg/L Temp oC 

South Rukuru 4 7.99 

(7.14-8.75) 

114.25  

(90-160) 

76  

(54-95) 

38.7  

(22.4-78.6) 

6.54 

(5.56-8.19) 

24.05  

(20.4-24.4) 

Lunyina River 2 7.075  

(7.07-7.08) 

80.5 

(52-109) 

51 

(31-71) 

37.8 

(19.7-55.9) 

6.25  

(6.1-6.4) 

22.95  

(25.2-

22.95) 

South Rumphi 

River 

4 6.91 

(6.66-7.15) 

31.95 

(27.6-34.6) 

20.67 

(17.6-22.5) 

7.22  

(4.49-7.15) 

6.75-7.98 19.45 

(17.8-24.3) 

MS 539:2013 

(Industrial 

Effluent 

Standard) 

  6.5-9.0     Max 25   Max 40oC 

 

The baseline data in the table above, shows that all three water resources have healthy water 

complying to 6.5-8.5mg/L requirement for Dissolve Oxygen (DO). The water temperatures for all 

three rivers were also normal and below room temperature implying no discharge of boiler or hot 

water in the rivers. The water pH was slightly above natural water pH signifying no discharge of 

chemical basic and alkaline substance in the water. Finally, the suspended particulate matter was 

also found to be very normal for surface water. The findings above imply the three rivers are not 

chemically and organically contaminated or polluted by direct anthropogenic discharges.  

4.2.2.3 Geology and Drainage 

Lithological Units Distribution  

Geological setting of the project areas was mapped and the project area is mainly underlain by 

crystalline igneous and metamorphic rocks (Figure 4-9). For instance, Sillimanite-cordierite gneiss 

(Figure 4-10a) is the dominating bedrock around the water abstraction area while granitic gneiss 

dominates the Jaghala (Our Future) service tank proposed site. In addition, other common 

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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Figure 4-9: Geologic units and structures in the project area 

 
Figure 4-10: (a) Sillimanite -Cordierite gneiss near water intake in Rumphi (b) Biotite Gneiss 

basement around Enukweni (c) quartz veins with associated large muscovite mica crystals 



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

60 

 

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 across the project areas which are characterized 

by the parent materials. Figure 4-11 shows different soil types in the area following a FAO 

classification system and Figures 4-12 a, b, c and d show detailed textural and composition 

variation from some sampled soils across 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 during 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 tarred roads are to be damaged or 

cut. 

 

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 around Bwengu area 

Land Use Mapping 

Rumphi is mostly dominated 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. Built-up areas are concentrated in commercial areas at Enukweni, Rumphi town, 

Bwengu, Phwezi and Bolero as shown in Figure 4-13. 
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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 recommend infrastructure 

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 supply infrastructure. Topographic analysis was conducted 

to inform alternative pipe layout analysis during project implementation. Figure 4-14 shows 

topographic variation while figure 4-15 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 (Rennó 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 classification based on Vasconcelos et al., 2017 

was used to produce flood hazard map (figure 4-16) based on HAND model to show areas that are 

likely to be flooded and damaged after extreme inter-annual events. Although most of the pipeline 

corridors are not prone to areas that are 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 (figure 4-17). 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 project area 

 

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 child-headed household recorded.  The number of female-headed 

households recorded was 30, representing 10.5% of the sampled households. Figure 4-18 depicts 

the age structure of the sampled households. 

 

Figure 4-18: Age Structure (Years) of the sampled households in the Rumphi Water Supply 

and Sanitation Services Improvement Project area 

The sampled 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 shown through the average age above. 

Table 13: 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 0 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 4-19). This is not surprising because Tanzania is to the North of Rumphi and Mzimba and 

there are some cross-border movements that occur, which may lead to some settling in Malawi.  

 

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

Improvement Project area 

Ethnically, 95% of the respondents are Tumbuka, with 3% Chewa and 1% Ngoni and Ngonde 

respectively. 
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Figure 4-20: Ethnic groups in the Rumphi Water Supply and Sanitation Services 

Improvement Project area 

In terms of language, 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 understand but in responding, 

their main language was Tumbuka. 
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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 the country (Christian, Islam, Hinduism and 

traditional), the study results showed that the respondents belonged to two religions Christianity 

(99.3%) and Islam (0.7%). 

 

Figure 4-22: Religions in the Rumphi Water 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 in the husbandôs home area and 

inheritance is passed through the fatherôs lineage. In this culture, although farming is done by both 

men and women, most domestic or household chores are mainly done by women, particularly 

drawing water, cooking and fetching firewood. In 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 homestead.  They complained about having to wake up very early in 

the wee hours of the morning 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. 

