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EXECUTIVE SUMMARY

The Land husbandry, Water harvesting and Hillside irrigation pr¢iattH)plannedto carry

out civil works to enhance land husbandry and irrigated agricultukaabngi 12 and 13 sites
located in Karongi District of Western Provin@éis subproject is ranked under Category B

and therefore requires Environmental Impact Assessmasitequired by the Organic Law
determining modalities of protection, conservation and promotion of environment in Rwanda
and applicable World Bank safeguards policies, especially OP 4.01 Environmental Assessment.

The Green and Clean Solutions Ltd (GCS wtdgssfully conducted the EIA study for selected

8 sites including Karongi 12 and Karongi 13 and the EIA report was approved by the World
Bank and an EIA certificate issued by Rwanda Development Board (RDB) as per national EIA
guidelines.

Due to cancellabn of the proposeddam constructionand their replacement through the
rehabilitation of existing irrigation systems as well as construction of night storage
reservoirs(thereby causing aeductionin the irrigated command aregathe existing EIA was
updated to ensure that potential relatedegativeimpacts are identified anchitigated before

the commissioning of water harvesting and hillside infrastructures construction works.

This Environmental Impact Assessment study was updatethéyProject Environmetal
Safeguard Team. The main objective of this consultancy service was to ensure that the
existing EIA report foKarongi 12 and Karongi 18 updated as per the new changestire
irrigation systemsnd irrigated command area.

This study identified and assessed {bieysical, biologicadnd socioeconomic impacts of the
project, interaction of these impacts, recommends mitigation measures and develops an
Environmental Management and Monitoring Plan that will guide implementatibrthe
project at Karongi 12 and 13 sitéhe methodology usetbr updating the Karongi 12 and 13
EIA, includea comprehensive literature reviewcluding existing EIA and feasibility reports
for Karongi interviews for key informants,consultations with dcal people, local authorities
and fieldobservatiors. During fieldvisits by Project teaminformation on physicabiological
YR &2 OA 2 mnS Owitiire thelprOject adea @ iiis Burroundisgvere collectedand
analysed

Potential ley adverseimpactsidentified includeLandscape change in the project arelaange

of surface drainag, loss of soil and vegetatiom reservoir sites il contamination due to
disposal of spoil soils, spread of waste during drains repater quality, natural habtat
destruction or degradationloss of biodiversityand modification of flows for downstream
users Human Health especially near reserv@irand canalscan be adversely affected as
irrigation can support many waterborne diseases in both humans amdals such as
malaria, yellow fever, cholera, typhoid, hepatitisgcgtlowever theabove potentially adverse
impacts identified are mostly short term and manageable in nature and expected to occur
during the projectimplementation but carbe improved though the identified and proposed
mitigation measures.

The positive impacts identified considering the above activities inclideeased and

diversfied agriculturalproductivity as well as increasdmbuseholdincome throughimproved
Land Hisbandry Water Harvesting and Hillside Irrigation.
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The acquisition of raw materials and necessary fitting and components as well as employment
for these project activities can significantly reduce poverty within the project activities area.

In order to ensurethat the proposed mitigation measures erimplemented, an
environmentalmanagement and monitoring plan has been developed to guide all activfie

the project during all itgphases. This plan specifies the nature of the negative impacts, the
proposed miigation measures for thémpact, the indicators during the execution of these
mitigation measures, the time period, theliB a Ll2yaAoAf AGASa FyR (KS
concerned and specifieparties.Some recommendations ardsa given so that the execom

of the project becomes a suess without harming oat least minimizinghegative effect to

the environment. The project would need to implement these recommendationsfor
mitigating adverse impacts and prevent the potential ones

Based on the natur@end extent of the proposed project, the findings of the EIA and the
understanding of the significance level of disturbance of potential environmental impacts, it is
the opinion of the EIA project team that the application of the implementation of Land
Huskandry, Water harvesting and Hillside Irrigation project activities on Karongi 12 and 13
proposed can be mitigated to an acceptable level and therefore the team supports the
decision for environmental authorization.
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1.0 INTRODUCTION

1.1Project background

The Government of Rwanda is pursuing a comprehensive Poverty reduction program which
includes development and implementation of different sustainable development projects.
The Land husbandry, Water harvesting and Hillside irrigation JL¥éject is one of the
development initiatives designed under the Ministry of Agriculture and Animal Resources
(MINAGRI) and partly funded by the World Bank in order to tackle the issues related to food
insecurity and rural communities livelihoods incame

The LWH 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 and deepeningpihats
provided to the rural communities.

