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EXECUTIVE SUMMARY
1. INTRODUCTION
The Organic Law on environmental protection made Environmental Impact Assessment (EIA)
mandatory for approval of major projects activities and programs in the Republic of Rwanda.
This report contains the findings of Environmental Impact Assessment study for Rwamagana 34
dam construction and irrigation infrastructure rehabilitation project located in Rwamagana
District of Eastern Province of Rwanda.
During the planning stage, LWH commissioned SMEC to carry out preliminary and detailed
design studies for works related to the Dams Construction and Development of Irrigation
Infrastructures of Rwamagana 34 (250 ha) in Rwamagana District of the Eastern Province,
Rwanda.
Following the results of the detailed design studies, LWH commissioned Green and Clean
Solutions Ltd (GCS) Company to carry out an Environmental Impact Assessment (EIA) and
Environment Management Plans (EMP) study as a requirement for implementing the above
mentioned projects.
2. STUDY OBJECTIVES
The global objective of the assignment is to assist MINAGRI to develop an Environmental Impact
Assessment (EIA) and an Environmental Management Plan (EMP) to ensure that construction
and development of hillside irrigation of Rwamagana 34 (Nyirakidibiri) dam construction and
irrigation infrastructure is implemented in an environmentally and socially sustainable manner
and in full compliance with Rwanda’s and the World Bank’s environmental and social policies
and regulations.
The specific objectives of this study are:
(i)To assess the potential environmental and social impacts of the proposed dam construction
and development of Hillside irrigation infrastructures of Rwamagana 34 (250 ha), whether
positive or negative, and propose mitigation measures which will effectively address the
impacts; and
(ii) To inform the project preparation process of the potential impacts of different alternatives,
and relevant mitigation measures.
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3. METHODOLOGY USED FOR THIS STUDY
Different techniques were used to collect data required for this study and these include a
comprehensive literature review, field visits and direct observations, surveys and interview with
key concerned respondents. Prior to undertake a detailed EIA study, the team undertook an EIA
Scoping which is a precursor and an important part of the initial phases of the EIA process.
After gathering enough data and information from both field and document review and having
applied various data collection tools, the team of consultants as a group consolidated the
findings into this comprehensive draft report to be reviewed by the whole team and submitted
to the client for comments and possible input.
4. PROJECT DESCRIPTION
Project Location
The 3 LWH Phase 1B Project site Rwamagana-34 is located in Rwamagana district of Eastern
Province. The command area of the project belongs to Gahengari sector of Rwamagana district
along the source river Nyirakidibiri. The study catchment area is located between (Coordinate-X:
538578.14m and Coordinate-Y: 9779296.62m). The project site Rwamagana-34 is connected
partially with the tarmac road and partially with the rough road from Kigali. The nearest road
head of Rwamagana-34 is Musha, about 53 km from Kigali through Kigali-Kayonza road. A
seasonal rough road leads to the dam site which is about 8 km from Musha.
Project Activities
Among different project activities, there will be a construction of the upstream irrigation storage
dam in Rwamagana 34 site which will be implemented on only one tributary flowing from the
Nzige, Gahengeri and Mwulire sectors, Rwamagana District. The reservoir will be sized of a 10.7
m of height. Irrigation and drainage infrastructures and facilities will also be provided to allow
the command area efficient, productive and sustainable. The main raw materials inputs required
for the operational phase of the project will include water for irrigation, domestic and
commercial use, Provisional power demand for the project (e.g. for generators use),
Agrochemicals like fertilizers (e.g. NPK, Urea), pesticides e.g. Fungicide /herbicide.
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5. PUBLIC CONSULTATIONS
Public consultations were organized to collect first-hand accounts of benefits and grievances
from interested/and affected parties by construction and development of hillside irrigation of
Rwamagana-34 and development project using semi structured interviews. They involved group
discussions with purposively selected individuals/stakeholders to gain information on their
concerns, perceptions, reactions and experiences of livelihood changes brought as a
result/consequence of command area irrigation and development project. During consultations,
local people pointed out the positive outcomes that the project will bring about and raised their
panic for loss of ownership to their plots. GSC consultants supported by LWH Engineer and
community officer explained that activities done on the ground belong to the land owners and
they shall be compensated for any property loss.
6. ASSESSMENT OF PROJECT ALTERNATIVES
This project is proposed to be developed on area where traditional agriculture and animal
husbandry activities are undertaken. The area face with different challenges including long dry
season with less precipitations and high temperatures. Environmentally, the area does not
present the proximity sensitive areas but is in the same zone with Akagera basin, considering
the characteristics of the site, no other sites of equivalent size that would be suitable for the type
of the proposed project have been identified, and for that reason no other alternative sites have
been considered for the project.
7. POTENTIAL PROJECT IMPACTS (POSITIVE AND NEGATIVE) AND MITIGATION
MEASURES
The present study identified and assessed the physical, biological and socioeconomic impacts of
the project, interaction of these impacts, recommends mitigation measures and develops an
Environmental Management and Monitoring Plan that will guide implementation of Rwamagana
34 project. The positive impacts identified include rural employment opportunities and income,
increased public income, increased horticulture productivity in the project area, flood control,
poverty alleviation as well as environmental protection.
Key Potential adverse impacts identified include Landscape change in the project area, change of
surface drainage, loss of soil and vegetation in reservoir sites, soil contamination due to disposal
of spoil soils, spread of waste during drains repair, water pollution, loss of biodiversity, and
change of flows for downstream users. Human Health, especially near reservoirs and canals, can
also be adversely affected as irrigation can support many waterborne diseases in both humans
and animals such as malaria, yellow fever, cholera, typhoid, hepatitis, etc. However the above
potentially adverse impacts identified are mostly short term and manageable in nature and
expected to occur during the project implementation but can be improved through the identified
and proposed mitigation measures.
In order to ensure that the proposed mitigation measures are implemented, an environmental
management and monitoring plan was developed to guide all activities of the project during all
its phases. Monitoring of water quality, quantity, soil fertility status, emergence of pests and crop

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 4

Ministry of Agriculture and Animal Resources

LWH

diseases, incidence of waterborne diseases, safety hazard, etc. are done during the
implementation of project activities.

CONCLUSION
Based on the nature and extent of the proposed project, the findings of the EIA and the
understanding of the significance level of disturbance of potential environmental impacts, the
construction and development of hillside irrigation of Rwamagana 34 project activities
considered in this study are environmentally practicable due to the fact that the adverse impacts
expected can be effectively managed following the designed EMP which includes mitigation
measures which will present in appropriates chapter.
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ABBREVIATIONS AND ACCRONYMS
BP
: Bank Procedures
CBD : Convention on Biological Diversity
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CPS : Coefficient of Soil Permeability
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DDP : District Development Plan
EA
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EAP : Environmental Assessment Practitioner
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EMMP : Environmental Management and Monitoring Plan
EMP : Environmental Management Plan
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: International Finance Corporation
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JICA : Japanese International Cooperation Agency
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MDGs : Millennium Development Goals
MIGA : Multilateral Investment Guarantee Agency
MINAGRI: Ministry of Agriculture and Animal Resources
MININFRA: Ministry of Infrastructure
MINIRENA: Ministry of Natural Resources
NBI : Nile Basin Initiative
NELSAP: Nile Equatorial Lakes Subsidiary Action Plan
NGO : Non Governmental Organization
OP
: Operation Policy
PAPs : Project Affected Parties/People
PMT : Project Management Team
PMQAP: Project Management and Quality Assurance procedures
PPC : Personal Protective Clothing
PPE : Personal Protective Equipment
RAB : Rwanda Agriculture Board
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RDB : Rwanda Development Board
REMA : Rwanda Environment Management Authority
RHSP : Rwanda Health Sector Plan
RoD : Record of Decision
RSSP : Rural Sector Support Project
SCS : Soil Conservation Society
SPATR
: Strategic Plan for Agricultural Transformation in Rwanda
ToR : Terms of Reference
UNAIDS: United Nations on AIDS/HIV
USAID : United Sates Agency for International Development
WB : World Bank
WBG : World Bank Group
WHO : World Health Organisation
EICV:
SMEs:

Enquete Integrale sur les Conditions de Vie des Menages-Rwamagana
Small& Medium Enterprises
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TERMS AND GLOSSARY
Advance Impacts are effects that might occur on an environment as a result of implementing a
project.
Affected Environment refers to an environmental component that might be impacted upon
during construction and operation phases of project implementation.
Contractor refers to the main contracting firm as well as all sub–contractors that will be
involved in the construction phase of the proposed project.
Cumulative impacts refer to the total effects on the same aspect of the environment resulting
from a number of activities or projects.
Developer is the person/ company proposing to develop or implement a new project or
rehabilitate an existing project.
Direct impacts are effects on the environment brought about directly by the proposed projects.
These are both positive and negative.
Due Date refers to the date by which the activity or measure must be in place or completed.
Where due dates are not specifically given, this implies that the activity must be in place at the
beginning of the phase and continues throughout the phase.
Environment is composed of atmosphere, biosphere, hydrosphere and lithosphere.
Environmental Impact Assessment is a comprehensive analysis of the project and its impacts
(positive and negative) on the environment and a description of the mitigation measures that
will be carried out in order to avoid or minimize these effects.
Environmental Monitoring is the process of examining a project on a regular basis to ensure
that it is in compliance with an Environmental Management Plan (EMP), or the Government of
Rwanda (GoR) Environmental Impact Assessment (EIA) certification of approval conditions
and/ or environmental prescriptions.
Frequency refers to the number of times that an activity should take place for repetitive
activities.
Indirect impacts are either positive or negative effect that a project indirectly has on the
environment.
Involuntary resettlement is the forceful loss of land resources that requires individuals,
families and / or groups to move and resettles elsewhere.
Lead Agency is an organization with primary responsibility for the protection of the
environment. For instance, the lead agency for environment matters in Rwanda is the Rwanda
Environment Management Authority (REMA).
Marshland is a wetland submerged by water. The water may be a few inches deep to two or
three feet. It provides traditional habitat for many birds like ducks, herons and shorebirds.
Most marshes are low-lying areas around lakes, rivers and streams. They have grassy vegetation
that can live and grow in the wet conditions. Higher ground also has trees and bushes that add to
the diversity of food and shelter for wildlife.
Measures to be Taken is commitments or requirements made to mitigate/reverse negative
impacts.
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Mitigation measures are actions identified in an EIA to negate or minimize the negative
environmental impact that a project may have on the environment.
Ongoing refers to activities that are either continuous (take place at all times) or have no
defined frequencies.
Project and sub-project are a set of planned activities designed to achieve specific objectives
within a given area and time frame.
Project Brief is the initial report submitted to REMA to initiate the process that will lead to the
issuance of the EIA Study certificate of approval.
Project Management Team refers to representatives of MINAGRI/RSSP (including Rural
Engineers, Project Manager, Site Agent, Site Engineers, etc.), Consultant Representatives, the
Contractor’s Site Manager and the Contractor’s GCS Manager.
Responsibility refers to the responsible person, group of persons or organization who must
ensure that the proposed measures are implemented.
Scoping is the initial stage in an environmental impact assessment that determines the likely
environmental parameters that will be affected and the aspects of the project that will bring
upon these effects.
Screening is an initial step when a project is being considered for environmental assessment.
Screening is the determination of the level of assessment that will be conducted. In the case of
GoR, screening will place project into one of three environmental categories (I, II or III).
Significance refers to importance and characteristics of an impact on the environment.
Stakeholder is any person or group that has an interest in the project, and the environmental
effects that the project may bring about.
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1.0 INTRODUCTION
1.1. PROJECT BACKGROUND
The Government of Rwanda (GoR) is pursuing a comprehensive Poverty Reduction Programme.
In support of this Programme, the GoR has received a grant from IDA towards the
implementation of the LWH activities under the Ministry of Agriculture and Animal Resources
(MINAGRI). The LWH aims at promoting diversification of economic activities in rural areas as a
way of increasing and stabilizing rural incomes. The project is aiming at modernization and
commercialization of agriculture for strengthening the economic access of the rural
communities to food for consumption and livelihoods improvement. The emphasis of LWH is on
broadening deepening the support provided to the rural communities.
The project uses a modified watershed approach to introduce comprehensive and improved
land-husbandry measures for hillside agriculture intensification. It also involves developing
hillside agriculture for sub-sections of each site. The project envisions the production of high
value horticultural crops with the strongest marketing potential on irrigated portions of hillsides
of the watershed as well as the production of food crops and tree/ shrub products on rainfed
part of the catchment. It is in this regard that the project will invest construction on the selected
sites. Water harvesting infrastructure will be developed jointly with the irrigation
infrastructures including the water conveyance channels.
LWH plans to carry out civil works related to the construction of dam and water conveyance
channels to enhance irrigated horticulture production in command area of Nyirakidibiri in
Rwamagana District in Eastern Province. This activity requires the preparation of an
Environmental Impact Assessment (EIA) and an Environmental Management and Monitoring
Plan (EMMP). For the purposes of this study, “environment” is defined as the biophysical
environment, human uses of that environment (e.g. farming, fishing), and cultural property as
defined in World Bank OP 4.11 Physical Cultural Resources. The EIA is prepared in accordance
with the requirements of:
(i) Article 67 of the Organic Law N° 04/2005 of 08/04/2005 determining the modalities of
protection, conservation and promotion of environment in Rwanda; and
(ii) Applicable World Bank safeguards policies, especially OP 4.01 Environmental
Assessment, OP 4.04 Natural Habitats, OP 4.09 Pest Management and OP 4.12
Involuntary Resettlement. The objectives of the EIA are to ensure environmental due
diligence according to Rwandan Law and the Safeguard policies of the World Bank.
During the planning stage, LWH commissioned GCS Ltd to carry out preliminary and detailed
Environmental Impact Assessment studies for the project works related to the construction and
development of hillside irrigation infrastructures of Rwamagana 34 (250 ha) in Rwamagana
District of the Eastern Province, Rwanda. GCS Ltd concluded their study and submitted their
findings to LWH in July, 2013.
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In this regard, LWH commissioned an Environmental Impact Assessment (EIA) study as a
requirement for implementing the above mentioned project. A portion of the IDA grant has been
used to commission this study.
Environmental authorization in terms of Article 67 of the Organic Law N° 04/2005 of
08/04/2005 determining the modalities of protection, conservation and promotion of
environment in Rwanda and World Bank Safeguard Policies, especially Environmental
Assessment (OP 4.01), Natural Habitats (OP 4.04) and Pest Management (OP 4.09), Physical
Cultural Resources (OP 4.11) and Involuntary Resettlement (OP 4.12) is required before the
infrastructure components of the project can be implemented. LWH contracted Green and Clean
Solution Ltd, to undertake an Environmental Impact Assessment. The EIA process commenced in
June 2013, and has culminated in the compilation of this report.
1.2. OBJECTIVE OF THIS STUDY
The global objective of the assignment is to assist MINAGRI to develop an Environmental Impact
Assessment (EIA) and an Environmental Management Plan (EMP) to ensure that the
construction and development of hillside irrigation infrastructures of Rwamagana 34 is
implemented in an environmentally and socially sustainable manner and in full compliance with
Rwanda’s and the World Bank’s environmental and social policies and regulations.
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1.3. SPECIFIC OBJECTIVES OF THIS STUDY
The assessment phase of the project forms the bulk of EIA process and its purpose is generally
to:
 Investigate the key issues raised during the scoping phase;
 Investigate project level alternatives to the proposed activity;
 Assess all identified impacts and determine the significance of each impact; and
 Formulate mitigation measures that will minimize negative and maximize positive
impacts as well as the Environmental management and monitoring plan (EMMP).
The findings are presented and discussed in this report.
1.4 STUDY SCOPE AND METHODOLOGY
1.4.1 Study scope
A scoping study was undertaken at the beginning of the study process. This exercise involved
consulting with the client- LWH personnel at different levels, key stakeholders including District,
Sectors, cells Officers and the community. The scoping study included also a site visit to have a
general overview of the physical, biological, socio-economic environments and their interaction
for the purpose of drawing main anticipated impacts of the project on general environment.
Through the scoping study, which entailed an initial and broad assessment of the project,
policies, regulations and baseline data, a scope for the study was generated including
geographical coverage, stakeholders (interested and affected parties), significant impacts (areas
of study) and the levels of detail in each particular impact study. The spatial scope of the project
was determined largely by adopting a catchment approach which considered the subproject
areas as part of catchments.
The following scoping techniques were used to determine the scope study of the environmental
impact assessment study including the public consultation:
o Site visits.
o Questionnaire.
o Checklists.
o Stakeholders identification
o Literature review and documentation
The terms of reference also helped in shaping the scope as well as the methodology to be applied
in assessing the impacts and the scoping exercise also resulted in the formulation of an initial
Environmental Impact Identification.
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1.3.2. METHODOLOGY USED FOR THIS STUDY
1.3.2.1 Baseline Assessment
Baseline data was first collected from secondary data from other previous related studies
documents, policies, regulations and guidelines as well as primary data collected from the field
site. Data collected included information on the physical environment. This includes the geology,
topography, soils, climate, surface and ground hydrology, existing water point and non-point
pollution discharges, and receiving water quality. The biological environment including flora,
fauna, rare or endangered plants and animals species, sensitive habitats, different species of
commercial and international importance; various species with potential to become nuisances,
dangerous or vectors.
The socio-cultural environment includes the population, land uses; planned development
activities; water users and uses, subsistence community structures, employment; distribution of
income, goods and services; recreation; public health and safety( including water and sanitation
status); cultural aspects/properties; aspirations and attitudes in the project area.
 To understand the probable impacts of the project on the surface water quality in the
surrounding areas, water quality data were reviewed based on the information from
monitoring stations near or around the site area. Surface water quality assessment is
regularly done to evaluate the impact of the project on surface water. This will be done before the
project and during its operational phase.