4.3.3.1 Gender Based Violence (GBV), Sexual Exploitation, Abuse and Harassment (SEAH) 

The project area is also not spared from Gender Based Violence (GBV), Sexual Exploitation, Abuse and 

Harassment. According to Rumphi Police Station, whose jurisdiction covers Rumphi and Mzimba North in 

T/A Jaravikuba and Mtwalo areas, three forms of Sexual Exploitation, Abuses and Harassment (SEAH) are 

recorded. The following are types of SEAH cases reported in project area:  

 

Sexual Abuse: The sexual abuse cases comprise of defilement, rape and indecent assaults. The defilement 

case also constitutes child abuse.  

 

 

Figure 4-23: Sexual Exploitation, Abuse and Harassment (SEAH) cases reported in Rumphi 
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Although the cases 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 of losing 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 

Mzimba North are very rare.  According to police, only one case was reported involving an intern who was 

allegedly raped by a driver.  It also believed that the cases could be considerable on the ground but become 

dark cases as some victims are afraid of the community negative perception about them, fear of losing 

position and job or benefits among others. 

 

Assault Cases: The project area also records assault cases that include Gender Based Violence (GBV) 

depending on circumstance in which the assault has been committed. For example, the grievous bodily 

harm can result from wife battering. The most common assaults in the area are of unlawful harm seconded 

by Occasional Actual Bodily Harm (OAB). Figure  4-24 below presents assault cases recorded in the project 

area.  

 

 
Figure 4-24: Graph of Assaults cases 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 category of marital and societal cases in 

first seven months of 2022.  
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Table 14: 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 Marital status case 0 

 Total 65 

 

Common cause of GBV: The Gender based violence cases are caused by various reasons. According to 

information obtained from police station, the common cause of reported GBV are: 

i. Lack of care for the family and failure to provide for the children, 

ii. Excessive alcohol drinking, 

iii.  Extra marital affairs, 

iv. Culture beliefs, 

v. Disagreements after selling agro-produce for example tobacco and groundnuts, and 

vi. Lobola payment which makes men ill -treat the wife especially in rural areas. 

 

Mitigation  Mechanism 

The project shall employ several mechanisms to mitigate Sexual Exploitation, Abuse and Harassment as 

well as Gender Based Violence. The project has developed Sexual Exploitation, Abuse and Harassment 

Management Plan to ensure no sexual abuse cases occur at workplaces. The project shall also collaborate 

with Police Victim Support Units, Community Police Units, CSOs, NGOs and District Gender and Social 

Welfare Office to sensitize communities on SEAH and GBV. 

4.3.4 Community Authority Structures  

The structures of authority at the community level follow the 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 Chikulamayembe for the Tumbuka and Inkosi ya Makosi Mômbelwa for the Ngoni of Mzimba. 

From the Themba la Mathemba, there are Traditional 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 them about the project. They are aware 

of the project and they pledged to support its implementation. From the Traditional Authorities 

and Inkosis, there are Group Village Headmen (GVH) who are responsible for a group of villages. 

Under them, are the Village Headmen. 



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

73 

 

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 are located at 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 

The survey results showed that 187 of the household 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 

attained higher education level (Figure 4-23). 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. 

 

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 point is the 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 (80%), District hospital 
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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, with cough (48%) and Malaria (33%) amongst the most 

prevalent (Figure 4-24).  

 

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

Improvement Project area 

The respondents were also asked 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 (Table 15).  

Table 15: 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 condition 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 of sharp instruments. Only 1% did not know (Figure 4-25). 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 project implementation. 

 

 

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 also sought 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 figure 4-26 below. 
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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 that they draw water from a communal 

borehole whereas 16% reported that they draw water from government-provided communal water 

points (Figure 4-27 and 4-28). Government-provided communal water points were mainly reported 

in Rumphi where there has been a scheme for provision of water through gravity-fed 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 advantage 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. 

 

Figure 4-30: Common sources of water for the people of the Project area, the case of communal 

boreholes 
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When asked about distances that they travel to access water, the maximum time taken was reported 

to be one hour (60 minutes) as shown in figure 4-29 below. 

 

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 understand 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 (Figure 4-30). The most 

common method of treatment was letting it stand to settle (49%) followed by adding chlorine 

(47%). Only 2% reported that they boil the water prior to drinking (Figure 4-30). 
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Figure 4-32: Treatment of water before use (top) and common methods of treating water before 

use (bottom) in the Rumphi 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 share sanitation facilities with other households. 