The Project has three components aimed at (A) developing the human and organizational
capacity and (B) the required physical infrastructure for hillside intensification and
transformation, as well as a thirdomponent (C) for Sector Wide Approach (SWAp) project
management.

The Land Husbandry, Water Harvesting and Hillside Irrigation (LWH) Project uses a modified
watershed approach to introduce sustainable land husbandry measures for hillside
agriculture on skected sites, as well as developing hillside irrigation for-sedtions of each

site. The Project envisions the production of hRigilued (organic) horticultural crops with the
strongest marketing potential on irrigated portions of hillsides of the wateds It is in this
regard that the Project will invest in water harvesting infrastructurencluding water
reservoirs construction on the selected sites. Water harvesting strirature will be
developed jointly with the irrigation infrastructures includithe water conveyance channels.

As per its magnitude and the scale of activities to be implemented under LWH Project, the
project requires the preparation of an Environment Impact Assessment (EIA) and the
subsequent Environment Management Plans (EMR®).this purpose, an EIA for Karongi 12
and Karongi 13 sites was carried out and the site specific EMPs were devélbpauhysical
implementation of the project activities in Karongi 12 and Karongi 13 sites started in January
2011 by the protection of thir respective water catchments with land husbandry
technologies including improved bench terraces, narrow cut bench terrafEsestation,

etc.

Due to cancellation gbroposeddams at both siteand their replacement witmight storage
reservoirsriver weirs as well as rehabilitation of existing irrigation systeths update of the
existing EIA was found necessary to ensure that potential related adverse impacts are
identified and mitigation measures are put in place before the commissioofng/ater
harvesting and hillside infrastructures construction works.

This update was done by the Project Environmental Safeguards TdsnEIR process
commenced irAugust2012, and has culminated in the compilation of the present report.
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1.2. Scopeof the study

The study focused on the project activities sites and the surrounding areas that are likely to
be impacted by the LWH development. Physical environment covered included landscape, air
quality; microclimate; and water. On the other hand the cultural envinent considered
religious beliefs and cultural practices, land use, population perception, space, safety, and
ambient environment. Manmade environment covered the semtonomic infrastructure
(roads, traffic flow, sewerage, and spac&)e biological envonment coveredthe potential
existence ofensitive ecosystes)important ecosystems and ecological processes. The study
also covered both the direct and indirect impacts of the project activities. In addition it also
examined the impacts in terms of shderm and long term, cumulative impacts and impact
interaction in Project Area. The impacts were classified as positive or negative. A set of
mitigation and monitoring measures were then formulated to provide viable and
environmental friendly options tonanage both the positive and the negative impacts and to
mitigate adverse impacts of the developmeAs the two sites, Karongi 12 and Kardidare
geographically closand have almost the samenvironmental characteristis as well as
similarproposed advities one reporthas been preparetbr the two sites.

1.3. Objectivesof the study
1.3.1. General objective

The main objective of the study is to ensure that the existing EIA répopdated as per the
new changes in therigation systemsandirrigated command area.

1.3.2. Specific objectives

Specifically, the LWH environmental safegutaam was requested to update the existing EIA
report by evaluating all potential environmental and social impactsroposednight storage
reservoirconstructionand development of hillside irrigation infrastructure l§érongi 12 and

13 sites,and suggest necessary mitigation measures which will effectively address the
negative impacts in compliance with national and World Bank regulatibhs study dso
provided an Environmental Managemeand MonitoringPlan that:

a) ldentifies opportunities, and provides specific measures, for the conservation or
restoration of ecological services (e.g. water retentidownstream flood mitigation,
biodiversity) wihin and around the site;

b) Provides design and operations measures to minimize the risk of pollution and
environmental health impacts;

c) Prescribes other mitigation measures needed to ensure -teng subproject
sustainability (e.g. institutional cap&g building for environmental management at all
levels, public safety measures around reservoirs, domestic water sources, cattle
watering facilities on hillsides), and

d) Outlines a monitoring program to track agricultural and environmental performahce o
the target watersheds and implementation of the mitigation measures for refinement
of future management action, as required.
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1.4 Methodology