 Ecological study was done helped by the following methods:
 Literature Review:
A literature review was conducted to determine the existing conditions within the study area
and to identify habitats and species of potential importance that may be affected by the Project.
The literature review included feasibility studies, reports undertaken in the area, academic
studies, vegetation maps and land use maps, Rwamagana district development plans and
integrated management of critical ecosystems (IMCE) reports as well as the list of protected
marshlands of Rwanda and the list of Rwandan marshlands of international importance.
 Site visits and observations:
Following a literature review of available ecological data characterizing the project catchment,
field survey including photographs taking was undertaken to project area to get direct
knowledge of the area and keep informed and make a relationship with the information
gathered from secondary data.
 Habitat Survey:
During habitat survey in the study area, a special attention was paid to those areas which will be
directly impacted and relocated by the proposed project. Colour photographs were taken of all
habitat types surveyed as well as other features or species of ecological importance or
conservation value.
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 Global Flora & Fauna Survey:
The terrestrial floral and faunal survey recorded major plant and animal species and their
relative abundance (Species richness, relative abundance, periodic and rare) in each habitat type
within the study area. Efforts were also made to find the existence of protected species known to
be threatened, endemic and endangered and rare based on national conservation importance.
1.3.2.2. Project Alternatives
The consultants together with the SPIU RSSP/LWH Environmental officer and LWH Engineers,
Local leaders and community members and other involved stakeholders analyzed the various
project alternatives available to achieve this project’s objectives but with the least adverse
environmental impacts. The alternatives were identified and evaluated determining impacts and
cost implications of each alternative.
The assessed alternatives during this practice incorporated;
a. Site alternatives in project location particularly with regards to location based impacts
and land use conflicts.
b. Waste water management
c. Project technology including irrigation methods, project scale and design.
d. Project construction, materials, phasing, operations and maintenance.
e. No Project alternative was also assessed to determine the impact of this No Project
circumstances.
1.3.2.3. Public Consultations
Consultations with key stakeholders (Appendix 1) are a continuous process that was carried all
through the study process and would be continued during the construction and operation
phases of the project. During public consultation process, a stakeholder mapping exercises was
undertaken in scoping phase to identify Interested and Project Affected Persons (PAPs) to the
project. The mapping exercise was conducted simultaneously with the scoping exercise. The
exercise identified all the stakeholders in the area including the communities around the area,
organized community groupings administration among other stakeholders. Public consultation
was critically assisted the team to comprehend the local conditions and use of existing
traditional methods and intrinsic inside the local communities and institutions operating in the
project area.
The stakeholders’ consultation also helped in highlighting the severe socio-economic and
environmental concerns and impacts that could arise from the project and was instrumental in
helping to come up with practicable mitigation measures.
Their views were required from different groupings including those from civil society, relevant
governmental ministries, LWH, districts and Sectors administration, multi lateral agencies
among others. Stakeholder contributions were captured in the Public Issues and Concerns
Report. Issues and concern or suggestions by stakeholders were then integrated to the study
program.
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1.3.2.4. Impact Predicting and Assessment
Different techniques and methods were applied during impact identification, prediction/forecast
and assessment or evaluation. The consultants with the help of stakeholders identified and
analyzed potential impacts linking these with specific project activities and phases. First the task
was to consider both positive and negative impacts of the project.
While considering the impacts, the study assessed them in light of their characteristics i.e. nature
(positive or negative), extent (spatial), incidence (rarity, intermitted or constant), magnitude,
whether reversible or irreversible, direct or indirect, probability of occurrence and significance
with and without mitigation.
The exercise also assessed the cumulative effects of project impacts and particularly on land use
and water quality in the project area. A number of tools were applied to identify and evaluate
impacts:
- A checklist was used to categorize environmental impacts, while
- A matrix was used to identify the interconnection activities-impacts.
- An impacts network was used to recognize indirect and cumulative networks.
1.3.2.5 Environmental Management and Monitoring Plan
Based on the impacts an Environmental Management and Monitoring schedule Plan (EMMP)
was developed. The management plan highlights all anticipated impacts and their areas of
incidence. It also provides the mitigation measures to be undertaken and the duration within
which institution such measures are to be handled. The plan also identify the key
workforce/personnel responsible for implementing particular action plans as well as give an
indication of the estimated costs of these activities.
As an EMMP document is provided for this subproject, and will stay considered as a pillar tool to
be used for planning and management (when auditing) by the project implementers,
beneficiaries and relevant Agencies/Establishments.
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2.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
Rwanda has sufficient legal instruments to ensure sustainable use of natural resources and
environmental management. Most of the environmental legislation and policies to do with the
environment in Rwanda were promulgated through the National Environment Action Plan
(NEAP) process. The overall objective of NEAP is to integrate environmental concerns into the
social and economic development process in the country. The NEAP therefore outlines a strategy
and programme for addressing environmental issues and forms the basis for the current
environmental policy in Rwanda. The main thrust of NEAP is to identify environmental issues
and problems, analyze their causes and recommend measures to resolve the issues for each
sector.
Creation of awareness at all levels of society of the environment and its relationship to socioeconomic development and of the necessity for rational resource use among sectors of the
country is a vital part of the overall objective. Public participation in the environmental decisionmaking process is an important element of the Rwandan policy. Amendment of existing
legislation to enhance environmental quality is also a part of the NEAP process. The protection
and management of environment are among the pillars of Vision 2020, the development strategy
for Rwanda. The environmental objective of the Government is that by 2020, it will have built a
nation in which pressure on natural resources, particularly on land, water, biomass and
biodiversity, has significantly been reduced and the process of environmental pollution and
degradation has been reversed; an action in which the management and protection of these
resources and environment are more rational and well regulated in order to preserve and
impart to future generations the basic prosperity necessary for sustainable development is
envisaged.
In this section of the report, we made a review of the legal, policy, institutional framework and
development strategy in line with the environmental and social Assessment requirements for
Rwanda. We further reviewed the relevant World Bank Safeguard Operational Policies (OP) and
Procedures (BPs) applicable to the project as well as the international laws and conventions that
bear significance to the implementation of this project.
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2.1. LEGAL FRAMEWORK
2.1.1. Constitution of the Republic of Rwanda 2003
As the supreme law of the country, the constitution of the Republic of Rwanda stipulates that the
state shall protect important natural resources, including land, water, wetlands, minerals, oil,
fauna and flora on behalf of the people of Rwanda. This constitution entrusts the government
with the duty of ensuring that Rwandese enjoy a clean and healthy environment. Article 49
states that every citizen is entitled to a healthy and satisfying environment. Every person has the
duty to protect, safeguard and promote the environment. The state shall protect the
environment. The law determines the modalities for protecting, safeguarding and promoting the
environment.
2.1.2. EIA Guidelines for Rwanda
The Organic Law on environment protection made Environmental Impact Assessment (EIA)
mandatory for approval of major development projects, activities and programs in the Republic
of Rwanda. By mandate of parliament of the Government of Rwanda, as conferred upon the
Minister responsible for environment, in the Organic Law N° 04/2005 of 08/04/2005
determining the modalities of protection, conservation and promotion of environment in
Rwanda, the following guidelines pertaining to the contents of Chapter IV, articles 67-70,
concerning Environmental Impact Assessment by the Rwanda Environment Management
Authority (REMA) and as endowed with this power in Chapter III, paragraph 1° of Article 65.
Thus, these EIA guidelines serve as a protocol for use by various stakeholders involved in the
conduct of environmental impact assessment.
However, besides the legislation, guidance is needed of a more technical nature to streamline the
conduct of EIA and appraisal of EIA reports. As such, the establishment of “General Guidelines
and Procedures for Environmental Impact Assessment”, which unifies the legal requirements with
the practical conduct of EIA, meets a need in the pursuit for sustainable development in Rwanda.
EIA is a tool for prevention and control of environmental impacts caused by socio-economic
development. The “General Guidelines and Procedures for Environmental Impact Assessment”
were prepared to contribute to improvement of EIA practice in Rwanda and they aim to serve
agencies and individuals taking part in the EIA process. These guidelines were designed to
ensure that participants in the EIA process understand their roles and that laws and regulations
be interpreted correctly and consistently.
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Two main principles underlie these general guidelines:
I. They comply with the legal and institutional frameworks on environmental protection in
Rwanda and;
II. They contribute to improvement of quality and efficiency of EIA process in the country,
and as such merge, step by step, with general global trends and practice of conducting
EIA.
These general guidelines were developed with the aim of providing information necessary when
carrying out an environment impact assessment. It should be noted that the GCS team carried
out this EIA study under the guidance of these general guidelines.
In addition to General Guidelines and Procedures for EIA, the list of activities that require
undertaking EIA was established through the ministerial order No 004/2008 of 15/08/2008.
Dam construction and irrigation activity is among activities that are subject to EIA before being
granted permission to start.
2.1.3. Use and Management of Land in Rwanda
Article 12 of the land law entrusts the state with ownership over land including lakes, streams,
natural forests, national parks, swamps, tourist sites among others. Article 29 gives the state
control over swamps and or marshlands. The law calls for inventory of all the swamps and their
boundaries the structure of the swamps, their use, how they can be organized. According to
article 29 of the Land Organic Law, swamp land belongs to the state. In order for the swamp land
to be efficiently managed and exploited, a Minister must give an order having Environment in his
or her attributions that shall determine a list of swamps and their boundaries. The law further
requires that such a list shall clearly indicate the structure of the swamps, their use, how they
can be organized so that they can be beneficial to Rwandan nationals on a sustainable basis. The
ministerial order must also certify the modalities of how swamp land shall be managed,
organized and exploited.
2.1.4. Environment Protection and Management Legislation
The Organic Law on Environmental Protection, Conservation and Management stipulates the
general legal framework for Environment protection and management in Rwanda. This
legislation focuses on avoiding and reducing disastrous consequences on the Environment. The
Ministry of Natural Resources (MINIRENA) is charged with the responsibility of propagating this
organic law regarding environmental conservation.
Legislative and regulatory framework related to Environmental management was established by
Government of Rwanda in organic law N° 004/ 2005 of 2005. Chapter IV of Title III provides for
Environmental Impact Assessment as a requirement for every proposed project that might affect
the environment.
Article 67, stipulates that: “Every project shall be subjected to environmental impact assessment,
before obtaining authorization for its implementation. This applies to programmes and policies
that may affect the environment.
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An order of the Minister having environment in his or her attributions shall determine the list of
projects mentioned in this organic law”. Article 68 provides the guidelines for conducting
Environmental Impact Assessment.
Article 69 stipulates that: “The environmental impact assessment shall be examined and
approved by the Rwanda Environmental Management Authority or any other person given a
written authorization by the Authority. The proponent pays a levy deduced from the operating
cost of his or her project excluding the working capital. This tax is determined by the law
establishing the National Fund for the Environment. The environment impact assessment shall
be carried out at the expense of the proponent”.
Article 70 provides for: “An order of the Minister having environment in his or her attributions
establishes and revises the list of planned works, activities and projects, and of which the public
administration shall not warrant the certificate, approve or authorize without an environmental
impact assessment of the project. The environmental impact assessment shall describe direct
and indirect consequences on the environment”.
Article 80 stipulates that: “Buildings, agricultural, industrial, commercial or artisan
establishments, motor vehicles and other movable properties that are productive owned either
by a person or by a public or a private association, shall be constructed, exploited and used in
conformity with existing technical standards approved or indicated by implementation of this
organic law”.
Article 81, prohibits the following:
i. Dumping or disposal of any solid, liquid waste or hazardous gaseous substances in a stream,
river, lake and in their surroundings;
ii. Damaging the quality of air and of the surface or underground water;
iii. Non authorized bush burning;
iv. Smoking in public and in any other place where many people meet;
v. Defecating or urinating in inappropriate place;
vi. Spitting, discarding mucus and other human waste in any place.
Further, Article 82 stipulates that: “It is prohibited to dump any substances, in any place, which
may:
i. Destroy sites and buildings of scientific, cultural, tourist or historic interest;
ii. Kill and destroy flora and fauna;
iii. Endanger the health of biodiversity;
iv. Damage the historical sites and touristic beauty at the lakes, streams and streams”.
Article 83 stipulates that: “It is prohibited to dump in wetlands:
i. Waste water, except after treatment in accordance with instructions that govern it;
ii. Any hazardous waste before its treatment. Any activity that may damage the quality of water
is prohibited”.
Regarding constructions, article 87 stipulates clearly that: “It is prohibited to construct houses in
wetlands (streams, lakes, big or small swamps), in urban or rural areas, to build markets there, a
sewage plant, a cemetery and any other buildings that may damage such a place in various ways.
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It further provides for all buildings to be constructed in a distance of at least fifty meters (50m)
and twenty meters (20m) away from the bank of the swamp and river respectively.
If it is considered necessary, construction of buildings intended for the promotion of tourism
may be authorized by the Minister having environment in his or her attributions”. It is also
prohibited to carry out any activities, except those related to research and science, in reserved
swamps. The order of the Minister having environment in his or her attributions determines the
list of plains in which construction is not permitted and the swamps that are reserved according
to assessments of the experts.
Article 88 stipulates that: “it is prohibited to:
i. Dump, make flow, dispose of and store any substance in a place where it may cause or
facilitate water
ii. Pollution on the national territory;
iii. Use natural resources in a degrading and illegal manner;
iv. Release into the atmosphere poisonous gases, smoke, waste, soot, dust and any other
chemical substances in an illegal manner”.
Further, Article 89 stipules that: “In accordance with regulations provided for by International
Conventions signed and ratified by Rwanda, it is prohibited to dump, eliminate, immerse any
chemical substance in water and in any other place where it may:
i. Threaten general public health and biological resources;
ii. Harm navigation, fishing and others;
iii. Deteriorate the beauty of a place which is potential for its aquatic tourist interest”.
It is with the above line, legal provisions and Article 95 which stipulates that: “Any one or
association that does not carry out environmental impact assessment prior to launching any
project that may have harmful effects on the environment is punished by suspension of his or
her activities and closure of his or her association and without prejudice to be ordered to
rehabilitate the damaged property, the environment, people and the property, that LWH
conducted an EIA for the proposed project in Rwamagana 34 site.
2.1.6. Protected Animal and Plant regulation
The Ministerial Order N°007/2008 of 15/08/2008 established the list of protected animal and
plant Species. The Article 2, Chapter II of this order classifies protected animals in three
categories as Mammals, birds, and reptiles. The list is published in Appendix 1 of this Order as
follows:
Animals: Gorilla, Chimpanzee, Black rhinoceros, Elephant, Roan antelope, Sitatunga, Lions,
Leopard, Klipspringer, Buffalo, Cheetah, Zool mongoose, Cephalophus, Zool serval, Wild dog,
Bushbuck, Hippopotamus, Burchell’s zebra.
Birds include Black-headed Heron, Cattle Egret, Grauer’s Swamp Warbler, Owls, All Lemoroids,
Grey Crowned-Crane, wallow, Arrow-marked Babbler, Cape Robin- Chat, All pangolins, Vulture,
Bee-eater, Scimitar bills, Hamer kop and Sunbirds.
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Reptile: Tortoises (all species), Python, Crocodile, Viper
Plants: The plants are listed in Chapter III, Article 4 and include :Ficus thonningii, Prunus
africana, Pentadesma reindersii, Myrianthus holstii, Thonningia sanguine, Hypoestes trifolia, Aloe
sp., Syzygium guineense, Erythrina abyssinica, Fagar achalybea, Kagelia africana, Orchidaceae,
Eulophiastreptopetala, Eulophiahor safalli, Diaphananthe bilosa, Disa emili, Disperis kilimanjarica,
Euggelingia ligulifolia, Polystachyia hastate, Tridactyle anthomaniaca, Entandrophragma sp,
Podocarpus usambarensis, Albizzia sasa, Piptadenia africana, Podocarpus milinjianus, Carapa
grandiflora, Strombosia scheffleri.
The Order specifies that the listed animals and plant species shall not be destroyed without
permission of the competent authorities. However, there is no endangered species in the project
area.
2.1.7. Law related to expropriation in the public interest
The law N° 18/2007 of 19/04/2007 defines the activities or projects that can be classified as
public interest and process and requirements for expropriation activities as well as the cost for
goods and other infrastructure to be expropriated. The law provides a window for appeal for
somebody who is not satisfied by the cost of compensation. This project will require the
compensation of Land and houses of few families which will be relocated.
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2.2. RELEVANT POLICY FRAMEWORK FOR RWANDA
2.2.1 Rwanda Vision 2020
One of the pillars of vision 2020 for the Republic of Rwanda is environmental protection and
management. By 2020, the Government of the Republic of Rwanda envisages to have built a
nation where stress on natural resources mainly land, water, forestry, biodiversity will have
reasonably been decreased and the pollution process and environmental degradation reversed.
It is further stipulated that, the management and protection of these natural resources be given
more attention in order to preserve and conserve for the future generations.
To achieve the objectives of Vision 2020, the Republic of Rwanda will ensure:
i. The environment issue is integrated into all education, sensitization, and development
policies and programmes as well as in all decision-making processes;
ii. The promotion of grassroots’ communities participation with more involvement of
women and the youth in environment protection and management;
iii. That the precaution principle is set up to alleviate negative effects of socio-economic
activities to our environment;
iv. A diversification of energy sources that will be made available to the population to
decrease pressure on biomass;
v. That the “ polluter-pays” principle as well as preventive and penal measures are set up to
safeguard the environment;
vi. That a study on environmental impact be conducted for any development project and
programme;
vii. The planning of industrial sites establishment and control of their effects on environment
and the population;
viii. The promotion of more environment friendly transport, stocking and industrial
products and waste elimination technologies;
ix. Regulations relating to mine exploitation and mine discharge treatment are applied;
x. Rehabilitation of former quarry sites;
xi. That the Bureau of Standards for local and imported products is strengthened;
xii. A statistic database on natural resources and environment and a quick alert system to
mitigate anticipated natural disasters are set up and that a scheme for victims of a
natural calamity is created;
xiii. That Rwanda Environment Management Authority (REMA) is set up and supported,
xiv. The cooperation with other countries and international institutions in the area of
environment protection and management.
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2.2.2 National Policy on EIA
The Constitution of the Republic of Rwanda, adopted in June 2003, ensures the protection and
sustainable management of environment and encourages rational use of natural resources.
Organic Law (No. 004/2005 of 08/04/2005) and various socio-economic development policies
and strategies such as “Vision 2020” call for a well regulated environment management system
that takes into account principles of sustainable development while at the same time
contributing to poverty reduction. Article 67 of the Organic Law requires that projects,
programmes and policies that may affect the environment shall be subjected to environmental
impact assessment before obtaining authorization for implementation. Article 69 gives REMA
legal authority and mandate to oversee the conduct of EIA.
2.2.3 Rwanda National Environment Policy
The policy seeks to achieve its overall objective of the improvement of human wellbeing, the
judicious utilization of natural resources and the protection and rational management of
ecosystems for a sustainable and fair development through improved health and quality of life
for every citizen and promotion of sustainable socio-economic development through a rational
management and utilization of resources and environment, integrating environmental aspects
into all the development policies, planning and in all activities carried out at the national,
provincial and local level, with the full participation of the population, conservation, preserve
and restoration of ecosystems and maintenance of ecological and systems functions.
The key principles mention among others that:
i. It is every person’s right to live in a safe and stable environment, but on the other hand,
they must keep it healthy;
ii. The national economic growth must be based on rational use of resources and take into
account environmental dimensions;
iii. Active and effective participation of the whole population for environment protection and
management;
iv. A special emphasis must be laid on environmental education and sensitization
programme at all levels with more involvement of women and the youth;
v. Environmental impacts are to be analyzed while conducting studies of development
projects.
Further, the policy proposes the elaboration or updating of master plans and special planning in
urban areas with regard to population and land development aspects. In natural resources
management (including land and water), the policy proposes:
i. Ensure the preservation and protection of soils against any form of degradation;
ii. Ensure that a prior study of environmental impact which underlines costs and benefits
from slopes and underlying ecosystems protection is conducted for any development
projects and;
iii. Encourage programmes of rainwater collection, stocking and use.
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The policy also proposes the following in regard to biodiversity, forests, wetlands management
and other natural reserves and or ecosystems:
i. Set up protection measures for slopes to avoid degradation of swamps;
ii. Promote the rehabilitation of ecosystems under degradation and restoring endangered
species.
On the issue of environmental education, information and research, the policy proposes among
others:
I. To reinforce the human and institutional capacity building with regard to environment
and
II. To sensitize the population to protect the environment.
On health and sanitation, the policy proposes among others:
i. Set up a system of waste collection, transport, disposal and elimination;
ii. Establish norms of zone protection between dumps, human buildings and water sources;
iii. Set up an appropriate canal and evacuation system for waste waters and rainwater in
towns and resettlement sites/Villages “Imidugudu”.
The Rwanda National Policy on Environment harmonizes other policies like on agriculture,
energy. The policy further proposes that the Central Government will be concerned with
conservation and protection policies while tourism and environmental management will be
transferred to the District and Kigali City levels.
2.2.4 Land Resource Policy
The policy introduces the consideration of master plans for use and sound management of land
resources. The policy also provides development of land use plans based on suitability of the
areas/lands thus distinguishing the different categories of land and their purpose. The policy
promotes irrigating areas that are more or less flat and semi-arid to support agricultural
production while discouraging overgrazing and pasture burning. On the use and management of
hillsides and marshlands, the policy stipulates that marshlands meant for agriculture should be
cultivated after adequate planning and Environmental Impact Assessment.
2.2.5 Agriculture Sector Policy
The main objective of this policy is to intensify and transform subsistence agriculture into
market oriented agriculture. The use of contemporary inputs like improved seeds and fertilizers
is envisaged. This policy puts emphasis on marshland development for increased food
production because the soil on hills is degraded by erosion and rendering it unproductive. The
policy promotes small-scale irrigation infrastructure development in the selected marshlands
while preventing environmental degradation and ensuring sustainable development.
To achieve sustainable development in agricultural sector, the policy emphasizes the need to
adopt Integrated Pest Management (IPM) practices. The use of IPM practices is highly
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recommended in this environmental impact assessment study as this will guide on the best use
of pesticides.
2.2.6 National Water Resources Management Policy
This policy aims at fair and sustainable access to water, improvement of the management of
water resources among others through reforestation and afforestation of hillsides and water
catchments areas. There is need to harmonize this policy with other policies like agriculture
policy by specifying the distances, vis-a-vis other economic activities like marshland
development.
The policy also needs to adopt a holistic approach to the management of water resources and
integrate other policies related to it including the forest, wetlands, agriculture and land. This
policy is therefore relevant to this project as most of the project activities will be undertaken
within Rwamagana 34 site.
2.2.7 National Biodiversity Strategy and Action Plan
This strategy defines the objectives and priorities for the conservation and sustainable
management of biodiversity. The action plan includes hillsides, wetlands and protected areas as
some of the areas that need to be conserved.
The national biodiversity strategy and action plan approved in June 2000, defined the objectives
and priorities for sustainable biodiversity conservation and management. Biodiversity includes
wetlands, protected areas and the strategies are ranked as follows:
i.