Therefore, the number of households sharing a sanitation facility are very high.  
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Figure 4-33: Sanitation in the Rumphi Water Supply and Sanitation Services Improvement 

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 respondents. Flush 

toilets were reported for 3.5 % of the households. Pit latrines are constructed using various 

materials as shown in figure 4-32 below. It is rare to find a hand washing facility outside a pit 

latrine as depicted below. The pit latrines are located outside the main house. 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 a hand washing 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 and firewood 

for cooking shows that there is a high burden on the trees in the area.  

 

 

Figure 4-35: Type of energy used for cooking 
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In terms of source of energy for cooking (see Figure 4-34 below), a majority of the 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 of firewood and charcoal trading in the area.    

 

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 indicated 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 use for cooking as their 

source of energy for lighting. 
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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 markets whereas 27% buy from ESCOM. Only 1% reported that they buy from NGOs 

such as Catholic Development Commission (CADECOM). 

 

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

A large proportion of the respondents 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 16)  

Table 16: Land Ownership in the Rumphi Water Supply and Sanitation Services Improvement 

Project area. 

Number of Pieces of Land Owned % of respondents 

0 3 

1 44 

2 32 

3 16 

4 4 

5 1 

 

In terms of tenure, 70% reported that it was 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 

townships. Land was reported to be used for farming all year round by only 12.2% compared to 

those who farmed seasonally reported by 87.1%. Land size/holdings ranged from 0.25 to 24 acres, 

with the majority (93.9%) holding between 0.25 and 3 acres (Figure 4-37). 
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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 number of 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/labourers. 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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Figure 4-40: Main types of 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 majority of individuals, about 91% (n =456), were reported to hold none of the 

skills as per figure 4-39 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%) reported that they 

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 structures need to be put in place by the contractor to ensure 

that there are no challenges with employment offers. 
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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 

and 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 assessment and 

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 complaints, the complainants 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 non-existent and non-functional, 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 with the 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 Health (https://covid19.health.gov.mw), the situation 

as of 18th October 2022 was as follows: 

Table 17: Corona Virus Situation in Malawi and in Mzimba North and Rumphi as of mid-

October 2022 

 

The Ministry of Health declared a cholera outbreak in Malawi on 3rd March 2022, following 

laboratory confirmation of a case in the country. A second case was detected on 7 March. As of 

26th April 2022, 78 cholera cases and four deaths had been reported, of which 97% (76 cases) were 

from Nsanje District. The Northern Region started reporting cases from 15th October 2022. 

Presently, twenty-five districts have reported cholera cases, including Rumphi (650 cases and 10 

deaths) and Mzimba 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 latrines (i.e., practising open defecation).  

4.3.16 Archaeology and Cultural Heritage 

Desk studies were conducted to identify any cultural heritage sites within the project area from 

gazzeted sources.  Local knowledge was also solicitated from traditional leaders and communities.  

The exercise revealed that no existing information or reports are available on archaeological or 

culture heritage in the project area. 

In addition, a field survey was conducted 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 settlement, etc.). The 

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. 

https://covid19.health.gov.mw/
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However, a chance find procedure has been developed to provide guidance in case 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 and wastewater, 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 sought to understand 

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 proposed project area. This was used to inform and 

validate/triangulate issues that come from community and key informant interviews, and review 

of documents. 

4.4.2 Findings 

4.4.2.1 Wastewater Management  

Rumphi District and the surrounding areas have no sewerage network or wastewater treatment 

facility. The district wastewater is, therefore, managed on-site 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 use improved 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 toilets 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 non-functional and there was no hand 

washing facility. Other market centres such as Katowo, Mhuju, Phwezi and Mphompha have 

unimproved traditional latrines.  

 

The district has 25 health facilities and all of them have flush toilets with running water and pit 

latrines (NRWB, 2022). For school sanitation, the district has inadequate sanitation facilities in 

schools. The primary school learner to toilet ratio for boys and girlôs learners in the district at 1:80 

and 1:82 respectively against the 1:60 ratio recommended by the Ministry of Education, Science 
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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, transportation and disposal/reuse of 

faecal sludge from the onsite sanitation systems in public and commercial institutions due to 

absence of wastewater collection and treatment facilities. The district mainly relies on public 

Service providers (Malawi Defence Force) and private 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 makes it very costly. The faecal sludge is, therefore, illegally emptied in forests, causing all 

forms of pollution that threaten public health and the environment (NRWB, 2022). 