Political and legal frameworks relating to environment unknown by the population
and/or decentralized entities;
ii. Low level of awareness among people with regard to environment;
iii. Inadequate exploitation of forests;
iv. Erosion;
v. Exploiting quarry sites without restoring exploited parts;
vi. Insufficient knowledge on environment status;
vii. Weakness of decentralized structures in environment management;
viii. Absence of appropriate environmental friendly technologies.
The strategy on biodiversity aims at: improving conservation of protected areas and wetlands;
sustainable use of biodiversity in natural ecosystems and agro-ecosystems; rational use of
biotechnology; development and strengthening of policy, institutional, legal and human
resources frameworks; and equitable sharing of benefits derived from the use of biological
resources. There is need to undertake an inventory of wetlands in the country, which will allow
planning for these ecosystems. Although the Action Plan consists of urgent and priority actions,
which are to be attained in a given period, it’s not based on the actual status of these ecosystems.
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Hence the need for environmental assessment studies for Rwamagana 34 in order to plan and
develop this ecosystem sustainably.
2.2.8 Health Sector Policy
One of the objectives of this policy is to improve the quality of life and demand for services in the
control of disease. The policy identifies the most common illnesses in Rwanda and puts priority
to addressing these diseases. Irrigation projects have a vital role to play in the increased
incidences of malaria and schistosomiasis, especially in the irrigation channels and water
reservoir/Dam. The policy emphasizes on environmental control of these diseases incidences,
especially in marshlands areas.
2.2.9 Water and Sanitation Sector Policy
This policy is based on vision 2020, millennium development goals (MDGs) and poverty
reduction strategy. The policy provides for decentralization in relation to integrated watershed
management, monitoring, assessment and participatory approach to water and sanitation.
The policy proposes measures to achieve policy objectives of improving the living conditions of
the population through optimal use of water resources and access of all to water and sanitation
services. A key programme of this policy is on water supply and sanitation program in rural
areas. In order to achieve the MDGs and the 2020 Vision of Rwanda, the Government of Rwanda
launched a 15 years water and sanitation program in rural area. This program aims to increase
the number of people with access to water, presently at 44%, and increase the sanitation
services, presently at 8%, to 66% in 2010, to 80% in 2015 and 100% in 2020.
2.2.10 National Wetlands Conservation Program
Though not a policy as such, the wetland convention implementation office in Rwanda has
formulated a National Wetland Conservation Program for 2002‐2030 jointly working with the
National Commission for Development and Reform, the Ministries of Finance, Education
Scientific Research and Technology, Environment, Lands, Water and Natural Resources and
Agriculture. The program aim at engaging the various government ministries in wetland
conservation and ensure a holistic approach to wetland management. All authorities concerned
will have proper coordination of activities concerning wetland management, a factor which
leads to efficiency implementation of policies. To avoid further exploitation of the resources,
Rwandan Government has established rules governing wetlands in the country. This is done by
subjecting any acts concerned with water and its resources like watering plants, the use of
swamps to prior environmental impact assessment which is submitted for approved to REMA or
any person given a written authorization by REMA.
5.2.11. National Biodiversity Strategy and Action Plan
This strategy defines the objectives and priorities for the conservation and sustainable
management of biodiversity. The plan includes hillsides and wetlands and protected areas as
some of the areas that need to be conservation. The strategy focuses on five major areas i.e.
improved conservation of protected areas and wetlands; sustainable use of biodiversity in
natural ecosystems and agro-ecosystems; rational use of biotechnology; development and
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strengthening of policy, institutional, legal and human resources frameworks; and equitable
sharing of benefits derived from the use of biological resources. The Action Plan consists of
urgent and priority actions which are attainable in a period of five years.
The strategy focuses on five major aims: improved conservation of protected areas and
wetlands; sustainable use of biodiversity in natural ecosystems and agro‐ecosystems; rational
use of biotechnology; development and strengthening of policy, institutional, legal and human
resources frameworks; and equitable sharing of benefits derived from the use of biological
resources. The Action Plan consists of urgent and priority actions which are attainable in a
period of five years. However the plan is not based on the actual status quo of wetlands which is
one of the most important ecosystems in Rwanda. There is need to undertake inventory of
wetlands in the country which will allow planning of these ecosystems.
2.2.12. Rwanda National Poverty Reduction Strategy
The National Poverty Reduction Strategy promotes the transformation of subsistence
agriculture into modernized agriculture, which is market oriented as one of the priority area.
Other priority areas include human development which covers the actions of improving living
conditions of the poor, economic infrastructures, governance, development of the private sector
and the institutional reinforcement.
2.3. INSTITUTIONAL FRAMEWORK
The institutional framework for environmental management is registered in the Organic Law of
Rwanda determining the modalities of protection, conservation and promotion of the
environment in Rwanda, published in the Official Gazette RWA No 9 of the 1st May 2005,
particularly in its chapter III relating to the establishment of the institutions. Article 65 provides
for the establishment of the Rwanda Environment Management Authority (REMA) and entrusts
it with the responsibility for the follow-up of the environmental impact assessments concerning
investment and development projects.
2.3.1. Ministry of Natural Resources
The Ministry of Natural Resources (MINIRENA) is the ministry responsible for the environment.
It has the following missions:






Prepare and ensure the follow up and evaluation of policies, strategies as well as
environment protection;
Prepare draft bills and establish norms and practices for rational exploitation and
efficient Land management, Environment, Water Resources and evaluate their
implementation;
Promote research and exploit Rwandan underground natural resources and set up
appropriate mechanisms for their extraction and valuation;
Plan and follow up pure water distribution programme and basic health activities;

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 32

Ministry of Agriculture and Animal Resources





LWH

Initiate incentive measures and support programmes to private sector and civil society so
as to invest in land protection activities, Water Resources and Environment;
Coordinate stakeholders’ activities and mobilize necessary resources for land
management and land use planning, Water Resources as well as Environment protection.
Reinforce capacities of decentralized entities in matters of land management, Water
Resources and Environment.

2.3.2. Rwanda Environment Management Authority (REMA)
With regards to the management of the bio-physical environment throughout Rwanda, the
overall responsibility now lies with the Rwanda Environment Management Authority (REMA). In
November 2005, the Government of Rwanda approved the law establishing the Rwanda
Environment Management Authority (REMA).
The functions of REMA are:













To implement Government environmental policy and decisions of the Board of Directors.
To advise the Government on legislative and other measures for the management of the
environment or the implementation of relevant international conventions, treaties and
agreements in the field of environment, as the case may deem necessary.
To take stock and conduct comprehensive environmental audits and investigations, to
prepare and publish biannual reports on the state of natural resources in Rwanda.
To undertake research, investigations, surveys and such other relevant studies in the field
of environment and disseminate the findings.
To ensure monitoring and evaluation of development programs in order to control
observance of proper safeguards in the planning and execution of all development
projects, including those already in existence, that have or are likely to have significant
impact on the environment.
To participate in the set up of procedures and safeguards for the prevention of accidents
and phenomena which may cause environmental degradation and propose remedial
measures where accidents and those phenomena occur.
To render advice and technical support, where possible, to entities engaged in natural
resource management and environmental protection.
To provide awards and grants aimed at facilitating research and capacity-building in
matters of environmental protection.
To publish and disseminate manuals, codes or guidelines relating to environmental
management and prevention or abatement of environmental degradation.

REMA was initially responsible for reviewing and approving EIA reports. However, this duty was
now assigned to Rwanda Development Board (RDB) where a department of EIA has been
created and tasked with review and approvals of all EIA studies.
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2.3.3. Rwanda Development Board
This is a one stop institution bringing together several government bodies in Rwanda focused at
promoting investment in Rwanda. RDB has created a department of EIA responsible for
reviewing all projects EIA before approval; a duty that was previously undertaken by REMA.
With regard to Environmental safeguards, RDB plays the following roles:






Review Project Briefs so as to advise on Terms of Reference,
Provide information or advice to developers and EIA Experts when consulted during EIA
process,
Review EIA reports and provide comments to the developers,
Organizing public hearings,
Issue certificate of approval

2.3.4- Ministry of Agriculture and Animal Resources
Ministry of Agriculture and Animal Resources (MINAGRI) has a primary mandate for the
development, transformation and modernization of agricultural sector in Rwanda in its broadest
sense (including forestry, fisheries and livestock). The task force on Irrigation & Mechanization
was is the technical agency responsible for the exploitation and management of wetlands for
agricultural purposes. It oversees, and implements where necessary, all irrigation and
marshland development programs in Rwanda and ensures their sustainability. It also facilitates
the implementation of mechanization in agriculture at the village level, improves data collection
on irrigation activities to ensure that the monitoring and future policy actions can be effective
and ensure capacity building at cooperative and farm level in irrigation and mechanization
techniques to ensure sustainability.
2.3.5 Rwanda Natural Resources Authority
Rwanda Natural Resources Authority (RNRA) is an authority under the Ministry of Natural
Resources that heads the management and rational use of natural resources, including water. It
plays a significant role in the management and protection of Environment through its
department namely department of land and mapping, department of forests and critical
ecosystems management, department of integrated water resources management and the
department of mining and geology.
Particularly, RNRA is responsible for:
1° implementing national policies, laws, strategies, regulations and government resolutions in
matters relating to the promotion and protection of natural resources;
2° Making follow up and to implement international conventions Rwanda ratified on matters
relating to natural resources management
3° advising the Government on appropriate mechanisms for conservation of natural resources
and investments opportunities;
4°registering land, issuing and keeping land authentic deeds and any other information relating
to land;
5° Ensuring proper geological data and their respective maps,
6° providing technical advice on the land use;
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7° Making a follow up and supervising the activities relating to proper management, promotion,
conservation and valuation of forests;
8° Rehabilitating and conserving where a natural resource gets damaged in the country;
9°Initiating research and study on water resources and to publicize the results therefore;
10°Instituting regulations, guidelines and appropriate mechanisms for management, use and
conservation of water resources and ensuring their implementation;
2.3.6 Local Governments
Rwamagana District and other local government entities under the General Guidelines and
Procedure for EIA are tasked to perform the following functions:
i. At the request of RDB, review Project Briefs so as to advise on Terms of Reference,
ii. Provide information or advice to developers and EIA Experts when consulted during the
EIA process,
iii. At the request of RDB, review EIA reports and provide comments to RDB,
iv. Assist RDB in organizing public hearings,
v. Host public hearings,
vi. Host individual consultations,
vii. Gather written comments from public and transmit them to RDB.
viii. To be actively involved in the implementation of Environmental Management and Monitoring
Plan (EMMP) and work closely with all concerned Stakeholders.

2.4. INTERNATIONAL LEGISLATIVE FRAMEWORK
2.4.1. Environmental Impact Assessment on International Context
Environmental Impact Assessment (EIA) process operates within and towards the global
concept of sustainable development. It is intended to achieve benchmarks and embrace
commitment to international environmental conventions agreed upon in Ramsar (1971), Vienna
(1985), Montreal (1990), Rio (1992), Kyoto (1998), Stockholm (2001) and Durban (2011) to all
of which, Rwanda is a party. EIA as an invaluable tool for environmental management in a transboundary context, it provides a framework for promotion of efficient decision-making in project
approval; enables implementation of environmental safeguards to mitigate significant negative
impacts, avoid ecological damage and large-scale irreversible loss of natural resource; play a role
in information dissemination between Rwanda and neighboring countries and widen the scope
of understanding of impacts beyond its borders.
EIA process in Rwanda provides a basis for future international cooperation and conflict
resolution concerning environmental impacts at a regional level.
2.4.2. International Conventions
Rwanda has signed and ratified the following environmental international conventions which
are to some extent in line with this project and the national policies and laws:
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o The international Convention on Biological diversity and its habitat signed in Rio de
Janeiro in Brazil on 5 June 1992, as approved by Presidential Order No 017/01 of 18
March 1995;
o The CARTAGENA protocol on biodiversity to the Convention on Biological biodiversity
signed in NAIROBI from May 15, to 26, 2000 and in NEW YORK from June 5 th, 2000 to
June 4th, 2001 as authorized to be ratified by Law No 38/2003 of 29 December 2003;
o The United Nations framework Convention on Climate Change, signed in Rio de Janeiro in
Brazil on 5th of June 1992, as approved by Presidential Order No 021/01 of 30th May
1995;
o The Kyoto Protocol to the framework on climate change adopted at Kyoto on March 6th,
1998 as authorized to be ratified by Law No36/2003 of December 2003;
o The RAMSAR International Convention of February 2, 1971 on Wetlands of International
importance, especially as water flows habitats as authorized to be ratified by Law No
37/2003 of 29 December2003;
o The STOCKHOLM Convention on persistent organic pollutants, signed in STOCKHOLM on
22 May 2001, as approved by Presidential Order No 78/01 of 8 July 2002;
o The ROTTERDAM International Convention on the establishment of the international
procedures agreed by states on commercial transactions of agricultural pesticides and
other poisonous products, signed in ROTTERDAM on 11 September 1998 and in New
York from 12 November1998 to 10 September 1999 as approved by Presidential Order
No 28/01of August 2003 approving the membership of Rwanda;
o The Basel Convention on the Control of Tran boundary Movements of Hazardous wastes
and their disposal as adopted at Basel on 22nd of March1989, and approved by
Presidential Order No 29/01 of 24 August2003 approving the membership of Rwanda;
o The Montreal International Conventional on Substances that deplete the Ozone layer,
signed in London (1990), Copenhagen (1992),Montreal (1997), BEIJING (1999),
especially in its article 2 of London amendments and Article 3 of Copenhagen, Montreal
and Beijing amendments as approved by Presidential Order no 30/01 of 24August 2003
related to the membership of Rwanda;
o The Bonn Convention opened for signature on June 23, 1979 on conservation of
migratory species of wild animals as authorized to be ratified by Law No 35/2003 of 29
December 2003;
o The Washington agreement of March 3, 1973 on International trade in endangered
species of Wild Flora and Fauna as authorized to be ratified by presidential Order No 211
of 25 June 1980.
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2.5 WORLD BANK SAFEGUARD POLICIES
This EIA has been designed so that all investments under the RSSP3 will comply with the
relevant laws of Rwanda and the Environmental and Social Safeguard Policies of the World Bank.
In this section, the Bank’s safeguards policies and their applicability are discussed. The ten
World Bank Safeguard Policies are:
1. Environmental Assessment (OP/BP 4.01)
2. Natural Habitats (OP/BP 4.04)
3. Forests (OP/BP 4.36)
4. Pest Management (OP 4.09)
5. Physical Cultural Resources (OP/BP 4.11)
6. Indigenous Peoples (OP/BP 4.10)
7. Involuntary Resettlement (OP/BP 4.12)
8. Safety of Dams (OP/BP 4.37)
9. Projects on International Waterways (OP/BP 7.50)
10. Projects in Disputed Areas (OP/BP 7.60)
In preparing this EIA, a consideration of the type of future investments planned vis‐à‐vis the
baseline data presented and the requirements of the Bank Safeguard policies, has led to the
determination that only the following Bank policies are triggered.
1.Environnemental Assessment (OP/BP 4.01)
2.Natural Habitats (OP/BP 4.04)
3.Pest Management (OP4.09)
4.Physical Cultural Resources (OP/BP 4.11)
5.Involuntary Resettlement (OP/BP 4.12)
6.Projects on International Waterways (OP/BP 7.50)
7.Safety of Dams (OP/BP 4.37).
A complete description of the bank safeguards and their triggers for applicability can be found
on the World Bank’s official web site www.worldbank.org and summarized in this chapter, to be
used as part of the Environmental Impact Assessment process presented in section 1 of this
study report.
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A. Environmental Assessment (OP 4.01)
This policy requires Environmental Assessment (EA) of projects proposed for World Bank
financing to help ensure that they are environmentally sound and sustainable, and thus improve
decision making. The EA is a process whose breadth, depth, and type of analysis depend on the
nature, scale, and potential environmental impact of the proposed project. The EA process has
thus taken into account the natural environment (air, water, and land); human health and safety;
social aspects (involuntary resettlement, indigenous peoples, and cultural property) and transboundary and global environmental aspects.
We have assessed and determined future potential environmental and social impacts during
implementation of this project, and we have also clearly elaborated various mitigation,
monitoring and institutional actions to be taken during the implementation of the project
activities. This is geared towards eliminating, reducing the adverse environmental and social
impacts to acceptable standards. This EIA report is therefore subject to disclosure to the general
public and IDA.
The World Bank system assigns a project to one of three project categories, as defined below:
Category “A” Projects: An EIA is always required for projects that are in this category. Impacts
are expected to be ‘adverse, sensitive, irreversible and diverse with attributes such as pollutant
discharges large enough to cause degradation of air, water, or soil; large-scale physical
disturbance of the site or surroundings; extraction, consumption or conversion of substantial
amounts of forests and other natural resources; measurable modification of hydrological cycles;
use of hazardous materials in more than incidental quantities; and involuntary displacement of
people and other significant social disturbances;
Category “B” Projects: Although an EIA is not always required, some environmental analysis is
necessary. Category B projects have impacts that are ‘less significant, not as sensitive, numerous,
major or diverse. Few, if any, impacts are irreversible, and remedial measures can be more easily
designed.’ Typical projects include rehabilitation, maintenance, or upgrades, rather than new
construction and;
Category “C” Projects: No EIA or other analysis is required. Category C projects result in
negligible or minimal direct disturbance of the physical environment. Typical projects include
education, family planning, health, and human resource development. The present project for
Rwamagana 34 site falls under Category B.
Natural Habitats (OP 4.04)
The conservation of natural habitats, like other measures that protect and enhance the
environment, is essential for long term sustainable development. World Bank therefore supports
the protection, maintenance, and rehabilitation of natural habitats. Natural habitats are land and
water areas where (i) the ecosystems biological communities are formed largely by native plant
and animal species, and (ii) human activity has not essentially modified the areas primary
ecological functions. Therefore, the natural habitats policy is triggered in certain cases because
the proposed project within Rwamagana 34 site may have potential adverse impacts on the
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marshland. These ecosystems do support varying degrees of natural complexities of flora and
fauna.
Therefore, in regard to the above policy, the Environmental and Social Management Framework
(ESMF) for the overall LWH project proposes various mitigation measures to eliminate and/ or
reduce the likely advance impacts as a result of implementing this project.
Pest Management (OP 4.09)
This policy aims at the management of pests that affect either agriculture or public health. The
World Bank supports a strategy that promotes the use of biological or environmental control
methods and reduces reliance on synthetic chemical pesticides. Rural development and health
sector projects have to avoid using harmful pesticides. A preferred solution is to use Integrated
Pest Management (IPM) techniques of the existing Pest Management Plan of the project.
In appraising a project that will involve pest management, the Bank assesses the capacity of the
country’s regulatory framework and institutions to promote and support safe, effective, and
Environmentally sound pest management. As necessary, the Bank and the borrower incorporate
in the project components to strengthen such capacity. The Bank uses various means to assess
pest management in the country and support integrated pest management (IPM) and the safe
use of agricultural pesticides: economic and sector work, sectoral or project-specific
environmental assessments, participatory IPM assessments, and investment projects and
components aimed specifically at supporting the adoption and use of IPM.
For World Bank funded agriculture projects, pest populations are normally controlled through
IPM approaches, such as biological control, cultural practices, and the development and use of
crop varieties that are resistant or tolerant to the pest. The policy supports use of environmental
methods for public health projects in controlling pests. Where environmental methods alone are
not effective, the Bank may finance the use of pesticides for control of disease vectors.
The policy calls for assessment of the nature and degree of associated risks, taking into account
the proposed use and the intended users for procurement of any pesticide in Bank financed
projects. The policy sets criteria to apply for the selection and use of pesticides in Bank financed
projects including must have negligible adverse human health effects, must be shown to be
effective against the target species, and must have minimal effect on non target species and the
natural environment. The methods, timing, and frequency of pesticide application are aimed to
minimize damage to natural enemies.
Pesticides used in public health programs must be demonstrated to be safe for inhabitants and
domestic animals in the treated areas, as well as for personnel applying them and the use must
take into account the need to prevent the development of resistance in pests.
The policy requires that any pesticides it finances be manufactured, packaged, labelled, handled,
stored, disposed of, and applied according to standards acceptable to the Bank. The Bank does
not finance formulated products that fall in World Health Organisation (WHO) classes IA and IB,
or formulations of products in Class II, if the country lacks restrictions on their distribution and
use; are likely to be used by, or be accessible to, lay personnel, farmers, or others without
training, equipment, and facilities to handle, store, and apply these products properly.
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This policy requires putting in place a Pest Management Plan (PMP) and structure for adoption
of IPM and safe use of pesticides. A PMP for LWH was prepared and disclosed in-country and in
World Bank Info Shop in December 2011.
Involuntary Resettlement (OP 4.12)

The objective of this policy to avoid where feasible, or minimize, exploring all viable alternative
project designs, to avoid resettlement. This policy is active in situations involving involuntary
taking of land and involuntary restrictions of access to legally designated parks and protected
areas (like marshlands). The policy aims to avoid involuntary resettlement to the extent feasible,
or to minimize and mitigate its adverse social and economic impacts.
This policy covers direct economic and social impacts that both result from Bank assisted
investment projects, and are caused by (a) the involuntary taking of land resulting in (i)
relocation or loss of shelter; (ii) loss of assets or access to assets, or (iii) loss of income sources
or means of livelihood, whether or not the affected persons must move to another location; or
(b) the involuntary restriction of access to legally designated parks and protected areas resulting
in adverse impacts on the livelihoods of the displaced persons. The policy prescribes
compensation and other resettlement measures to achieve its objectives and requires that
borrowers prepare adequate resettlement planning instruments prior to project appraisal of
proposed projects. The objective of this policy to avoid where feasible, or minimize, exploring all
viable alternative project designs, to avoid resettlement.
The policy requires the displaced persons and their communities, and any host communities
receiving them, are provided timely and relevant information, consulted on resettlement
options, and offered opportunities to participate in planning, implementing, and monitoring
resettlement. Appropriate and accessible grievance mechanisms are established for these
groups.
In new resettlement sites or host communities, infrastructure and public services will be
provided as necessary to improve, restore, or maintain accessibility and levels of service for the
displaced persons and host communities. The Resettlement Action Plan (RAP) will be prepared
for this project and disclosed on the World Bank InfoShop and in-country. The RAP will be
prepared before the beginning of works on the project site.
Projects in International Waterways (OP 7.50)
Any river basins which qualify as international waterways for the purpose of the World Bank's
Operational Policy for Projects on International Waterways (OP 7.50, the Borrower, or as
requested, the World Bank notifies riparian nations of the respective river basins of the project,
the details of which are provided in the notification. The notification also confirms that the
project will not have any adverse effects on the quantity or quality of the flow of the waters to
any of the other riparians.
Riparian states have been officially notified about the proposed project and have provided their
no-objection prior to project approval.
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Safety of Dams (OP 4.37)
The World Bank distinguishes between small and large dams for application of its policy on
safety of dams, OP 4.37, states:
a) Small dams are normally less than 15 meters in height. This category includes, for
example, farm ponds, local silt retention dams, and low embankment tanks.
b) Large dams are 15 meters or more in height. Dams that are between 10 and 15 meters in
height are treated as large dams if they present special design complexities (for example,
an unusually large flood-handling requirement, location in a zone of high seismicity,
foundations that are complex and difficult to prepare, or retention of toxic materials).
Dams under 10 meters in height are treated as large dams if they are expected to become
large dams during the operation of the facility (e.g. Tailing dams).
Dam safety plans are also required for high hazard dams. High hazard dams are those between
10 and 15 m height, with special design complexities, e.g. unusually large flood handling
requirements, location in zone of high seismicity, foundations that are complex and difficult to
prepare, or retention of toxic materials.
The dam to be constructed in Rwamagana 34 site will be a maximum of 9.4 m high from the
ground level and this dam is classified as small dam. The dam is located in a zone with low
seismicity and there is low population density downstream. According to the proposed dam
design, the Dam Safety Policy will not be triggered for Rwamagana 34 project site. This project
will use the Small Dam Safety Guidelines prepared by LWH which have been publicly disclosed
in Rwanda and in the Bank InfoShop in 2012.
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3.0. BASELINE AREA DESCRIPTION
3.1. PHYSICAL ENVIRONMENT
3.1.1. Location
The Project site Rwamagana-34 is located in Rwamagana district of Eastern Province. The
command area of the project belongs to Gahengari sector of Rwamagana district along the
source river Nyirakidibiri. The study catchment area is located between (Coordinate-X:
538578.14m and Coordinate-Y: 9779296.62m). The project site Rwamagana-34 is connected
partially with the tarmac road and partially with the rough road from Kigali. The nearest road
head of Rwamagana-34 is Musha, about 53 km from Kigali through Kigali-Kayonza road. A
seasonal rough road leads to the dam site which is about 8 km from Musha.

Figure 1: Project area location within Rwamagana District
3.1.2. Climate
The Rwamagana-34 project area is located in the Lake Mugesera basin, part of the Akagera basin. The
climate of the project area on the northern shore of Lake Mugesera is dominated by the April and
November rains. The seasonal rainfall is characterised by two wet seasons from March to May and from
October to December displaying a bimodal pattern whereby monthly rainfall varies from 119 mm in
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March, 162 mm in April declining through to 9.3 mm in July. The annual rainfall for the Rwamgana-34
command area is 931 mm with annual dependable rainfall of 772 mm. On average 71% of the annual
total rainfall falls during the wet seasons. The dependable rainfall varies from 74 mm in February,
peaking to 123 mm in April, and declining to 90 mm/month in May and from 50 mm in September rising
to 88 mm in November. It is less than 20 mm during the dry season; often with little rainfall from June
through to August.
This seasonal pattern determines the annual variation of all climatic parameters. The minimum cloud
cover is observed during the month of November. The high maximum and low minimum monthly
temperatures are observed in September and November respectively; relative humidity is at its minimum
in July and sunshine duration at its maximum in June. From August to October average temperature
reaches a maximum because of high day maxima and limited night cold; wind speed is also at a maximum.
In August/September and January to May, the daily variation of temperature is low. Relative humidity is
high in April and November. Sunshine duration is short in November and wind speed is low in April.

3.1.3 Topography
The Rwamagana 34 site is in the NW-SE trending Nyirakidibiri valley that follows the geological
structural trend. The valley floor is at a level of about 1,350 to 1,450 m, being close to 1380 m at the
proposed dam site. The total relief between adjacent ridges and the valley floor is up to 300 m. The upper
valley sides are steep where tributary streams have cut into the more lateritic soils and then become
gentler in gradient to 15 to 20 degrees and then quite low at less than 5-10 degrees near the valley floor.
The width of the valley floor is about 80-500 m and the central stream is quite narrow at 1 to 1.5 m. The
land is intensively cultivated with fields of less than 1-3 ha in size and several irrigation channels
breaking up the natural stream flows. Tributary streams are ephemeral with flows occurring only after
significant rain.
About 63 % of the area is covered by perennial or annual crops and rest 37 % is covered by natural forest
lands, open wood lands and settlement areas. The forest land area in Rwanagana-34 is highest in 3 LWH
phase 1B sites with the coverage of 26 %. There are patches of forests and bushes at the uphill sides of
the project. The major crops grown in the area are bananas, beans, cassava, groundnuts, sweet potatoes,
coffee, and vegetables (Feasibility study).
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Figure 2: Topography of the project area
3.1.4. Soils
The Rwamagana 34 site it’s bounded by the ridge of mountains and drains into the proposed
dam site. The water catchment area is dominantly covered by four soil units namely Dystric
Leptosols, Haplic/Humic Ferralsols, Haplic cambisol and Mollic Glaysols. The command area
catchment is covered by six soil types namely Dystric Leptosols, Haplic Acrisols, Happlic and
Humic Ferralsols, Happlic phaeozems, Humic cambisols , Terric Histosols and the Command area
is dominated by Haplic Ferralsols.
3.1.5 Land Uses
The land use of the project area covering the related watershed within Rwamagana 34 site is
dominantly agricultural land, natural forest, open grass land and open wood land. For Land
husbandry technologies, the Water-catchment, especially the upper slope of nearby mountains is
covered with scattered Eucalyptus trees and other agro forestry and indigenous tree species,
while the remaining areas are being cultivated under different crops.
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Figure 3: Main land uses systems in the project area
3.2. BIOLOGICAL ENVIRONMENT
3.2.1 Flora
The major crops cultivated in Rwamagana 34 site are dominated by bananas, cassava, coffees,
sorghum, beans, and sweet potatoes. In the surroundings area of the site especially in the uphill
area of this site is occupied by plantation of Eucalyptus, savanna grassland, and natural
vegetation and scattered Grevillea and avocado trees in the farms.

3.2.2 Fauna
Rwamagana 34 accommodates a huge diversified variety species of animals including birds,
livestock (cows, goats, poultry,...), and small aquatic animals found in Nyirakidibiri Valley.
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Table 1: Ornithological fauna: Main observed species:
Scientific name

English name

Vernacular name

Streptopelia
semitorquata

Red – eyed dove

inuma

Passer griseus

Grey –headed sparrow

Igishwi

Ardea cinerea

Grey Heron

uruyongoyongo

Motacilla aguimp

African Pied Wagtail

Inyamanza

3.3. HUMAN ENVIRONMENT
3.3.1. Socio-economic Environment
Major economic activity in the project area is agriculture. Major crops grown in the project area
include Banana, Cassava, Maize, Sorghum, Beans, Vegetables and Potatoes. The region intends to
promote the cultivation and processing of Fruits, Vegetables based products.
3.3.2. Population and Administrative Units
The project area is situated in Rwamagana district. The district is composed of 14 Sectors such
as Fumbwe, Gahengeri, Gishari, Karenge, Kigabiro, Muhazi, Munyaga, Munyiginya, Musha,
Muyumbu, Mwulire, Nyakariro, Nzige and Rubona, 82 cells and 474 villages (Imidugudu).
Rwamagana District is a home of more than 318,000 People and about 53% are aged 19 years or
younger. People aged 65 years and above make up 4%. The majority of the population is young,
with about 82% still under 40 years of age.
According to EICV District profile-Rwamagana, the ratio of females per 100 males shows that
females outnumber males in Rwamagana district with 109 females per 100 males, which is
below the national average of 111 females per 100 males. The average size of the household in
Rwamagana district (4.7) is slightly below the national average household size. It comes 12th
bottom by mean household size country-wide.
3.3.3. Infrastructures
The infrastructure in the study area is characterized by infrastructures summarized in five main
sections including among others transport, energy, health and education infrastructures,
communication and ICT.
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The road network is composed by the main paved roads, principal rural dirt roads and those in
clay courts to access deep rural areas. The region is hampered by several major roads
inaccessible during rainy seasons. A few Public institutions such as Sectors and Cell offices,
schools and Health facilities and some individuals business. Nearest the project site there is
electricity provided through the national grid. Water provided by EWSA is not available because
many people in the project area use water from natural sources. Telephony services are
available through provision of landlines and a variety of wireless telephone networks such as
MTN, TIGO and Airtel.

Figure 4: Project area infrastructures
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4.0 PROJECT DESCRIPTION AND ACTIVITIES
4.1. OBJECTIVE AND NATURE OF THE PROJECT
The Project aims to increase the productivity and commercialization of agriculture through
the implementation of watershed management, water-harvesting in valley dams and hillside
irrigation. In addition, the LWH Project aims to tackle the issues related to food insecurity
and rural communities’ livelihoods income. The project focuses on modernization and
commercialization of agriculture for strengthening the economic access of the rural
communities to food for consumption and livelihoods.
LWH plans to carry out civil works related to the construction of dam and irrigation
infrastructures to enhance irrigated horticulture production in Nyirakidibiri command area of
Rwamagana District. In this regards, SMEC was commissioned to carry out a technical study
(Feasibility study) for the implementation of rehabilitation and development works hydroagricultural area of the total 250 ha of the Rwamagana 34 site from Rwamagana district of
Eastern Province of Rwanda. The main issues to be addressed by the project feasibility study
included among others:
o Topographical studies
o Hydrological studies
o Geotechnical Studies (soils foundation, materials of carriers, and borrow areas)
o Studies of dam design
o Studies of the perimeter Layouts
o Details Plan of works
o The preliminary of budget quantities and estimates of the works
o Agro-socio-economic Studies
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4.2. RAW MATERIALS INPUTS
4.2.1. During Construction Phase
The raw materials that are expected to be used for the construction of the reservoir and
irrigation networks and their sources are summarized in Table 2 below:
Table 2: Materials to be used during construction
Raw Material
Aggregates for concrete and construction
Bricks
Cement
Concrete blocks

Source
Local approved suppliers
Local approved supplier
Local approved supplier
To be manufactured on
and offsite
Diesel for operation of plant and machinery
Local approved Service
Station
Equipment (e.g. Earth Moving Machinery & Local
approved
Equipment)
contractor
General building materials (e.g. timber, Local approved suppliers
polythene sheeting, brick force and mesh
reinforcement, pipes, paint, etc.)
Lateritic soils (for construction e.g. access Approved borrow pits /
roads)
quarries
River and building sand for concrete and Local suppliers
building mortar.
Water for construction, dust suppression Onsite abstraction (rate <
and workers domestic use.
2.5 l/s)

Mode of Delivery
Road truck
Road Truck
Road truck
Road truck
Road truck
Road truck
Road truck
Road truck
Road truck
Pump

4.2.2. During Operational Phase
The main raw materials inputs required for the operational phase of the project will embrace the
following:
• Water for irrigation, domestic and commercial use.
• Provisional power demand for the project (e.g. for generators use).
• Agrochemicals like fertilizers (e.g. NPK, Urea), pesticides e.g. Fungicide / herbicide...
4.2.3. By- and Waste Products
A. By- and Waste Products during Construction Phase
The subsequent waste and by-products are predictable to be generated during the project
construction cycle:
Runoff: Storm water runoff from the site (but not excessive due to the topography of the
area)
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Dust: Dust will be generated on the site from delivery of material and various
construction activities.
Solid waste: other solid construction waste will include material such as scrap timber
and various off cuts and refuse such as discarded packaging (e.g. cement bags), workers
garbage etc.
Building rubble: This will include sub-soil removed and any rock rubble generated by
blasting (or other rock breaking activities) during excavation of trenches for foundation
strips and the laying of water reticulation pipes, excavations for water features, ground
storage tanks for water and fuel, etc. and other spoil such as rejected concrete, broken
blocks etc.
Used oil: Used oil and lubricants will be generated from routine on-site maintenance of
plant and equipment.
Exhaust emissions: from operation of vehicles and machinery on site.
Sewage: Sanitary waste generated by the construction workforce.

B. By- and Waste Products – Operational Phase
The following by- and waste products are anticipated to be generated during operational phase:
- Solid waste: other solid waste will include material such as scrap timber and various off
cuts and refuse such as discarded packaging (e.g. cement bags), workers garbage as a
result of renovating and management of dam reservoirs and irrigation infrastructure etc
- Sewage: Sanitary waste generated by the workforce during operational phase.
- Storm Water: An increase in storm water runoff will result from the site due to the
development of reservoirs, roofed and paved areas which do not allow infiltration of rain
water. Storm water run-off from the fuel storage and dispensing area (service station) as
well as parking areas may contain some hydrocarbons from minor oil or fuel leaks/spills.
Storm water run-off typically also contains silt and suspended solids.
- Hazardous Waste: Hazardous waste is not envisaged to be generated by the project:
A small amount of used chemical containers / packages will be generated from the use of
agro-chemicals.
- Green waste: will include leaves and grass cuttings from maintenance of the areas
around the reservoir, water canals and other landscaped areas of the project.
4.3. RESERVOIR/DAM CAPACITY AND DIMENSIONS
The reservoir of Rwamagana 34 site will be sized with a maximum height of 9.4 m, with a
storage capacity of 787,000 m3 spread over a water surface of approximately 70 ha.
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4.4. PROJECT ACTIVITIES
4.4.1. Project activities during the Construction Phase
Initial activities during this phase relating to construction management will engage the putting
in place of the site inspection and construction professional teams, their offices, machinery and
equipments handle site, sanitary facilities and site protection facilities.
As there will be no labour camp on the project site, the project will proceed for employing labour
from the site proximity communities but for site security purposes, security personnel will be
based and accommodated on the site. Various plant and equipment to be used during the
execution of civil works will include: Graders, Vibrators /Rollers, Water Trucks, Bulldozers,
Front End Loader, Vehicles, Containers, Concrete Mixers, Concrete Pokers, Excavators, Water
Pumps, Mechanical Tool Boxes, Civil Plate Compactors, Tipper Trucks, etc. The number of each
article/ equipment or machinery is to be determined by the contractor for construction.
The project involves construction of one dam and irrigation and drainage channels/networks
(hydraulic infrastructures). Rwamagana 34 site development project will be composed and
engaged the following main anticipated project construction activities that will have potential
impacts on the physical, biological and socio-economic environment:
Site Preparation and Levelling
Initial site preparation will entail removal of the (small) amount of existing vegetation, scarifying
of topsoil and earthworks to establish the required levels and falls. The project will be
constructed by-and large on the existing level requiring minimal basic earthworks which will
minimize the need for filling of areas with Laterite and related aggregates. Earthworks will for
the most part involve the use of heavy machinery such as bull dozers and graders.
Excavation, foundations and Dam construction:
This will involve the excavation of trenches for foundation strips for buildings, canals for
irrigation purposes and trenches. The geotechnical survey of the sites is indicative that the
bearing capacities of soils are good and the foundation depth and design for the intended
structures will be simple and straight forward, in accordance with local engineering standards.
Construction of foundations will involve the compaction of underside of foundation trenches and
the mixing, pouring and compaction of concrete.
The project civil works will engage the construction of dam for water storage along canal system
and a significant amount of earth moving will be required. This will enable farmers to take water
as and when they need it especially during the dry season when water is low. The dam will hold
the water so that it is available for irrigation when the farmer chooses to irrigate.
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Figure 4: Location of Proposed Dam
Construction of irrigation canals
The process of hillside irrigation infrastructure development will involve clearing of vegetation
from the Nyirakidibiri and construction of the irrigation canals and drainage system facilities
and the watershed involved in provision of water to be stored in the dam is estimated to
787,000 m3. The Construction of irrigation channel system will involve excavation and shaping
of drains and soil compaction. Lined canals will require the preparing and pouring of concrete.
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Land husbandry in Command area
LWH proposes to develop construction work and development of hillside irrigation
infrastructure of Rwamagana 34 as it is described in the feasibility study carried out by SMEC.
Depending on the slope category and soil depth, the grass strip, soil bunds or bench terraces
with irrigation ditch will be constructed. Drains will also be constructed to evacuate the excess
of water.
Sub-structural works and floor slabs
This will involve block work, mixing, pouring and compaction of concrete, backfilling and
compaction of material according to specifications. Construction of services will include the
foundation, laying of water pipes.
Construction of Superstructures (Buildings)
This will involve: Preparing of mortar and concrete, laying of concrete block walls, landscaping.
Materials Mobilization, Handling and Storage
This refers to the acquisition, delivery and storage of materials required for construction works.
Gravel, laterite and stone aggregates will be acquired and transported to the site from RNRA
approved quarry sites within Rwamagana District. Provision will be made for bulk storage of
materials such as sand, aggregate and laterite.
Petroleum products for trucks (such as petrol/diesel) will require transportation although only
limited amounts of these materials will be stored on site as reliable supply sources will be within
close proximity to the site. Other materials that will be transported and stored include sand,
cement, blocks or bricks timber and iron sheets.
Maintenance of Machinery
A temporary machinery handling facility will be constructed on site for the maintenance of
construction vehicles and machinery. This will be combined with the fuel storage facilities.
Movement of Construction Traffic and Heavy Machinery
Transportation of construction materials / waste to and from the site will involve the movement
of heavy vehicles on access roads to the project site as well as within the site. Construction
activities such as clearing, excavation, earth moving and mixing of concrete will involve the
movement and operation of heavy plant and equipment around the sites.
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Construction Workers Activities
Although no labour camp is planned in the project area, social interaction activities will
undoubtedly result between project workers and local communities. The project will as much as
possible hire labour from within local communities.
Local market transactions will take place between construction workers and local communities.
Casual sexual relationships may also result from interactions between workers and the
community.
A canteen will be encouraged and established on site to cater for construction workers in need.
The presence of construction workers will require the provision of safe water for drinking, food
preparation and domestic purposes as well as the provision of sanitation and health services.
Water Abstraction
Water will be required for construction, workers domestic purposes and dust suppression
measures. Water will be abstracted from on site streams/streams; abstraction rate will consider
the available water flow in the main river/ stream (Nyirakidibiri) to ensure that the project
activities will maintain the minimal ecological flow.
Waste Management
Waste management during the construction phase will include:
• Provision of temporary workers sanitation in the form of portable chemical toilets.
• Collection and disposal of domestic waste at REMA approved disposal sites.
• Transportation and disposal of building waste and rubble.
• Collection and disposal of used oils / lubricants according to REMA requirements and
standards.
4.4.2. Activities during Operational Phase
Activities during operation that are likely to have an impact on the environment include:
Operation of the Dam/reservoir
The operation of Nyirakidibiri dam will result in changes of water flow hence might lead to
flooding the natural habitats, high rates of evaporation, silting etc.. Although less sediment may
be deposited along the Nyirakidibiri stream flow banks. Since the irrigated areas are both
traditional wetlands, the flood plains should be conserved for infiltration afterward reducing the
highest point discharges downstream.
Vector/Pest Control (mosquitoes)
As the project area is susceptible to mosquitoes, LWH will on a regular basis carry out
“larviciding” (killing with insecticides the mosquito larvae before they hatch), the removal of
breeding grounds (ensuring that pools of standing water are dried up) and using biological
controls such as fish and other aquatic species that consume mosquitoes’’ larvae in the dam and
channels. The success of these controls depends highly on the type of vector and its breeding
behaviour and the geographic descriptions of the eastern region of Rwanda.
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4.5. PROJECT BENEFICIARIES
The current command area users are independent farmers who are involved in seasonal crops
growing and production will be the first beneficiaries through cooperatives that will be formed.
Second beneficiaries are those who will be employed in various related activities in different
project phases (construction phase, implementation phase include from cultivation to
harvesting stages plus post harvest related activities). Other beneficiaries are all those that will
benefit through the access to the products of the project and country as whole
5. PUBLIC CONSULTATIONS AND PARTICIPATION
5.1. INTRODUCTION
The main objective of the public consultations with stakeholders is gathering information on
their concerns, perceptions and fears of the livelihood changes to be brought about as a
result/consequence of Rwamagana 34 site rehabilitation and development project. Public
consultations were organized as a way to collect first-hand accounts of benefits and grievances
from interested/and affected parties the project.
They involved organized group discussions with purposively selected individuals/stakeholders
to gain information on their concerns, perceptions, reactions and experiences of livelihood
changes brought as a result/consequence of the project. Group discussions provided multiple
views within a group context and were particularly useful in exploring the level of consensus on
a given felt impact.
The exercise identified all the stakeholders within and in the surrounding area including local
community, local authorities (District, Sector and Cell level), civil society, government agencies,
government projects and private sector among other stakeholders. The public consultations on
behalf of the Environmental Impact Assessment (EIA) study of construction and development of
hillside irrigation infrastructure of Rwamagana 34 site (Nyirakidibiri) was conducted and
involved key various stakeholders that include among others the representatives of
MINAGRI/LWH, REMA, RDB, local authorities including Rwamagana District staff and Mwulire
Sector Officials, and local communities from surrounding area and covering the watershed of
the project (Appendix 1). At the sector level, GCS consultants met with Agriculture and Natural
Resources Officer. The Consultation meetings were organized in Mwulire sector with a group of
representatives of agricultural cooperatives in the project area
5.2. DATA COLLECTION TECHNIQUES
5.2.1. Semi-Structured Interviews
Semi structured interviews were organized to gather information from focused groups
participants in public consultation settings, by means of discussions guides. The guiding
questions were prepared, and a feedback is composing the present section of the EIA report.
The semi-structured interviews were conducted in order to know:
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The perceptions of the population regarding the Rwamagana 34 site rehabilitation and
development project.
What they think and observe as Benefits/Positive impacts of the proposed project
What they think and observe as Constraints/ Negative impacts of the proposed project
Problems relating to the land tenure and land ownership for knowing what a marshland is?
Informing the public different profits they have from the upcoming project
Compensation of houses and coffee washing station which is in few meters form the
reservoir.