4.4.2.2 Solid Waste Management  

Currently, solid waste is generated from various domestic, commercial and institutional premises. 

The composition of the solid waste includes both biodegradable and non-biodegradable waste. 

Table 18 shows the major categories for the waste generated in Rumphi. 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 establishments. 

Table 18: Major waste categories 

    Proportion (%)  

  Solid Waste Type Domestic Solid 

Waste 

Institution & Public 

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 Council is 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 market centres, it is only Rumphi 

boma Market which has some form of facilities for waste storage and collection for disposal.  The 
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market has a refuse bank constructed with burnt bricks situated inside the market. There are also 

some bins available in the market (Figure 4-40). 

 

 

Figure 4-42: Bins at Rumphi Boma 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 metres from 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 2019-2020, the majority (67.9 %) 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 disposal of solid 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 residential 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 burned in the vicinity 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 infestation by vermin and growth of unwanted disease-causing 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 Figure 4-42.  
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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 cholera. Poor solid waste 

management disposal was also established at other market centres in the district as depicted in 

Figure 4-43. Poor waste disposal often leads to odour, loss of aesthetic, blocking of the drainage 

system, and spreading of airborne and waterborne diseases. 

  
 

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 the waste generated 

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 institutions operating 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 air pollution. 

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, reptiles, amphibians, fish and macro-invertebrates 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 thickets on hill tops 

(Figure 4-44). 

 

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 studies on existing biological conditions 

are contained in Appendix VII . 

4.5.1 Flora Assessment 

Species Diversity 
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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 presented in Appendix VII . 

Table 19: Number of plant species per site as recorded in the Rumphi Water Supply and 

Sanitation Services Improvement Project area. 

Ser. 

No. 

Site  

Name 

Total no. of plant 

species 

Habitat description 

1 Rumphi River Intake 40 

Mixed woodland along Rumphi 

River 

2 Bwengu offices 64 Cultivated land 

3 Thumbi Booster 63 Cultivated land 

4 Mzokoto stop over 35 Cultivated land 

5 

Phwezi Offices & 

Housing 51 

Cultivated land 

6 Thumbi tank site 30 

Degraded miombo woodland on 

hilltop 

7 Our Future - Boma 27 

Degraded miombo woodland at the 

hill stops 

8 Bolero tank site 42 Thicket on top of the hill 

9 Luviri tank site 27 Miombo woodland on top of the hill 

10 Luviri booster 30 Cultivated land 

11 

Mwazisi booster & 

Housing 45 

Cultivated land 

12 Mwazisi tank site 30 Miombo woodland on top of the hill 

13 

Mwazisi Housing & 

offices 28 

Cultivated land 

14 Kacheche tank 25 Uphill  

15 Kacheche booster 55 Cultivated land 

16 Bolero offices 39 Bolero offices 

17 Bolero Booster 33 Along Nyika ï Rumphi road 

18 Enukweni Offices 44 Cultivated land 

19 Pipeline from intake 91 

Mixed woodland along Rumphi 

River 

20 Treatment & Tank site 34 Miombo woodland along hill slopes 

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 and human activities of the area.  (Figure 4-45). 

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

firewood (Figure 4-46). 

 

 

Figure 4-47: Plant habits of the Rumphi Water Supply and Sanitation Services Improvement 

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 (Figure 4-47), has a species richness of 40. Apart from Afzelia 

quanzensis, which is an endangered species, 18 of the recorded plant species are vulnerable and 

hence require special protection. It was noted that NRWB already has designated for reforestation 

areas within the intake area up to its treatment plant.  It was also noted that most species are 

classified as data deficient under the International Union for the Conservation of Nature 

(IUCN)(Appendix VIII). A data deficient species is one which has been categorized by the IUCN 

as lacking sufficient information for proper assessment of its conservation status to be made. The 

high plant species diversity of this site makes it of high value and any project activity is expected 

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 characterized by degraded miombo woodlands on the hill slopes (Figure 4-48). 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 recorded at this site were Sterculia 

quinqueloba and Afzelia quanzensis. 
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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 (Figure 4-49). The 

Booster and office buildings are located in cultivated land with 30 and 39 plant species, 

respectively. Although the tank site and waste disposal site have 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 

degradation. 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 place. Increase 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 (Figure 4-50). The major impact of the 

project will be on the grass vegetation which is used as thatch by the local people. 

 

 

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

 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