Those questions were improved after a pilot test at the very first field visit in the project area.
The questionnaires were again continuously readapted to different groups throughout the field
research. Besides, sometimes guides were not rigidly followed, but served merely as guides, the
team was adapting the interview process to the local setting in order to ensure a free flow of
discussions and findings.
5.2.2. Focus Group Discussions
To undertake this stakeholders consultation, a worksheet questionnaire was used as a guide to
collect needed and study related information concerning the status in which project is known,
stakeholders perception and awareness, positive as well as negative effects of the proposed
project on general development including social development through improved and increased
income based agricultural production, increased job opportunities, and on environmental
protection and suggestions of additional issues to be considered when implementing this project
for ensuring the project sustainability and more profitability and some methods to be applied to
minimize and avoid negative effects and enhancing clear and long term considerable positive
benefits of this project.
Prior to the actual public consultations, GCS Consultants together with LWH staff,
representatives of cooperatives, cells and villages officials to discuss the way forward for their
concerns about loss of agricultural land, resettlement, associated problems and propositions of
responses to be considered when decision making about this issues. The latter sympathetically
made all arrangements necessary in connection with participants’ invitation, the timing and
venue for the public consultation sessions. All discussions were conducted in Kinyarwanda.

Figure 5: Consultation meeting with local farmers in Kigarama Centre
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5.3. KEY FINDINGS
5.3.1. Consultative Meeting with Farmers, Local Authorities and GCS Ltd Consultants
Meetings were arranged to have a general and same understanding on the benefits and negative
effects of the proposed project. They were held at Mwulire sector and in Kigarama center in
close proximity of the Dam site with local community .This meeting attended by 107 community
members and farmers using the command area. Technical staff of GCS Ltd, Agronomist of
Mwulire sector, LWH irrigation engineer and In charge of community/ LWH in Rwamagana 34
site attended the meeting. This meeting raised the flow discussions on the following:
 The need of the project,
 identification of different problems related to surrounding people and water dams to be
affected by the project,
 Related socio-cultural and economic parameters to be considered in enhancing and
mitigating associated positive and negative impacts respectively.
 Suggestions and propositions on what can be done to address raised problems due to the
relocation and displacement of agricultural activities.
The meeting highlighted different challenges and benefits associated to the development of this
project through the above agenda, especially site based issues that include the following:
 Perception and awareness on expected project
 Increased agricultural production
 Increased income generated from this production and employment
 Opportunity of local cooperatives which will improve agricultural conditions of
horticulture sector.
 Reduced excessive soil erosion due to hillsides protection
 Provision of other related income generated business
 Negative effects of this project including loss of their plots for those whose the
dam/reservoir will occupy their parts
In general, during consultation local people were more concerned with the positive outcomes
that the project will bring about and the major concern raised was the panic for loss of
ownership to their assets. GSC consultants supported by In charge of Community in LWHRwamagana 34 site explained that all loss (Land and structures) will be compensated according
law and RAP procedures. As they will be informed on which season to stop cultivating the
surrounding of Dam location, they will not be compensated for destroyed crops. Only perennial
crops and trees will be considered for compensation.
5.3. 2. Consultations with other Stakeholders
GCS Ltd Consultants held interviews and focus group discussions with PAPs at the project site
and at different stakeholder’s offices. These include MINAGRI/LWH, REMA, RDB, RWAMAGANA
District, Sector and cell where the project is, villages and communities (Appendix 1). All
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respondents are aware of the project and its location and are devoted to contribute to the
development of this project through their willing to accept, especially direct beneficiaries.
All public institutions consulted from district to the villages will ensure their support in
public/people mobilization and their participation in relocation or displacement and related
compensation process. The project has many positive effects including the increase of
agricultural production, beautification of the area, Environmental Safeguarding/protection, Job
creation and promoting the wellbeing of the public.
All negative impacts can be managed through sound design mitigation measures proposed in
this report. After noting positive and negative effects of the proposed project, consulted public
indicated different suggestions to what can be addressed to minimize and avoid those negative
impacts on the communities and the general physical environment to ensure sustainable
development. Suggested measures include the establishment of a competent and designed
structure with appropriate standards for horticulture sector related trainings for farmers
(including use of chemical fertilizers, post harvest technology systems, adding value,
maintenance of irrigation infrastructures, savings and other judged important ). For this, the
establishment of a formal participatory system of key stakeholders to enhance the efficiency
operation of the project, a full implementation of regular monitoring system and implement
measures for enhancing positive impacts, sensitize and build the technical capacity of the project
beneficiaries as it is proposed in the EMMP section of this study report. Below is the table
summarizing discussions held with consulted different stakeholders:
Table 2: Public consultation raised issues and proposed response by stakeholders
ISSUE RAISED
Perceptions
and
awareness
of
stakeholders and the public in general,
in relation to the proposed project.

RESPONSE
Interviewed communities in the project area and others
stakeholders including local authorities are aware of the
project and the role of the project to increase livelihoods
of local communities.
Expected risks and negative effects of -When there is no people mobilization and capacity
the Project to the local community.
building, the project implementation will become
difficult.
-Risk of HIV/AIDS due to employment creation and social
interactions during the implementation phase.
- Loss their own lands for cultivation.
-Increasing of malaria due the water stagnant in the dam
area.
Anticipated benefits likely to be -Increased income for all employed personnel that will
occurred from the project for contribute to the project implementation.
stakeholders.
- Agriculture productivity will be increased.
-Improvement of welfare conditions.
- Cultivating all seasons even in the dry periods.
-Employment creation.
-Enforced technical capacity of farmers due to the
trainings organized by the project.
-Really land consolidation and diversification of crops
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during different seasons of cultivations.
-Access on regional even international market by selling
their horticultural products.
The willing to accept and participate in -Government, related ministries and institutions to
resources mobilization for all involved advocate and enhance the technical capacity of all
stakeholders.
stakeholders.
-Local communities to accept and implement project
activities.
-LWH to collaborate and supervise different
stakeholder’s activities relating to the implementation of
the project activities.
Raised concerns/complaints from the -We need to be expropriated for our crops and trees.
proposed dam site owners.
-We need to be compensated for our own lands where
the dam will affect.
-We need to be informed when construction activities
will start for avoiding the destruction of our established
crops (not yet harvested).
-During compensation period we suggest that LWH will
consider the value relating to our assets and comparing
to the recent market rate.
-LWH should plan to construct a processing unit in the
project area and helping people in market accessibility of
their final products.
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6.0 PROJECT NEED AND ANALYSIS OF ALTERNATIVES
6.1. PROJECT ALTERNATIVES
6.1.1 Alternative site
Rwamagana 34 site was pre-selected based on technical and engineering assessment of its
potential for water-harvesting and irrigation needs as well as incidence of drought, poverty,
population pressure and levels of food insecurity. Allocating the resources to the selected site is
seen as a good and reasonable alternative. Changing the site would mean abandon this
population and the whole project area that needed these interventions. The best option would
be to expand the activities to other vulnerable areas that can profit from Rwamagana 34 project
activities.
The project is proposed to be developed on land, which comprises existing and currently
agricultural activities hence there is an environmentally sensitive area engaged. As such, no
other sites of comparable size, applicable for the project like this and location within the zone of
the site that would be suitable for the type of the intentional development have been identified,
and therefore no alternative sites have been considered for the project.
Numerous distinctive returns of the proposed sites take an account of:
a. The project is proposed in an area where agricultural is seriously hampered by water
shortage and from eco climatic conditions of the area.
b. The site has good surface and ground water potential;
c. The project is well-suited with neighboring activities and the trend of development in the
area;
d. The site is selected and mandated for agricultural development activities;
e. The site is serviced by a traffic pathway; different dirt roads link the project area to the
main road (Kigali–Musha) and continuing ordinary road. This make the site easily
accessible and reachable;
f. The site has good surface and ground water potential according to its topography and
altitude characteristics;
g. In close proximity communities offer a readily available pool of labour for employment
during both the construction and operational phases of the project;
h. The project is located in an area where there are several agricultural activities on-going
in surrounding hillsides.
i. The site is located ideally in an expanding and emerging tangential joint of
developmental/agricultural activity, in a sought after area away from, but within
propinquity of the marshlands and as such is perfectly situated for structured planning
and the type of development proposed.

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 60

Ministry of Agriculture and Animal Resources

LWH

The following criteria were considered to select a feasible site for this project:
Socio-political Criteria
 Responsiveness/interest of beneficiaries
 District leadership and ownership
 Level of social impact:
o The number of beneficiaries on the site, relative to site size;
o The proportion of female-headed Households therein;
o The presence in a drought zone (also to be used as a food security indicator);
Economic Criteria
 Using the common economic and financial analysis (EFA), the site must have an economic
rate of return greater than 12 percent (ERR > 12 %).
Technical and Environmental Criteria
 Command area greater than 70 ha
 Sufficient water harvesting potential
 In a moisture regime where irrigation makes a difference
 Coincidence of excess rainfall and drought (using indicators for drought and rainfall in
the socio-economic criteria);
 Level of environmental impact i.e. sites that would lead to high and significant adverse
impacts were rejected
 Ecological functions were also important criteria in selecting the water bodies. This
means that water bodies that provided sensitive ecological functions and contained
species of rare significance were regarded as critical and if selected the need for stringent
mitigation measures would be adopted.
6.1.2 Technology Alternative
The commercialization objectives of LWH/RSSP require year-round production, which in turn
require storage of water. Given the invocation of land consolidation for economies of scale in
production, a uniform application of inputs (including water) made it desirable to have one
collectively managed infrastructure rather than many small ones with ensuing variance. It was
also clear that micro schemes could not have the same flood-control benefits as the reservoir
model. Furthermore, such a highly decentralized approach and large number of schemes would
limit the opportunities for environmental oversight.
6.1.3 No Project Alternative
The no Project activities option will entail leaving the population in the present situation. For a
region facing with drought and a country emerging from fighting for poverty alleviation, this
option is not desirable considering the need of the population to sustain their livelihood. The
environmental effects of the proposed activities will be avoided, making the option desirable
considering the state of the environment.
The actual LWH activities and many other similar ones will immensely contribute to achieving
this ambition. The Project will result in a direct injection of millions of Rwanda Francs to the
local economy and therefore a no project alternative will mean foregoing such investment.
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6.2 Project activities development with mitigation measures
The most preferred alternative would be implementing the Project with mitigation measures in
place. A pursuant of this alternative will entail going on with the activities but taking into
account the potential impacts on the environment by incorporating mitigation measures. This
alternative is more desirable as it will inject a significant amount of money into the economy
thereby promoting sustainable development and providing better livelihood which is one of the
government’s goals. The potential impacts to the environment will also be improved by coming
up with an Environmental Management Plan (EMP) that will incorporate mitigation measures.
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7.0 ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROJECT
A number of project potential impacts (both positive and negative) in the area were identified
during the scoping process of the study. This chapter identifies analyses, classifies and discusses
these impacts that could arise from the activities of the project, either during the construction
phase or the operational phase.
7.1. PROJECT POSITIVE IMPACTS
The study identifies many of the positive impacts of the proposed activities. These include
poverty reduction, food security, rural development, irrigation efficiency among others.
7.1.1 Impacts during Planning and Construction Phase
a) Rural employment and income generation
The reservoir and irrigation infrastructure constructions as well as command area development
are labour intensive activities and for that reason, the labour needed in the project area will
create much needed employment opportunity to the rural population. The developer will
commit to a policy that gives priority to the locals in the neighbourhood at the time of employing
casual or skilled labor.
It is also anticipated that indirect employment opportunities will be created within local
communities through the provision of services to the construction teams, such as the sale of food
and beverages. Truck and machine owners will earn money from renting out their vehicles for
transportation of construction material and machines that will do various construction activities
(excavations, clearing, loading, leveling, using graders, and excavators, among others).
b) Capacity building of farmers
In the course of the implementation of the project, farmers will be sensitized and trained on
irrigation practices, cooperative formation and organization, appropriate application of
fertilizer, IPM, etc., thus imparting skills to them for improved production as well as to access
markets, which they will utilize even after the project’s exit.
c) Increased public revenues
Revenues shall be collected by both the national and local authorities from the procurement of
construction materials and finishes, employees’ salaries, VAT on materials and services, among
others.
d) Health insurance and education
From their pay, Employees (Local people) shall afford medical insurance (Mutuelle de santé) and
even pay school fees for their children and improvement of food security.
7.1.2 Impacts during the Operation Phase
7.1.2.1 Physical Impacts
a) Flood control
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The dam and irrigation channels to be constructed will control floods downstream by storing
water, channelling it in irrigable command area and evacuating excess water. Flood control
effect of the project will free more land for farming as well as prevent destruction of food crops
for those farmers exploiting the command area in the wet season. Flood control will thus help
achieve food security.
b) Improved soil conservation
The implementation of land husbandry technologies in the command area as well as its
irrigation will contribute to soil conservation as a result of reduced erosion, proper management
of runoff and soil fertility amelioration. Adequate supply of water as well as proper use of
manure and mineral fertilizers will improve the soil quality and sustainably enhance soil fertility
thus improving the crop yields and increasing income to farmers.
7.1.2.2. Ecological Impacts
a) Environmental Protection
The project promotes intensification of agriculture as opposed to subsistence agricultural. This
is arguably protecting marginal areas as more food is being produced in a smaller area.
Sustainable agricultural intensification is not only important to increased employment and
income, but also is critical to protecting the environment. The project will reduce pressure of
farmers to push onto more fragile lands or sensitive natural habitat or to rely on labour
intensive gathering activities off-farm. The project will thus intensify farm production through
the use of improved inputs that increase productivity. This is an indirect impact that will protect
marginal areas and sensitive ecosystems from agricultural encroachment.
b) Revegetation
The reservoir and canals protection activities will improve the vegetation in the surroundings of
those irrigation infrastructures and other erosion susceptible areas. This activity will increase
the forest cover in the silt trap and erosion prone areas and create new habitats and ecosystems.
c) Birdlife and fish Habitat
The construction of the dam and storing of water as well as rehabilitation of critical natural
habitats in the command area will attract fish and birdlife in the project area. This is a beneficial
impact on the biological environment of the project area.

7.1.1.3. Socio-economic Impacts
a) Increased agricultural productivity and improved rural livelihoods
A big part of Rwamagana-34 site is under subsistence agriculture. Its agricultural productivity is
still low. The irrigation of the command area as well as the application of fertilizer in adequate
amount at the right time will improve soil fertility of the area and will be sufficient and reliable
to enable a double crop growing season per year. The improved soil fertility, reduced flooding as
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well as marshland irrigation will lead to increased productivity, thus improving on rural
livelihoods.
b) Increased farm incomes from crop output:
An increase in farm incomes as a result of increased marketed crop output is anticipated. This
would additionally be due to better and reliable market access of high-value crop produce that
would fetch a good selling price as well as increased volumes of marketable output of different
crops. Most of the farmers indicated that as a result of increased incomes, farmers will be able to
access inputs which they will use to expand existing enterprises.
They also indicated that the proceeds could enable them to purchase more pieces of land
elsewhere where they could grow food crops that do not require irrigation, in order to utilize the
irrigable land for commercial farming only.
c) Poverty Alleviation
The Rwandan Poverty Reduction Strategy Paper (PRSP, Rwanda, 2002) identifies five potentially
competitive crops that will be targeted for expansion in addition to the traditional cash crops of
coffee and tea. These are rice, maize, Irish potato, cassava, banana and bean. At the local level,
the irrigation infrastructure project will promote increased agricultural productivity,
diversification of agricultural crops and commercialization of agriculture from subsistence.
Improvement in crop productivity will raise the income for the rural poor above the poverty line
of less than a dollar a day. This is an indirect impact that will take a long process that will be felt
after many years.
d) Employment generation
The implementation of the project will result in the creation of new employment opportunities
for surrounding local communities and Rwanda in general. This will include opportunities for
employment on reservoir site as well as various aspects of infrastructure development and
maintenance.
Substantial economic diversified effects will result during the operation of the project. These
include: Numerous jobs, will be indirectly created or supported in postharvest related
agricultural activities providing goods and services to the project. Sectors of the economy that
are closely related to the project include the retail and wholesale trading sectors, Educational
tours/tourism, agriculture, horticultural, manufacturing, construction, transport and financial
sectors; the development will enhance the value of neighbouring properties:
e) Increased public revenues
Operation of the project will provide increased revenue in terms of rates payable to Rwamagana
District. Increased employment opportunities and other multiplier effects downstream in the
economy will provide opportunities for increased revenue for RRA due to increased payments in
the form of PAYE, VAT and corporate income tax from retailers and suppliers. The businesses
operating on the site will also make substantial contributions in the form of corporate income
tax.
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f) Market creation
The project will create market for farm inputs including seeds, fertilizers, compost and
pesticides. The agricultural activities in Rwamagana-34 site will provide many rural
communities with a cash commodity for local markets.
g) Appreciation of the value of land
Nominal land prices may increase thus making the high value irrigable land useful for cultivation
and marketable which was otherwise less favoured due to flooding and as a result of the
improved potential of its productivity, then it would appreciate in value.
h) Affordability of medical insurance and education fees for workers
Employees shall from their pay afford medical insurance (Mutuelle de santé) and even pay
school fees for their children.
7.2. PROJECT NEGATIVE IMPACTS
7.2.1 Impacts during the Design and Planning Phase
The design phase of this project involved identification of a suitable site for the infrastructure
and undertaken a detailed feasibility study. There are no adverse impacts expected during this
stage, however, best practices were incorporated at this stage to ensure that the design takes
into account the environmental issues to consider.
7.2.2. Impacts during the Construction Phase
As the construction goes on, there will be a number of excavations, soil disturbance and
increased traffic around the site as a result of heavy trucks delivering various construction
materials and taking away the generated waste including construction debris. All these are likely
to pollute and degrade the environment, through mud slides, noise, and dust and air pollution.
Potential adverse impacts emanating from construction activities are described in detail here
below:
7.2.2.1 Physical Impacts
a) Loss of cultivable land to dam and canal construction
Due to the construction of water reservoir and irrigation channels, a part of the cultivable land at
the dam site will be covered by water and therefore lost for agricultural activities.
Impact Significance
This impact is going to be low in significance in terms of magnitude because the project in itself
is aimed at improving soil conservation through reduction of erosion. The erosion that will occur
during the construction will be minimal and localized in the areas where excavation will take
place only. The impact duration is only expected to be felt during the construction phase.
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Mitigation Measure(s)
One of the proposed mitigation measures is to introduce fish-farming in Rwamagana-34 dam
and organize the affected community members into a fish-farming cooperative. Secondly, the
affected community members at the dam site should be incorporated into the agricultural
activities for cultivation in the marshlands to be developed.
b) Soil erosion
During the construction of the reservoir and other irrigation infrastructures (which will involve
clearing of vegetation, excavation works, earth moving, etc.), the excavation earth from the
reservoir in addition to canals and drainages will create a pile up of soil. These activities may
result in the increased erosion in areas where vegetation has been stripped and stockpile. This
could lead to increased sediments deposited into the valleys and the rivers downstream.
Impact Significance
This impact is going to be low in significance in terms of magnitude because the project in itself
is aimed at improving soil conservation through reduction of erosion. The erosion that will occur
during the construction will be minimal and localized in the areas where excavation will take
place only. The impact duration is only expected to be felt during the construction phase.
Mitigation Measure(s)
Soil erosion occurring during the construction phase of the project can be avoided through:
1. Planting vegetation on the cleared sites immediately after construction of terraces and soil
bunds’ embankments and waterways, cut off drains/ gullies;
2. Only clear areas earmarked for construction.
3. Create contour drains during construction. However, efforts should be made to contain earth
movement activities to dry seasons so as to avoid sheet and rill erosion. This measure may delay
the project implementation program, therefore the protection and use of the stock pile is the
alternative choice to prevent this impact.
c) Borrow Pit Impacts
Borrow pits are generally associated with scarring of the general environment and landscape
owing to the excavation related works. If not backfilled immediately and replanted, the borrow
pits end up becoming a health hazard and a source of spread of water borne related diseases like
bilharzias, malaria, etc. This is because the pits end up collecting water that stagnate and hence
becoming a rich breeding ground for the disease vectors. Borrow pits are also known to be
potential sources of hazards especially accidental drowning of livestock and human beings.
Impact Significance
This impact is going to be low in significance in terms of magnitude and scope and scale will be
localized. The duration of the impact will be short term and only experienced during the
construction phase. It is possible to reverse the impacts through rehabilitation.
Mitigation Measures
EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 67

Ministry of Agriculture and Animal Resources

LWH

1. The borrow pits are immediately backfilled after excavation related works and replanted
with vegetation.
2. The contractor and the local population will be informed of the public safety measures
related to open borrow pits.
d) Air pollution
During site clearing, foundation excavation and site leveling, large masses of soil are likely to be
displaced. Heavy machines will be used for this purpose. The expected adverse impacts include
the likelihood of air pollution and respiratory diseases as a result of dust from the site especially
in the early stages of construction, noise pollution and gases from exhaust fume, possibility of oil
spillage from machines such as; excavators, trucks, wheel loaders, etc.
Mitigation measures
In order to reduce the quantities of exhaust fumes, all plant and construction vehicles will be
operated according to manufacturer’s recommendations and shall be properly supervised,
managed and maintained in good condition and adjusted to limit the emission of black smoke.
Designated access routes will be set and complied by the Contractor to confine the areas likely to
be affected by air pollution due to construction traffic. There shall be no burning of waste
materials on site.
In order to minimize the noise from construction activities, the Contractor shall restrict any of
his operations, which result in undue noise disturbance to nearby communities and dwellings
(e.g. blasting activities and operation of heavy machinery and construction traffic) between
hours of 6:00 am and 6:00pm. Blasting shall be conducted safely in accordance with Rwanda
explosives regulations and the guidelines. Badly maintained construction equipment will not be
allowed to operate on the site to ensure quiet operation.
Designated access routes will be set and complied by the Contractor to confine the areas likely to
be affected by noise pollution due to construction traffic.
7.2.2.2 Biological Impacts
a) Destruction of command area biodiversity
Some crops and trees established in the command area will have to be destroyed. This is because
they are either in areas where reservoir and channels will be constructed. The PAPs would lose
benefits which they were already reaping from these enterprises including getting food for home
consumption, getting produce for sale and getting fodder for livestock. There is no plant or
animal species of special conservation purpose surveyed that will be affected by dam
construction.
Impact Significance
This impact is going to be fairly significant in terms of magnitude because local population in
Rwanda depend a lot on agriculture as a means of livelihood. In addition, the screening has not
identified any endangered bird and animal species that can be affected by project activities. The
scope of these activities will be localized and felt in the reservoir area. The impact will also be
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long term in terms of duration on reservoir sites because the crops and land will be lost for as
long as the project is implemented.
Mitigation Measure(s)
This impact is unavoidable and will be mitigated through compensation measures which will
include compensation of land, crops and trees on reservoir sites. However, a silt trap zone
around the reservoir and along irrigation canals will be established and stabilized with
vegetation in three layers, including grass layer, shrub layer and tree layer. The borrow pits will
also be backfilled and rehabilitated with vegetation.
7.2.2.3 Socio-economic Impacts
a) Resource Use Conflict
A good part of command area is mainly used for the production of non irrigable crops, such as
bean, maize, sorghum, etc. The project site is also a source of water for domestic purpose. The
dam construction, silt trap establishment and the development of the site for vegetable or fruit
production therefore might trigger resource use conflict over land for staple food production
and water supply.
Impact Significance
This impact is going to be short in terms of magnitude because the crop to be promoted in the
developed area is with high economic returns as compared to staple food currently grown. In
addition, land parcels affected with water reservoir and silt trap zone will be compensated and
developed land will be given to their owners.
Mitigation
To prevent conflict over agricultural and domestic water uses, LWH should compensate for land
parcels affected by water reservoir, the silt trap zone and canals, and have also in the dam
design, requirement for identifying and developing domestic water sources and troughs for
domestic animals. It is recommended that the community water points and troughs are sited
where water contamination and damage of irrigation infrastructures by humans or animals can
be avoided. These facilities will act as a compensatory mitigation measures for the benefits
forgone by the community in terms of water use loss.
b) Increased spread of diseases
The construction of dam and irrigation infrastructures as well as installation of other activities
planned for –Rwamagana-34 site will attract many people in search for employment and
settlements. The effect of this impact will be felt in the health sector through increased rates of
AIDS infection and other diseases that are spread through demographic changes.
The population migration in the area may also be a potential source of contamination of water
resources which can have significant implications for public health risks. Water contamination,
sewage leaks or inadequate treatment of sewage may increase the risk of diseases such as
hookworm and other water borne diseases such as cholera and dysentery. Also waterlogged
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areas could provide favourable breeding grounds for mosquitoes and the prevalence of diseases
such as malaria is likely to increase.
Impact Significance
The impact will be minimum in terms of magnitude, severity and scale as the Government is
putting much more efforts on water borne diseases and sexually transmissible diseases.
Mitigation Measure(s)
In collaboration with the Ministry of Health (MINISANTE) and the local authorities, LWH should
put in place strategies to combat sexually transmissible and water born diseases at the site. The
project and local authorities should conduct awareness meetings on the control of AIDS, malaria,
etc.
7.2. 3 Impacts during Operational phase
As mentioned earlier in the project description, the main components of the project are the
construction of Dam and irrigation/drainage infrastructures, the access road and internal roads
designing. Other additional infrastructure will be set up such as drainage and sanitary facilities.
The project impacts are described below.
7.2.3.1 Physical impacts
a) Reduced Water Flow/Downstream Flooding
Reservoir construction for irrigation involves deviation of the flow of water to the dam filling
and irrigation channels. Due to this, the downstream water users might experience temporary
shortfall (until the reservoir fills up) in the amount of water available therefore disrupting
activities and sources of livelihood that depend on the water. This is a short term impact that
only happens when the water will be diverted to the reservoir.
Impact Significance
The impact will be minimum in terms of magnitude, severity and scale. The diversion of a
portion of stream water to fill up the reservoir will reduce the river flow downstream. This
impact is short term and only expected to occur during the reservoir fill up during rainy season
and over the night.
Mitigation Measure(s)
 Regulate water abstraction for irrigation and other uses. The reservoir should only be
filled during the rainy season to enable other users downstream to continue to receive
water all time and in adequate quantity.
 To achieve this measure, a stream that feeds to the reservoir should only use quantities of
water that will not compromise the flow of water downstream. To reduce the impact of
the projects on the catchment hydrology, the reservoir and irrigation design should not
divert more that 20 % of the water flowing in the stream.
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There is a need to install master meters as part of the infrastructure to be developed. The master
meter will be used to control the amount of water abstracted from the streams thus allowing for
management of water flow downstream.
b) Water wastage
The retention of water in the reservoir would lead to increased evaporation leading to surface
water loss, ground seepage and spills. Due to semi- arid climatic conditions of the area, much
loss of water through evaporation is anticipated.
Impact Significance
The water loss will be through percolation, spills and leaks, evaporation among other factors. As
the area regularly faced with drought, loss of water through evaporation is going to be of
significant impact.
Mitigation
For losses through ground seepage, the transfer canals should be lined. This will prevent ground
seepage of water in loose soil. This measure will only apply in areas where the soils are loose or
sandy. The irrigation farmers can adopt water saving irrigation approach.
c) Changes in Hydrology
The construction of drainage network in the command area will affect the hydrological flow of
the revering system creating an environmental flow, thus affecting the command area habitat.
This effect will be compounded by building of the reservoirs which will reduce the flow of water
during the period its filling up to the capacity.
Mitigation
To reduce the impact of the projects on the catchment hydrology, the reservoir and irrigation
design should not divert more that 20 % of the water flowing in the stream. In case the design
abstracts more than 20 %, the return flow from the farms should compensate for this flow. In
case there is more than one catchment feeding the stream, only one catchment should be used
for irrigation while the other will continue flowing to ensure continuous water flow in the
marshland and downstream.
d) Impact on water quality
d.1) Surface Water Resource Pollution
The use of fertilizers and pesticides in the command area of Rwamagana 34 site is going to be a
potential source of introducing nutrients into the water resource of the Nyirakidibiri stream.
These chemicals, if applied in large amounts and at inappropriate time, will pollute water
resources in the local water courses and have cumulative effects in the basin and groundwater.
Pesticides applied will bio-accumulate in the soaked soils of the command area, upset the
natural ecological balance and biodiversity of the wetlands downstream.
Impact Significance
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The impact can be high in terms of magnitude and depending on the quantities of chemicals
used. The scope of the impact will be felt throughout the drainage system and beyond hence
cumulative impact will be long term for as long as the chemical runoff continue ending up in the
drainage network causing nutrient load effect. However, taking into consideration the national
consumption of fertilizers per hectare (less than 4 kg/ha/year) (MINAGRI, 2007) and pesticides
(0.1 kg/ha/year), the impact of fertilizer and pesticide is not going to be severe.
Mitigation Measure(s)
The LWH has prepared a Pest Management Plan for the entire project which will provide
guidance on the judicious use of fertilizers and pesticides. Farmers will also be trained in
techniques of agrochemical applications (handling, labelling and application of agro-chemicals
under field conditions).
The training should be incorporated in a farmer’s field school curriculum. Extension workers
should also be able to deliver awareness program on the amounts and conditions for applying
fertilizers and pesticides to prevent water pollution.
Putting in place techniques aiming at filtering pollutants introduced into the water system
through farm runoff such as creation of buffer zones in the marshland downstream and along
streams, stabilizing drainage canals with grasses, etc. should be encouraged.
d.2) Sub surface Water Contamination
Infiltration of irrigation water in excess of available root zone storage will penetrate beyond the
reach of roots and eventually recharge groundwater. Nitrates, salts, and other chemicals used in
agricultural activities that dissolve in the soil water will move with the water. Crops with high
water and N requirements, like vegetables, will increase the potential risk of nitrate pollution to
groundwater. The nitrates/nitrites are likely to remain in water until consumed by plants or
other organisms.
Impact Significance
This impact will be felt more in areas with light-textured soils and intensive production of
shallow-rooted crops that will contribute to considerable nitrate losses by leaching.
Mitigation
Mitigating ground water contamination will require similar measures as used in preventing
surface water pollution. Preventive measures will include practicing IPM and rational
application of fertilizer and pesticides only as a last results while use of organic manure.
e) Reservoir and Canal Siltation
Reservoir and Canal siltation is an adverse impact that clogs the reservoir and canals leading to
less flow of water into the command area and this can reduce the crop yields. Increased soil
erosion and siltation is generally impacting the hydrology of the command area and streams
negatively. The development of Rwamagana-34 will also destroy the silt trapping functions of
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those marshlands leading to increased silt transport in the river downstream. Furthermore,
clogged canals could soon become possible breeding site for mosquitoes if not maintained and
unclogged.
Impact Significance
The impact will be minimum in terms of magnitude, severity and scale as efficient erosion
protection measures are being implemented. The Government is also putting much more efforts
on erosion control measures on watersheds.
Mitigation Measure(s)
(1) Establishment of silt trap zones
Silt trap zones around the reservoir and along main drainage and irrigation canal have been
included in the general design of the project. The silt trap zone around the reservoir comprises
of grass layer, shrub layer and tree zone for the protection against siltation. A 5 m distance along
the irrigation and drainage canals, protected with vegetation is recommended to minimize
siltation impact.
Care should be taken not to introduce invasive species during re-vegetation of the area. The
water hyacinth (Eichornia crassipes), responsible for much disruption of aquatic systems, must
not be introduced in site ecosystem.
(2) Training on maintenance of the water reservoir, canals and land husbandry
infrastructures
The project team should provide training for the local farmers on how to operate and maintain
the reservoir, water intake points irrigation canals, irrigation ditches and drains to ensure that
there is no blockage or flooding. Periodic monitoring of the canals will be included as part of the
overall monitoring program to ensure sufficient maintenance of the water canals. Lead farmers
should also be trained on the maintenance of Land husbandry infrastructures, including soil
bunds, terraces, irrigation ditches and drains.
(3) Erosion control in the water catchment and command area catchment
In order to control erosion and protect reservoir and canals against siltation, the water
catchment and command area catchment will be treated with land husbandry technologies. Land
husbandry infrastructures will be stabilized with trees and grasses. The 1:3 ratio can be used to
determine the size of the area to be treated.
(4) Regular maintenance of canals and access road in the area
To avoid siltation or flash flooding of downstream drainage system, the site and road drainage
system will be designed to discharge storm water to the natural drainage system to the NorthEast part of the site/command area. In addition, the maintenance of channels to prevent
seepage, and reduce inefficiencies resulting from siltation and weeds will be encouraged.
f) Soil fertility deterioration
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Land husbandry works as well as the frequent use of inappropriate fertilizer and pesticides will
lead to the deterioration of soil fertility in the irrigable area. However, taking into consideration
the national consumption of fertilizers per hectare (less than 4 kg/ha/year) and pesticides
(0.1 kg/ha/year), the impact of fertilizer and pesticide is not going to be severe.
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Impact Significance
The impact will be minimum in terms of magnitude and scale especially during terraces’
construction as efficient erosion protection measures are being implemented. The Government
is also putting much more efforts on erosion control measures on watersheds.
Mitigation
Regular monitoring of soil fertility status, application of lime and compost and application of
appropriate fertilizer in the right amount at the right time should be done.
7.2. 3.2. Biological environment
a) Water Weeds
There is a potential of water weeds infesting the reservoir especially with increased use of
fertilizers in water catchment. Improper and increased application of fertilizers in these areas
will lead to nutrients loss into the reservoir through leaching and surface runoff, providing a
good environment for weeds to grow in the reservoirs. The existence of vegetation in the
reservoir also contributes to the emissions of methane, a potential Greenhouse Gas, and it is
preferable that weeds and vegetation be cleared prior to filling of reservoir.
Impact Significance
The impact is not going to be severe in terms of magnitude because the water catchment will be
efficiently protected with land husbandry techniques. In addition, the quantity of fertilizer and
pesticides to be used will be too low to cause eutrophication.
Mitigation
Water weeds survive in water bodies due to supply of nutrients. To prevent infestation of weeds
in the reservoir, nutrients should not be allowed to enter the reservoir. This should be achieved
through practicing protection of the catchments and rational application of fertilizer in farms.
Vegetation in the dam area should also be cleared before filling the reservoir.
b) Ecological disturbances
The ecological disturbance is likely to affect the plant species recorded in Rwamagana-34 site
and its catchment areas. Damming of streams tend to affect biodiversity through reduced water
quantity especially in downstream areas. The reduced or regulated water flow regimes might
affect macro-invertebrates and flora that increased under particular water flow regimes. The
eastern parts of the Rwamagana-34 site are bounce to be affected more as a result of damming
and reservoir construction and operations to control water flow.
Impact Significance
The impact will be minimum in terms of magnitude, severity and scale since no protected
animals and plant species were found in the area. In addition, the downstream of the dam area is
dominated by seasonal crops that are less water demanding.
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Mitigation measures
a. Encouraging regeneration and re-vegetation with less water demanding plant species.
b. Operating dam to suit downstream requirements and encourage plant species diversity
around reservoir for excellent growth.
c. The use of compost/organic farming instead of inorganic fertilizers should be encouraged to
reduce the amount of chemicals that end up in the water.
7.2.3.3 Social environment
a) Increased Spread of Water Borne Diseases
Households feared that there would be an increase in the incidences of malaria because the
water reservoir would serve as a breeding ground for mosquitoes. They also feared that there
would be a “cool breeze” prevailing as a result of the water mass that would result in respiratory
related problems due to continuous exposure of residents. They also cited stomach-related
disorders specifically infestation by worms, as a result of young household members using the
irrigation water for domestic purposes (drinking and cooking) when not supervised.
Impact Significance
The impact of disease spread will be long term for as long as the reservoir is existing and
drainage canals which are habitats for disease vectors and the scale and severity is also
moderately high and can be severe especially for children under 5 years and pregnant mothers
who are vulnerable to malaria. The scope of the impact will initially be localized but
transmission of the disease is likely to extend the scope beyond the project area.
Mitigation Measure(s)
LWH should develop a program in collaboration with the Ministry of Health (MINISANTE) and
the local communities which undertakes bi-annual survey of health records in Health Care
Facilities (HCFs) to ascertain the spread of malaria and other water borne diseases.
This data should then be used to develop a disease prevention programme within LWH area that
could include use of Insecticide Treated Nets for malaria control, Indoor Residual Spraying
among others. The nearest health center from the site/area is about 4 km and 6 km. The project
and local authorities should do mobilization and meetings on hygiene of potable water will be
encouraged.
b) Drowning of people and animals
During the public hearing process, respondents expressed fears in drowning incidents of people
(particularly children) and animals that they foresee with the implementation of the project.
However, the project design includes a silt-trap and live fencing which will take care of these
fears effectively.
Impact Significance
The impact is not significant in terms of magnitude. In terms of scope, it is expected that the
impacts will be localized but long term in nature for as long as the reservoir area is existing.
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Mitigation Measure(s)
 LWH should, before the construction of the reservoir, undertake education and
awareness of the local communities and make them aware of the hazards related to
unrestricted entry into the reservoir.
 LWH should establish a live fence in the reservoir silt trap, erect warning signs and
control access to the reservoir but much more efforts should be put on teaching local
people proper safety behaviour and swimming.
 LWH should also construct water drinking points for the local communities and troughs
for domestic animals (cattle) as a strategy and a way for reducing increased access to the
reservoir to get water which causes incidents.
c) Emergence of Pests and Crop Diseases
The increased acreage of irrigated area will create a more humid environment that may result in
an increase of agricultural pests and plant diseases. The change to a more uniform environment
on the subproject areas will favour vigorous species adapted to a wide variety of conditions.
Diseases and weeds will spread quickly via the re-use of waste-water and drainage water.
Increase pests and plant diseases will affect farm harvest and lead to food insecurity and
malnutrition. Increased pests and crop diseases will trigger increased use of pesticides leading
to water contamination.
Impact significance
The impact is not going to be severe in terms of magnitude because the quantity of fertilizer and
pesticides to be used will be too low to cause eutrophication (less than 4 kg/ha/year) and
pesticides (0.1 kg/ha/year), the impact of fertilizer and pesticide is not going to be severe.

Mitigation
To mitigate against emergence of pests and diseases, an incorporation of IPM approaches are
proposed. These measures should involve rotational cropping practices which preserve greater
diversity in habitat thus reducing impact of pest and diseases.
7.2.3.4 Contamination of Water in Channel by Mining station in project proximity
During the site visit of Rwamagana 34 a mining station in activity was observed near the water
channel. This mining station has a pond where minerals are washed. Currently our observations
showed that the pond is already contaminating the stream that passes in the valley. This pond
does not only contaminate the stream but it also contaminates the ground water as no adequate
constructions were made to restrain water from infiltration. At the present the pond is located
within the proposed water channel.
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Figure 6: Location of Mining station in the project area

We therefore propose, as mitigation measures, that the pond should be relocated farther from
the water channel and arranged in a way that would avoid water infiltration in order to avoid
any kind of pollution. We also suggest that the mining station conducts an Environmental
Management Plan (EMP) because the pond is located in the buffer zone of the wetland
The following pictures show Nyirakidibiri stream before and after minerals are washing

a) Before washing

b) After washing
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Figure 7: Mining quarry pond
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8.0 ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN
This plan is made as part of the whole environmental management and monitoring plan for this
project at various phases. It is intended to ensure that all the mitigation measures proposed are
addressed and monitored.
The purpose of an environmental management plan is to:
 Ensure environmental conservation and sustenance to ensure a balanced approach
between the development and the ecosystem.
 Define the mitigation, monitoring and execution requirements associated with the
construction and operation phase of the project.
 Define the indicators and processes used to identify and execute mitigation actions
related to the project.
 Ensure that any other impacts that may arise out of the project during implementation
can be identified from indicators set and appropriate mitigation measures are taken.
 Establishing roles and responsibilities and implementing procedures for effective
execution of the mitigation process.
A brief description of other stakeholders that will have monitoring roles during the construction
and operational phases of the project and Water Quality Parameters to be considered for
irrigation purposes are also prearranged in this plan. This plan describes the mitigation,
monitoring and execution approach, responsibilities, and procedures associated with the
project.
The environmental monitoring plans for the different project phases (construction and
operation) are given according to the proposed mitigation measures in the preceding chapters.
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8.1 ENVIRONMENTAL MANAGEMENT PLAN
8.1.1 Environmental Management Plan for Planning and Construction Phase
Table 3: Environmental Management Plan for Planning & Construction Phase
Activity

Adverse Impacts

Proposed Mitigation measures

Site Selection

Disagreement and
misunderstanding
over
project
beneficiaries
People
displacement

Involve all the stakeholders in site
Selection

Livelihood
disturbance
(Especially
agricultural
farmers)
Destruction
of
structures,
crops
and vegetation.

Land & burrow pit
Acquisition

Access
construction

road

Potential accidents
during construction,
erosion
among
other
factors

Implementation
Schedule
Planning phase

Responsible
LWH

Incidence/
Occurrence
Ongoing

Compensate the displaced persons for
land, crop loss and/or properties

Planning phase

LWH

As needed

Compensation for land, crop and
properties as per the project RAP

Planning stage

LWH

As needed

Compensation/ Expropriation of damaged
properties

Planning stages

LWH

Construction
stage

Contractor &
LWH

To be ended
in the first
month
starting
construction
phase
Every
Month in the
construction
phase

All supervisory employees of the
Contractor and his sub contractors are
trained to ensure the following:
i. A basic understanding of the key
environmental features of the site and
its environs. This will include sharing of
information on bio-physical and
socioeconomic
aspects
of
the
environment
to
prevent
misunderstanding.
ii. Thorough
familiarity
with
the
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Budget
($ US)
Part of
subproject
preparation
costs
None (part of
the subproject
preparation
costs
Cost of crops
and other farm
investment
To be
determined
during RAP
preparation
5,000 $
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Site clearing

Soil erosion
contamination
water
in
adjacent
streams

environmental protection requirements
as they apply to the works.
iii. Awareness of archaeological artifacts.
iv. Awareness of any other environmental
matters which are deemed necessary by
the Team of Project administration (e.g.
appropriate behavior / community
relations, public health issues).
v. Basic First Aid.
and All earthworks for site preparation and
of levelling will be carried out during the dry
the season of each implementation phase and
the permanent storm water, road and site
drainage system will be in place before the
onset of the following rains.

Construction
of
reservoir
&
irrigation/drainage
network

Potential soil
erosion during
construction

Purchase of
materials during
construction such
as
stones,
gravel/laterite and
sand

Potential Water and
Land degradation

LWH

Construction
Phase

Contractor

Compensation for crop and/or land loss

Planning phase

LWH

Only clear areas earmarked for
construction
- Construction of temporary drains
before the permanent drainage
system to control storm water
efficiently
- Planting of vegetation (native,
non-invasive species) on cleared
site
immediately
after
construction
Procurement of all raw materials and
construction inputs from approved
sources and quarries and gravel pits
approved by RNRA.

Construction
phase

Contractor

On-going

Construction
phase

Contractor,
LWH, RNRA,
Local
authority

Ongoing

-
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On-going

Part of the
construction
cost

To
be
determined
during
RAP
preparation
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Part of the
construction
cost
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Extraction of
materials for
construction
alternative sites

Land degradation

Backfilling borrow pits after excavation
and rehabilitating with vegetation

Construction
phase

Contractor

On-going

Part of the
construction
cost

Respiratory
diseases caused by
fugitive
dust
generated during
excavation works
exhaust pollution

Wetting the surface during construction

during
construction

Contractor

Contracted
Company
budget

Maintenance of Equipment engine, fuel
and emission systems of construction
machinery and vehicles in accordance
with manufacturers’ recommendation to
minimize exhaust smoke, fuel and oil
leaks.
Designated access routes will be set and
complied with by the Contractor.

During
Construction &
implementation
phase

Contractor

Twice daily
during the
dry periods
of the road
construction
Ongoing

During
Construction
&implementation
phase

Contractor

-

Contracted
Company
budget

Air pollution

Avoiding burning of any kinds of waste or
construction materials

During
construction
activities

Contractor

None

High nuisance from
construction
activities

The Contractor shall restrict any of his
operations, which result in undue noise
disturbance to nearby communities and
dwellings (e.g. blasting activities and
operation of heavy machinery and
construction traffic) between 18:00 and
06:00 hours.
Compensation of PAPs

Construction
period

Contractor

Monthly
follow-up by
the
SPIU
LWH/RSSP
Environment
al Officer
Daily follow
up
by field
officers

Before
construction
During operation
phase

LWH

in

Construction
of
reservoir
and
irrigation channels

LWH

Loss of cultivable
land

Integration of PAPs into fish cooperative

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

all

Page 83

To be
determined by
contractor
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Contamination
surface
groundwater

LWH

of

All routine maintenance of construction

and

machinery and vehicles, if carried out on

Construction &
implementation
phase

Contractor

- Monthly
follow

site, shall be carried out in a designated

RSSP

workshop
concrete

(maintenance
hard

standing

None
up

area)

with

Environme

surface

and

ntal Officer

drainage to an oil interceptor.

and
Contractor

Drip pans will be available on hand for the

Construction &
implementation
phase

Contractor

Ongoing

Contractor

Liquid fuel storage and dispensing on site
shall be provided in accordance with
relevant standards set by the energy
regulations and RBS.
All bunds of the fuel storage facility will
have a drainage pump with a piped drain
to a common oil interceptor (shared with
the workshop /maintenance area)

Construction &
implementation
phase

contractor

Monthly

Non

Construction
&
implementation
phase

contractor

Monthly

None

The oil interceptor shall be cleaned /
emptied as required by an REMA/RDB
registered and licensed company in
accordance with the Hazardous Waste
Management Regulations.
Used oil and lubricants will be stored in
approved containers on a concrete hard
standing surface with retention bund as
per standards and disposed of in
accordance with REMA/RDB regulations.
The concrete batching plant / mixing area
will be surrounded by a retention bund
and all excess and wash water will be

Construction &
implementation
phase

Contractor

As required

none

Construction &
implementation
phase

Contractor

ongoing

Contractor
budget

ongoing

Part of
construction
contract value

capture of any substance leaking from
machinery
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retained and recycled.
Adequate sanitary facilities shall be
provided for workers in the form of
portable chemical toilets.
A skip shall be provided on site for the
disposal of construction waste and refuse
such as rejected off-cuts and packaging,
workers garbage, waste from workers
canteen etc. Waste from the skip shall be
collected on a regular basis by approved
Solid Waste Collection Company and
disposed of at approved dumping sites in
accordance
with
REMA
Waste
Management Regulations.

Conflict between
land tillers & cattle
keepers with crop
growers
Construction
public access
Roads

of

Stockpile areas for materials such as sand,
gravel, stone, laterite, and topsoil, should
be surrounded by perimeter drains with
sediment and other pollutant traps located
at drain exits.
Compensation for land affected by
reservoir, silt trap zone & canals

Construction &
implementation
phase
Construction
&
implementation
phase

RSSP and the
contractor

monthly

contractor

weekly

Part of
construction
contract value
4000

Construction &
implementation
phase

contractor

ongoing

none

Developing domestic water sources
and troughs for domestic animals

Accidents on public
access roads

Designated access routes shall be set and
complied with by the Contractor.

Accidents on public
access roads

The Contractor must establish traffic and
safety barriers and signs wherever needed
or required by the local police authorities.
Damage arising to public access roads due
to heavy traffic

Damage to public
access roads due to
heavy traffic

LWH

Employees are made aware of and comply
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phase
Construction
phase

LWH

RAP

LWH
contractor

ongoing

RAP
none

contractor

ongoing

none

Contractor

As required

Part of
construction
contract
budget

ongoing

Part of

Construction
phase

Construction
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Employment of
workers and
technicians

Risk of HIV and
communicable
disease
transmission

LWH

with safety rules and measures that will
apply on site.

phase

contractor

Key personnel shall receive training in
basic First Aid. The Contractor shall
provide a First Aid post on site, which is
appropriately equipped and staffed by
fully trained First Aid personnel.

Construction
phase

contractor

ongoing

Personal Protective Equipment (e.g. hard
hats, gloves, overalls, boots, respiratory
protection, hearing and eye protection,
high visibility waist coats, fall protection
harnesses, garments) shall be issued as
required to the various categories of the
workforce and replaced when necessary.
The Contractor will install temporary
lighting for roads, pathways and work
areas according to applicable local
standards.
A boundary fence shall be erected at site
takeover by the Contractor. All site safety
rules must be strictly and permanently
adhered to within the areas of the site.
Conducting HIV/AIDS awareness and
prevention campaigns amongst all
members of the workforce in conjunction
with the local Health Centre

Construction
phase

Contractor

ongoing

Part of
construction
contract value

Construction
phase

Contractor

ongoing

Part of
construction
contract value

Construction
phase

Contractor

As required

Part of
construction
contract value

Construction
phase

contractor

Bi-annually

Construction
phase

contractor

Make condoms Free available to all
members of the workforce.
Employment should be given to members
of local communities to reduce the risk of
communicable diseases associated with
migrant labour.
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8.1.2 Environmental Management Plan for Operational Phase
Table 4: Environmental Management Plan for the Operation Phase
Activity
Reservoir filling

Adverse
Impacts
Reduced
water flow
downstream
during the
time that the
reservoir will
be filling up.

Mitigation Measures
Control abstraction rates to
half the river flow to
replicate natural flooding
regime.

Implementation
Schedule
Design and operation
phases

Responsibility
Irrigation
Engineer, EO,
cooperative,
WUA

Budget
(US$)
Part of the
contract
costs

Proper design and operation
of dam spillways and gates
(timing and volume of
discharges).
Construct coffer dam

Water
wastage

Fill the reservoirs during
wet season when there is
high flow
Lining of transfer canals, Design and construction
especially in areas where the phases
soils are loose or sandy, to
reduce
losses
through
ground seepage.

Contractor,
Irrigation
Engineer,
cooperative,
WUA

Part of the
contract
costs

LWH &
Consultant

Part of the

Adoption of water saving Operation phase
irrigation
approach
by
farmers
Change in

The reservoir and irrigation Design phase
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hydrology

design should not divert
more that 20 % of the water
flowing in the stream. In case
there is more than one
catchment
feeding
the
stream, only one catchment
should be used for irrigation
while the other will continue
flowing to ensure continuous
water flow downstream.

feasibility
study cost

Surface and
subsurface
water
pollution

The LWH has prepared a Design and construction
Pest Management Plan for phases
the entire project which will
provide guidance on the
judicious use of fertilizers
and pesticides.
Farmers will also be trained
in
techniques
of
agrochemical
applications
(handling, labelling and
application
of
agrochemicals
under
field
conditions).
Extension
workers should also be able
to
deliver
awareness
program on the amounts and
conditions
for applying
fertilizers and pesticides to
prevent water pollution.
Putting in place techniques

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 88

EO, Agronomist

LWH budget

Ministry of Agriculture and Animal Resources

LWH

aiming at filtering pollutants
introduced into the water
system through farm runoff
such as creation of buffer
zones
along
streams,
stabilizing drainage canals
with grasses, etc.
Reservoir &
Establishment of silt trap Construction phase
canal siltation zones around the reservoir
and along main drainage and
irrigation canal. The silt trap
zone around the reservoir
comprises of grass layer,
shrub layer and tree zone for
the
protection
against
siltation. A 5 m distance
along the irrigation and
drainage canals, protected
with
vegetation
is
recommended to minimize
siltation impact.
Care should also be taken
not to introduce invasive
species during re-vegetation
of the area.
Training on maintenance of Construction & operation
water reservoir, canals and phases
land
husbandry
infrastructures
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Erosion control using Land Construction phases
husbandry techniques in the
water catchment (WC) and
command area catchment
(CAC)
Operation phases

Soil fertility
deterioration

Regular maintenance of
water reservoir, canals, land
husbandry infrastructures in
the CAC and access road in
the area
Regular monitoring of soil Operation phase
fertility status

LWH

Project
budget

EO, WUA,
Cooperative

None

Application of lime and
compost and application of
appropriate fertilizer in the
right amount at the right
time
Water weeds

To prevent infestation of Operation phase
weeds in the reservoir,
nutrients should not be
allowed
to
enter
the
reservoir. This should be
achieved through practicing
protection of the catchments
and rational application of
fertilizer in farms.
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Vegetation in the dam area
should also be cleared before
filling the reservoir.

Increased
spread of
water borne
disease
vector
including
Malaria,
Cholera,
Bilharzia etc

Safety
hazards
(Drowning of
people and
animals)

The project and local
authorities
should
do
mobilization and meetings
on hygiene of potable water,
control of malaria and other
water borne diseases

Operation phase

LWH and
Ministry of
Health

LHW budget

 Undertake education During design &
and awareness of the construction phases
local
communities
and
make
them
aware of the hazards
related
to
unrestricted
entry
into the reservoir.

LWH

None

 Establish a live fence During construction
in the reservoir silt phase

LWH

2,000

Provide Insecticide Treated
Nets for malaria control,
Indoor Residual Spraying
among others.
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trap,
 Erect warning signs During construction
and control access to phase
the reservoir

LWH

5,00

 Construct
water During construction
drinking points for phase
the local communities
and
troughs
for
domestic
animals
(cattle) as a strategy
and a way for
reducing
increased
access
to
the
reservoir to get water
which
causes
incidents.

LWH & Local
authorities

30,000

LWH & Con
tractor

Feasibility
study budget

LWH, RAB,
Cooperative

None

 Design dam safety
Design phase
measures including
dam instrumentation
for
seepage
and
leakage
analyses,
quake recording and
movements analysis
Incorporation
Emergence of approaches
Pests
and

of
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Crop Diseases
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8.1.3 Environmental Management Plan for decommissioning Phase
Table 5: Environmental Management Plan for decommissioning Phase
Activity

Adverse Impacts

Proposed Mitigation measures

Responsible

Civil
works

Burrow pits that
could provide
habitats
for
vectors
Soil erosion on the
dam and stream
banks

Rehabilitate through
and re-vegetation

Contractor

Creation of 20 m silt trap zone Decommissioning
around the Reservoir and 5 m of the civil works
along the stream and protect
them with vegetation;

LWH

LWH budget

Breeding
of
mosquitoes that
spread
Malaria and
drowning hazards

Rehabilitate pits created after Decommissioning
dam/ reservoir construction Stages
through filling

Local authority
and
community

Contractor
budget

Introduction of fish in the
reservoir
Emptying the dam gradually to
ensure that volumes are safely
maintained. This should be done
during dry season to avoid high
water volumes during this
activity
Controlled demolition coupled

LWH

LWH budget

Dam
Operation

Emptying
the
reservoir

Demolitio

flood downstream

Implementation
Schedule
levelling During
decommissioning
phase
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Budget
($ US)
Part
of
the
contract budget

during dam draw Dam operation None
down
manager, LWH
Irrigation
Engineers
Decommissioning

Contractor
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n
of Dust noise
installed
rubble
structures

LWH

and with installation of dust screens of civil works
(e.g. Canvas cloth), and respect
working hours where structures
are near human presence and
activities or structures
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8.2. ENVIRONMENTAL MONITORING PLAN
8.2.1. Environmental Monitoring Plan for Planning and Construction Phase
Table 6: Environmental Monitoring Plan for Planning and Construction Phase
9.2.2. Other Stakeholders in Environmental Monitoring during Construction phase
Additional Stakeholders involved in Environmental Monitoring during Construction phase
includes: the Contractor, REMA/ RDB, Traffic Police, local authorities, district authorities and
other public authorities as well as various service providers will automatically monitor some of
the effects of the project during their daily work. On a regular basis, this information should be
collected and analyzed by those with a formal monitoring responsibility.
Table 7: Other Stakeholders in Environmental Monitoring during Construction
Phase

Parameters to be
Monitored

Output

Responsible

Estimated
Budget
(in US$)

C
O
N
S
T
R
U
C
T
I
O
N

- All project related
Environmental
Concerns /
challenges.
- Execution of
Mitigation
measures.
- Environmental
performance of
equipment.
- Air quality
- Occupational
health and safety.
- Traffic and
worksite
accidents.
Negative social and
Environmental
impacts.

 Debates and their
reports

REMA, RDB,
Rwamagana
District

LWH budget

 Implementation of
Mitigating actions
 Maintenance records
 Accident records and
reports

CONTRACTOR

Contractor’s
budget

COMMUNITIES
LOCAL
AUTHORITIES

Contractor’s
budget

TRAFFIC POLICE

LWH budget

P
H
A
S
E

Complaints
to
Contractor and
Project
Management
Panel/Group
Traffic accidents.
Police
reports
and
- Traffic nuisance.
instructions
to
- Traffic
safety Contractor and Project
measures.
Managers.
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8.2.2. Environmental Monitoring Plan during Operational Phase
Throughout the operation phase, monitoring is proposed for water quality, disease transmission
and seepage/leakage.
a. Water Quality Monitoring
This mainly focused on determining the intensity/level and concentration of pesticides and
fertilizer content in the command area water networks. Water sampling points should be at the
upstream, middle and at the mouth of the command area. These samples should be taken by the
RSSP Environmental officer for laboratory analysis. The results should be used to design
appropriate water quality mitigation programs.
b. Monitoring of diseases spreading
In order to monitor the possible impacts of the marshland development to malaria and bilharzia
transmission in the area, the RSSP/LWH EO together with the Rwamagana district staff in charge
of social affairs/Public health should undertake periodic surveys of the health records around
the marshland to ascertain prevalence of disease spread. The surveys should be done every
trimester in a year. Even though it cannot be proven that the LWH project could be directly
contributing to the spread of these diseases, the results can be used to assist LWH increase its
interventions on malaria and bilharzia prevention.
c. Monitoring Seepage and leakage
Measurement of seepage through the dam body, foundations & abutments of the dam may
indicate erosion or blocking of downstream drains and relief wells by increase or decrease of
seepage respectively at constant reservoir level. Seepage and erosion may take place along the
lines of poor compaction and through the cracks in formation and fills. This may be indicated by
such measurement. Measurement of seepage water at interface of dam and its foundation will
provide direct indication of the efficiency of cut off and indicate about the necessary remedial
measures. The chemical analysis of water will provide the information of seepage of water
through the foundation drainage arrangement and any foundation material being washed out.
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Table 8: Environmental Monitoring Plan for Operation Phase

Impact

Parameter

Indicator

Method

Frequency of
Measurement

Responsibility

Cost
Estimate
(USD)

Physical Environment
Water pollution

Quality

Nutrient Load
(Nitrates,
phosphates,
potassium, pesticide
residue, COD & BOD,
Turbidity)

Bi-annually during wet
and dry season (
samples should be
taken from the inlet
and outlet points of the
developed area

Once every long
dry and rainy
season (ie 2
times a year)

LWH

30,000

Reduced Water
flow

Quantity

Flow rates per
second

River/stream gauging

Continuous

RNRA & LWH &
REMA

2,000

Soil erosion

Soil loss

Soil productivity,
gullies/rills, water
turbidity

Observation

Continuous

LWH, RAB/
ISAE,
&Community
beneficiaries

Part of
the
project
M&E
budget

Flooding

Area inundated

Floods downstream
of project area

Observation and
reported cases of
flooding

Continuous

Community
beneficiaries &
LWH

Part of
the
project
M&E
budget

Water wastage

Water availability

Install water meters in
the intake point

Continuous

LWH, REMA &
contractor
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Socio-economic Environment

Water-borne
Diseases

Disease
prevalence

Increased cases of
malaria and
bilharzias among
other water borne
diseases

Review of health
records

Quarterly

LWH,
community and
Ministry of
Health

Part of the
project
M&E
budget

Safety Hazard

Safety of livestock
and humans

Reported cases of
incidences and
accidents

Review and evaluation
of incidents and
accidents register
Instrumentation
equipment including;
Acceleograph,
theodolite

Continuous
monitoring of
leakages,
seepages,
movements
through
instrumentation

LWH (engineer)

Part of the
project
M&E
budget

Seepages and
leakages reported
or observed on the
dam
Color, turbidity and
change in seepage
chemical content

Direct observation of
seepage water

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 100

Ministry of Agriculture and Animal Resources

LWH

8.2.4. Safety Management Plan
The majority accidents and other safety breakdowns that are likely to occur at construction and
quarries sites can be prevented if precautions are taken during the planning phase. With a risk
management (safety action) plan, it is recommended that the contractor takes a proactive
approach to managing accidents and safety precautions. To ensure the general safety of workers
on site during the construction phase, the following measures need to be put in place.
General safety measures
 A safety officer in charge of overseeing that workers are complying with the safety code
at the site is recommended.
 Safety office (and safety officer) with a first aid kit needs to be in place on site.
 In the event of the need for evacuation to hospital of any worker(s) for whatever reason,
an ambulance shall be called to transport the injured to the nearest health care
(Rwamagana Hospital).
 Sensitization of the workers on the safety precautions on site to ensure that all workers
adhere to the rules and dress code of the safety gear while on site. Below is a safety
management plan that shall be applied during the construction and operation phases.
The compiled safety management planning is summarized in the table below:

EIA AND EMP STUDY REPORT FOR RWAMAGANA-34 SITE REHABILITATION AND DEVELOPMENT

Page 101

Ministry of Agriculture and Animal Resources

LWH

Table 9: Safety Management Plan
Risk
Physical
injuries
Respiratory
tract effects

Origin/Cause
Falling debris
Sharp objects
Hard objects and
surfaces
Inhalation of dust
and
other particles

Fire
outbreak and
waste
burning

Inflammable fuels
Welding and other
Gases.
Burned waste

Welfare on
site/
public health

Toilet/sanitation
facilities
Drinking water

Safety action in place
Safety gear that includes boots, helmets, overalls,
leather gloves etc, will be given to workers on site.

Responsible
Contractor

Gas masks and eye
goggles will be provided
to protect worker against cement and other
particles
-Proper storage of fuels and gas cylinders in
restricted authorization and designated areas.
-Security alarm system and elementary firefighter
equipment such as fire extinguishers will be
installed on site at the offices. --Properly
designated escape roots with directions.
-Frequent fire out break management drills as
precaution and awareness to the employees and
students.
Preferably mobile ECOSAN toilets shall be installed
on site
-The site will be provided with clean Drinking
water.
-Water storage containers will be properly marked
and protected.
-Water storage containers
will be properly marked and protected from
potential contamination and these tanks shall be
labeled either “Boiled drinking water” or “washing
water”.

Contractor
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8.2.5. Storm Water Management Plan
A. Importance of a storm water management plan
The purpose of a storm water management plan is to protect, maintain and enhance the public
health, safety, and general welfare of humans and the environment by establishing minimum
requirements and procedures to control the adverse impacts associated with increased storm
water runoff.
Appropriate management of storm water runoff will minimize damage to private and public
property, reduce the effects of development on land, control stream channel erosion, pollution
and sediment deposition, reduce local flooding, and, in some instances, maintain the predevelopment runoff characteristics.
This project appreciates the importance of managing storm water, understand and shall stand
by the ruling that discharge of any storm water, non-treated drain waters and waste from any
plot area to the surface bodies or on the surrounding land is for bidden. Therefore, the following
storm water management measures have been proposed to restrain any predicted storm water
run-off, either during construction or operation phases can be subjected from Rwamagana-34
site development and rehabilitation project.
b. Storm water management measures
The type of management actions for adaptation at the project site can be categorized as:
o Structural storm water management measures, and
o Non-structural storm water management measures
Non-structural storm water management measures
Essentially, non-structural storm water management measures are preventative actions that
involve managerial planning and source controls. The following non structural storm water
management practices that shall be applied at both the construction and operation phases of the
project to minimize increases in new development runoff:
I. During construction phase
Establishment of temporary storm water collection pool made of impervious material,
positioned at probably the lowest point of the site based on the area contours. This will hold
water which after pre-treatment may be used for construction Excavation of the plots shall be
done in phases to avoid opening big chunks of land at once fast tracking of the project works to
avoid keeping plots open for long, Compacting of excavated area to minimize erosion effect from
storm water.
II. During Operation phase
- Natural area conservation- Green areas and other vegetation cover are provided for the
dam/reservoir surroundings and other quarries pits to reduce run-off, through re-vegetation
and afforestation (planting of grass and trees);
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- Structural storm water management measures-Structural storm water measures are
physically constructed controls that may remove pollutants from runoff, limit the rate of
runoff, prevent contact between runoff and pollutants and stabilize pollutants. The following
structural storm water management practices shall be designed to satisfy an applicable
minimum control at both the construction and operation phases.
- Surface drainage open channels for storm water collection, shall be built at the site
boundaries/limitations and along the access roads for accessing different areas to be
developed.
- Water drains shall be built to channel surface water off the site into a planned storm water
collection pond at the construction stage to avoid its stagnation when unnecessary (this can
result flooding, stagnated water, soil compactation, loss vegetation and small animals, etc).
- Physical buffering through well planned landscaping of the project site is planned for, to
reduce the run-off velocity thereby reducing soil erosion, sedimentation or any other adverse
effects of storm water.
- Vegetative buffers (such as grass growing), to allow for storm water infiltration, shall assist in
ground infiltration of the likely storm run-off and thereby improving the ground water recharge.
C. Storm water monitoring plan
This storm water monitoring plan is intended to ensure that all the mitigation measures
proposed about storm water are addressed in the management plan.
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Table 10: Storm water management and monitoring plan
Activity
Storm water
management

A. DURING CONSRUCTION PHASE
Requirements
Procedure
Implementation
schedule
Site plans indicating Phased excavation
Site clearing time.
the
of the plots to avoid opening
area to be excavated big chunks of land at once
Work
Fast tracking of the project
Excavation for
implementation
works to avoid keeping plots
foundation base.
schedules
open for long
Ground compacting Compacting of excavated
Foundation
equipment
Area to minimize erosion
backfilling time.
Effect
Leveling of site after
construction.
Work
Surface irrigation/drainage
- Excavation for
implementation
open channels built at the site
foundation base.
schedules
boundaries
Work
Physical Buffering through
- Foundation
implementation
well planned landscaping of
backfilling time.
schedules
the project site
- Leveling of site after
construction.

Responsi
ble
Contractor
Contractor
Contractor

Contractor
Contractor

B. DURING OPERATIONAL PHASE
Activity
Storm water
management

Requirements

Procedure

Implementation
Responsi
schedule
ble
Provision of green Damaged
green At the end of the Contractor
areas.
areas(quarries sites, bellow construction,
when
pits, etc) and other
preparing the site for
Dam/reservoir surroundings commissioning.
have to be re-vegetated to
prevent erosion.
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8.3. ENVIRONMENTAL MANAGEMENT PLAN IMPLEMENTATION
The environmental management plan (EMP) will be implemented by several institutions
mentioned below which are directly or indirectly involved in this project.
8.3.1 World Bank
World Bank is the financier of the project including the implementation of the EMP within the
budget of LWH. The main role of the bank is to ensure that compliance is achieved as per the
requirements of the EMP.
7.3.2 Ministry of Agriculture and Animal Resources (MINAGRI)
Ministry of Agriculture and Animal Resources (MINAGRI) through LWH is the lead agency in the
implementation of this EMP and the project. The role of the MINAGRI is to implement mitigation
measures, coordination of monitoring activities, maintenance of monitoring information,
building the capacity of other actors in IPM, environmental management and collection and
analysis of monitoring data.
The MINAGRI through LWH will also supervise infrastructure design and construction including
reservoirs, drainage/ irrigation channels (canals, irrigation ditches, drain) and land husbandry
infrastructures. The role of MINAGRI will to ensure that the reservoirs and drainage/ irrigation
channels are constructed according to the specifications, international technical and safety
standards.
The RSSP Environmental Officer will be the focal point for training in EMP and agrochemical
application and will liaise with the Ministry of Agriculture and Animal Resources for technical
support. He will also liaise with other stakeholders to execute the plan. It should be noted that
all the capacity building activities should be hands-on through the FFS approach.
The training for capacity building of cooperatives will include among others:
a) Pesticide/Fertilizer/compost Application Training
The training objective is to ensure beneficiary farmers in the project area do not pollute water
resources through unsustainable application of inorganic and organic fertilizers. This capacity
building activity can be undertaken by MINAGRI/LWH with the technical support from Rwanda
Agriculture Board (RAB) and research institutions such as National University of Rwanda, ISAE..
The LWH Agronomist and the district level field agronomist will conduct training to the local
farmers on the safe application of pesticides and fertilizers. This is practices that can immensely
contributing to the reduction of possible chemical pollution of the marshland.
The training on pesticide application touches on the quantities to apply, timing (when), and
protective gears to wear among others and should be incorporated in the Pest Management
Plan.
b) Training on IPM
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The training program will cover amounts of fertilizer to be applied per hectare of land and
during what conditions should be undertaken before commissioning of the project. The types
and amounts of pesticides should also be part of this training.
c) Maintenance of land husbandry infrastructures
The maintenance of improved bench terraces, soil bunds, constructed waterways, terraces’
embankments, planted trees/ shrubs and grasses as well as canal buffer zone is needed to
control erosion on hills and protect the reservoir from siltation. Land husbandry infrastructures
in the command area also need to be well maintained. The farmers will be trained on the
maintenance of all those infrastructures, at least once a season.
d) Training on horticulture production
Various types of fruits and vegetables will be grown in the command area. Training on fruit and
vegetables planting, maintenance, pest and disease control will be organized for beneficiaries.
This activity will be carried out by MINAGRI/LWH with the technical support from National
Agricultural Export Board (NAEB).
e) Efficient water use
Inefficient use of water in the farmland could cause water logging, health impacts and loss of
water downstream as well as destruction of land husbandry infrastructures in the command
area. The LWH irrigation engineer will coordinate training in irrigation water use.
8.3.3 Rwanda Environment Management Authority
REMA is the oversight authority over the environment in Rwanda. Its role will be of monitoring
environment indicators as identified in this EMP. The role of Rwanda Environment Management
Authority (REMA) includes:
Oversight Monitoring
As the lead agency responsible for the protection of environment in Rwanda, REMA will play the
leading oversight role of monitoring the activities of the project according to the Organic Law
establishing REMA and its functions.
Site Inspection Visits
REMA will undertake regular site visits to inspect and verify for themselves the nature and
extent of the impacts. REMA will also undertake regular site visits to inspect and verify for
themselves the extent to which the mitigation measures proposed in this EMP are being
complied with or vice versa. They will then be expected to make viable recommendations based
on their findings to the LWH.
Periodic Reports
In collaboration with LWH, REMA will prepare periodic environmental consolidated reports on
the monitoring progress of the water catchment and command area development. These reports
should be forwarded to the World Bank for information.
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8.3.4 Community Group/Project Beneficiaries
The project beneficiaries being the people on the ground will have the role of execute some of
the mitigation measures, collecting and monitoring the identified indicators and practicing
sustainable farming as well as catchment rehabilitation and management. The project
beneficiaries are organized in cooperatives which have management committees for water,
production and maintenance.
8.3.5 Contractors
The contractor will be in charge of designing and constructing the infrastructure according to
the World Bank operation policy on dam safety, restoring the burrow pits and degraded areas,
ensuring the safety of the users and others.
8.3.6. Ministry of Health
Due to possible health impacts especially malaria and bilharzias in the subproject areas, the
ministry of heath comes into the picture of this project. The role of the ministry of health will be
to promote environmental health, health prevention methods including sleeping in treated nets
and monitoring incidences of malaria and bilharzias.
8.3.7. Local Authorities
The LWH projects are being implemented in several districts which are administered by the
respective district authorities. These local authorities have jurisdiction over the subproject areas
and control the marshland including use and conservation. The department of agriculture and
animal husbandry would be the focal point in Rwamagana District and concerned Sectors.
The role of the local authorities will be to monitor and ensure sustainable utilization of the
command area after the project period. They will be the agency close to the project and will
ensure the EMP is implemented by the different stakeholders as indicated.
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Table 10: Summary of measures for mitigating World Bank safeguards triggered by LWH
Bank Safeguards
Involuntary Resettlement (OP
4.12)
Pest Management (OP 4.09)
Natural Habitats (OP 4.04)

Mitigation/Response
Preparation of RPF and RAP

Safety of Dams OP/BP 4.37

Following Guidelines for small dams in Rwanda; OP 4.37 is not
triggered for Rwamagana 34.

Adoption of IPM practices & implementation of pest management plan
Undertaking EIA studies and avoiding locating project- sites in natural
habitats
Physical Cultural Resources Undertaking investigation and inventory of cultural resources that
(OP 4.11)
may adversely be affected by the Project in each project site and
putting in place mitigation measures whenever required
Environmental
Assessment Undertaking screening to categorize projects and developing EMPs as
(OP 4.01)
required.
Projects
in
International Notification to riparian countries
Waterways
(OP 7.50)
Forests (OP 4.36)
Undertaking EA studies and avoiding locating projects in natural
habitats.
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10. CONCLUSION AND RECOMMENDATIONS
10.1. CONCLUSION
The project of Dam and irrigation infrastructures for rehabilitation and development of
Rwamagana-34 site, in Rwamagana district of Eastern Province, Republic of Rwanda has many
benefits from the socio-economic point of view, but this study showed the existence of a non
negligible number of negative environmental impacts that may arise from its implementation.
The enhancements of some positive impacts and mitigation measures for different negative
impacts have been proposed and an environmental management and monitoring plan has been
also established. Therefore, implementation of this project will be a success if the environmental
management plan proposed is followed by all the institutions and stakeholders involved in the
project implementation.
We think that the present project is therefore acceptable and the developer (MINAGRI through
LWH) will be responsible to take all possible complementary and collaboration arrangements
with the constructor/ contractor, in addition to numerous and various proposed enhancements
and mitigation measures in order to protect the environment while promoting and increase
agricultural production as the first leader of Rwandan economy.
10.2 RECOMMENDATIONS
Based on the nature of project activities, biophysical and socio-economic conditions of the
project area and the potential negative impacts, it is very important that the following
recommendations (Those mitigation measures include, reforestation, planting of agro-forestry
tree species, monitoring of water quality from the irrigated site, supporting of public trainings
and sensitizations on environmental and health issues and the application of fertilizers and
pesticides to farmers as detailed in the EMP and the monitoring plan) should be given serious
consideration and attention in order to safeguard the present environment of the area.
10.2.1. Management Systems
The dams should only be filled during the wet season when there is high water flow. This will
reduce the impact of low water flow downstream. This management system will also help catch
rain water thus minimizing the impact. To monitor water abstraction and for planning purposes,
all the water intake point of this subproject should have master meters. This will enable
monitoring of systems efficiency and amounts available for downstream water users.
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10.2.2. Catchment Management
REMA in consultation with MINAGRI/LWH will develop an integrated catchment management
plan for project site surroundings catchments. The integrated watershed and catchment
management and restoration will involve soil erosion through afforestation, soil and
conservation measures and techniques including terracing and appropriate agro forestry
systems on the sloppy areas where applicable.
10.2.3. Water Abstraction
Water will be required for construction, workers domestic purposes and dust suppression
measures. Water will be abstracted from on site streams/streams; abstraction rate will consider
the available water flow in the main river/ stream.
10.2.4. Agrochemical Pollution Control
For agro-chemicals regulation and supervision, green waste will be composted to produce
organic fertilizer and reduce dependence on synthetic products and different designated
areas/site within the marshland will be put in place for composting purposes. Only approved
chemicals shall be used by farmers under the application standards set by MINAGRI/LWH. Other
issues to be considered for minimizing the use of these products include among others:
- To purchased and store these products in small quantities.
- The use of chemicals in response to problems rather than as habit
anticipatory handling system.
- Using products strictly in accordance to label requirements and use
those who are trained and understood.
10.2.5. Capacity Building
i. To prevent Conflicts, the awareness programme creation through trainings and
sensitization, will be taken into account and executed for instructing, tutoring and
educate the local communities on the benefits that will be realized not only at
individual level but benefits be seen from the community, national level and regional
level.
ii. Loss of crop diversity, a programme will be elaborated, sensitized and be implemented
on how to grow horticulture, benefits, associated businesses, adding values for
further and deep valorization of this coming rice chain including those for Post
Harvest Technologies. All these and not limited, will be offered to communities from
Rwamagana-4 marshland and its vicinity to comply on how to meet other food
requirements than Fruits and vegetables. Provision of alternative plots to displaced
people will improve on alternative food crop production hence will not be
unassociated by the project.
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iii. Health and Disease, the provision of mosquito nets and the design of knowledge
and their capacity building(including their neighbors) on Malaria disease and its
prevention methods is the most appropriate mitigation measure to this impact
provided form stagnated water including those of dam/reservoir.
Note that this eastern region is vulnerable to malaria (From Ministry of health’s
report, 2011).
iv. The project should utilize available documentation such as Resettlement Action Plan for
the site, Small Dam Safety Guidelines and Pest Management Plan to assist the team in
developing the awareness program and guide project monitoring activities.
10.2.6. Monitoring Plan
All project related to the Environmental and social Concerns / challenges, execution of
Mitigation measures, environmental performance of equipment, air quality, occupational health
and safety, traffic and worksite accidents, negative social and, environmental impacts, traffic
accidents (Traffic nuisance and traffic safety measures). Throughout the operation phase,
monitoring is proposed for water quality, water born disease transmission, soil fertility status,
pests and crop diseases spread, seepage/leakage and safety hazard.
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APPENDIX
APPENDIX 1: LIST OF CONSULTED STAKEHOLDERS

LIST OF CONSULTED STAKEHOLDERS
No
1.
2.
3
4.

Names
KAGENZA Godfrey
HABAMENSHI Didace
Dan Folta

Organization
MINAGRI/LWH
MINAGRI/RSSP
MINAGRI/LWH
MINAGRI/LWH

Position
Irrigation Engineer
Environmental Officer
Irrigation Specialist
In charge of
Community(Rwamagana 35 site)
Crops and Plant Business
Development Officer/Agriculture
Development Department
Crops and Plant Business
Development Officer/Agriculture
Development Department

5.

Anicet MUKIZWA TARAJA

RDB

6.

Pierre Andre
MUTABARUKA

RDB

7.
8.

TWIRINGIRE Samson
MUTIGANDA Fransisca

REMA
Rwamagana District

9. RWAKAYIGAMBA
10. RUBANJI Innocent
12. SEMUKANYA Benoit

Rwamagana District
Rwamagana District
Mwulire Sector

13. AKIMANA Alice

Bicumbi Cell

Vice Mayor of Economic
development
Environmental Officer
Land Survey and GIS
Agriculture and Natural
Resources Officer
Social Affaires

Contact
0788407891
0788613065
0782737424
0788486735
0788828080
0788853389
0788547645
0788454535
0788454412
0788519739
0788770521
0788860647

LIST OF PEOPLES ATTENDED PUBLIC CONSULTATION MEETING

N˚
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Name
NDEREYIMANA Felicien
BARAYAVUGA J.Claude
NZAKIRISHAKA Augustin
NGENZAMAGURU Erneste
HABDOU Jean Claude
HAJABAGIZI Herman
MUTABAZI Vedaste
NYANDWI Fabien
SEROMBA J.M.V
NYIRAMAHIRWE M.Claire
RWAGASORE Vincent
NYIRARUGURIRO Consolee
RWAMAKUBA P.Damien
NYAMWIZA Enentha

Cell
Kigarama
Kigarama
Kigarama
Bicumbi
Bicumbi
Bicumbi
Bicumbi
Kigarama
Kigarama
Kigarama
Bicumbi
Kigarama
Bicumbi
Kigarama
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0783005974
0785802344
0783579941
0722688781
0784309436
0782109165
0785393817
0788987665
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

HAZIZA Celestine
HABARIREMA Celestin
NYIRAMUCYO Vestine
MUKAMANA Alphonsine
HAKIZIMANA J.Baptiste
NYIRANEZA Marie-Rose
MUKAGAJARE Beatrice
KABAHIZA J.Bosco
NZABAKURIKIZA Jean de Dieu
MUGEMANA Jean de Dieu
MASITAJIZO Boniface
NSANZAGA Gabo
NWGABARIGIRA Damien
NKIRIKIYIMANA Giene
NTAWURUHUNIA Vieanne
MUKAMANA Alphonsie
NSENGIYUMVA J.Damascene
BITONDERE Therese
NYIRARUGWIRO Julienne
MIRUGEMA Christine
BAPFAKURERA Theonestine
MUKARUGEMA Kirisiture
KANYINDI Beyatirisi
BIGENIMANA Elia
NSENGUJUMA Setiru
YAKUJIJI Veoreta
GAKWERERE Claude
MUSANABERA Beranisa
MANIRAGUHA Damascene
HABIYAKARE Elia
KIMONYO Yohana
UWIMANA Clementine
MUKAMANA Chantal
MUKABISAGWA Donata
MUKARWAHI Gaudence
UWAMAHORO Chantal
MUKABISAGWA Gorette
UWITONZE Jean Baptiste
NTAWEZERO Alphonse
MUTUYIMANA Ernestine
MUKANKURANGA Rudio
URAYENEZA Diane
MUKARUSAGARA Rusi
KARUYONGA Theoneste

Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Bicumbi
Kigarama
Kigarama
Kigarama
Bicumbi
Bicumbi
Kigarama
Bicumbi
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Bicumbi
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
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0788834820
0782925081
0786331220
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

NTAWIHEBA Jean
BAJENEZA Beonture
BADEGUHEKA Theoneste
MURENZI Joweri
MUTUYIMANA Vestina
HARERIMANA Teogene
NTAWURUHUNGA Ositasha
SEBUKAYIRE Deuro
KANKWANZI M.Solange
GOFORI Teresifari
NSENGIYUMVA J.
JYAMURENGE
BUZACYERA Danyeri
NIYINIZI Clestin
KARENZI Augistin
KARIRANGABO
MUKAMANA Beata
MIYOMZABA C.
TURIKUMKIKO
GASEMGAYIRE Yudita
SENKURE Vensa
BAKISEGAKE Eric
GAKUMZI Alex
NKURUNZIZA Sholile
MGEMBAHIMANA Jean
UWIMANA Salafic
KIMANA Laurence
MKEZIYAREMYE
MANIRAGABI
KASAMZIKI
RUGIRIZA Speciose
NYIRAHABIMA Bonfrisi
MUKAKAHUMA Laure
SIDAMU Patrisia
BUDIGIRI
MIVIGEMA Jean
NKUMDABAGAMGA John
RUTAYISIRE Alphonsie
KAGWAYIRE Valantine
MUKARUBRYIZA
MURIGO Ephoronie
MIYIBIZI Zerida
NTAMUBANE Clodine
MPURIRE J.M.V

Kigarama
Kigarama
Kigarama
Samatare
Kigarama
Kigarama
Kigarama
Kigarama
Karambi
Bicumbi
Kigarama
Bicumbi
Bicumbi
Kigarama
Kigarama
Bicumbi
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Bicumbi
Bicumbi
Bicumbi
Kigarama
Kigarama
Bicumbi
Kigarama
Kigarama
Karambi
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
Bicumbi
Kigarama
Kigarama
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104
105
106
107

MUJAMARIYA
MUKANKUBATIR
NIYONZINA Alphonse
MAJAMARIYA Joel
UWINGABIRE Berenice

Kigarama
Kigarama
Kigarama
Kigarama
Kigarama
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APPENDIX 2: ABOUT GCS Ltd CONSULTANTS

Green and Clean Solution (GCS) Consultants Ltd is a regional multi disciplinary consultancy firm
with its regional offices in Kigali Rwanda specialised in Environmental Assessment and
Management. The firm is a privately owned company established in 2007. The firm has in the
recent past undertaken environmental assessments and strategic environmental assessments
for various sectors in Rwanda and currently offers technical support in the following fields:
Environmental Assessment and Management including
 Environmental and Social Impact Assessment (ESIA) for projects related to
Hydropower, Gas Extraction, Housing, Construction, Rural Development (Agriculture
and Livestock, Feeder Roads, Valley dams, Biogas, Marshlands Development, etc..),
Solid Waste Management, Water Supply and Sanitation, Humanitarian Response,
Coffee Roasting, etc.
 Strategic Environmental Assessment (SEA),
 Environmental Audit,
 Environmental Risk Assessment,
 Environmental Modelling and Forecasting,
 Environmental Economics,
 Training and Capacity Building in EIA
GCS also has immense Experience in Baseline Survey including Biomass Energy and Rural Stoves
Survey, Rapid Social Survey Analysis for Hydropower projects, Baseline Survey for Rural
Development Projects. We have also implemented numerous projects in Communities
Involvement and Civil Society Participation in Water Development Projects, Agriculture
Production.
Our expertise in Water and Sanitation including Solid Waste Management (Valorization,
Collection and Recycling of Domestic Wastes) and our expertise in the development of
regulatory framework for water supply and sanitation services in Rwanda including elaboration
of a strategic planning and implementation of technical and economic regulations in Water and
Sanitation is unrivalled. We have installed some of the major wastewater treatment systems in
Rwanda in the recent past.
The firm also undertakes Geographical Information Systems (GIS) including remote sensing
images (Land sat TM, SPOT and Radar) i.e. rectification, interpretation, classification among
others.
GCS Consultants Ltd engages a staff of more than 10, majority of who have professional degrees.
Our staff covers a wide range of environmental studies, planning and engineering disciplines,
with significant presence of environmentalists in addition to hydrologists, engineers, geologists,
ecologists, economists, natural and social scientists, representing a working environment that is
truly multi-disciplinary. A strong focus of GCS Consultants Ltd activities lies in working with
local partners and building local capacity.
For more information on GCS is available on www.gcsconsultants.rw
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APPENDIX 4: TERMS OF REFERENCE

Terms of Reference for an Environmental Impact Assessment/ Environmental
Management Plan of works related to Construction of Dams and Irrigation Infrastructures
in two sites located in Rwamagana District with ±250 ha and ±140 ha respectively and
one site in Kayonza District with ±340 ha.
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