The current study is an update tife existing EIA/EMP report for Karongi 12 and Karongi 13
sitesand wascarried outby the Project Environment&@afeguard Tearasing the fdlbwing
methodology:

1.4.1 Literature review

The eview on the existing baseline information and literature material \@dage to get a
deeper understanding of projecactivity and its impact on Karongi sites Among the
documents that were reviewed included:

1 Existing EIA/EMP Reports for Karongi 12 & 13 sites;

1 Existing and updated feasibility reports

1 National relevant legislations, policies and guidelines (including environmental, \aater

land policies and regulatiols
1 World Bank Safeguards Policies amernational conventions related to this project
9 And other relevant document§pedological mapsneteorological reportsetc.)

1.4.2 Sitevisits

The project environmental safeguartlsam surveyed the project sites and their surroundings
including field observations at each site catchment, mapping desirable ecological
conservation zones hese field visits ensurdtiat the study took intoconsideration potential
receptors of impact, any sensitive environment to the project, surrounding human activities
and land uses, biophysical aspects (topography, visual aspects, noise, soils, potential water
sources and aesthetic quality) and biologiaapects A photographic sumy of the sites and
surroundingarea was also performed. This was captuted usinga digital camera. Key
photographs acquired were used for further analysis in this study. They were also used as
data illustrators in the finaltady report.

1.4.3 Interactive discussion

Various discussions were held with th&/Htechnical staff at the national level argistrict
levels as well as other relevant staff of the key implementing partners ot Welincluding
among othersRDBand Karongi authoritiesinterviews withfarmerswere also arranged t@et
the public opinion on the proposed activities development.

1.44 Impact Prediction and Evaluation

Various methods and techniques were applied in impact identification, prediction and
evaluation. The EIA identified and analyzed potential impacts linking these with specific
project activities and phase. First, the task was to consider both positive and negative impacts
of the project. While considering the impacts, the study examinedntha light of their
characteristics i.e. nature (positive or negative), extent (spatial), occurrence-ofne
intermitted or constant), magnitude, whether reversible or irreversibleect or indirect,
probability of occurrence and significance with amithout mitigation.

1C
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2. REVIEW OPOLICY, LEGAL AN TITUTIONAL FRAMEWORK

Rwanda has sufficient legal instruments to ensure sustainable use of natural resources and
environmental management. Most of the environmental legislation and policid®wanda

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 sgratedj 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 $isaees for each sector. Creation of awareness

at all levels of society of the environment and its relationship to secmomic 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 decisioraking 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 dmnment 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 andbiodiversity, has significantly been reduced and the process of
environmental pollution and degradation has been reversed;nation in which the
management and protection of these resources and environment are more rational and well
regulated in order to peserve and bequeath to future generations the basic wealth necessary
for sustainable development in envisaged.

In this section of the report, the review of the legal, policy, institutional framework and
development strategy were made in line with the @ewmental and social requirements for
Rwanda. The review of relevant World Bank Safeguards/ Operational Policies applicable to
the project as well as the international laws and conventions that bear significance to the
implementation of this project waslso done.

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 Rwatigalates 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 enjayclean 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 detmines the modalities for protecting, safeguarding and
promoting the environment.

11
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2.1.2. EIA Guidelines for Rwanda

The Organic Law on environment protection made the Environmental Impact Assessment
(EIA) mandatory for approval of major development projeeistivities and programs in the
Republic of Rwanda. By mandate of parliament of the Government of Rwanda, as conferred
upon the Minister of Natural Resources, responsible for environment, in the Organic Law N°
04/2005 of 08/04/2005 determining the modaks of protection, conservation and
promotion of environment in Rwanda, the following guidelines pertaining to the contents of
Chapter 4, articles 670, concerning Environmental Impact Assessment by the Rwanda
Environment Management Authority (REMA) arslemdowed with this power in Chapter 3,
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 isdex of a more technical nature to streamline

the conduct of EIA and appraisal of EIA reports. As such, the establishménD& y S NJ f
DdZA RSt Ay Sad YR t NPOSRdzZNB& ¥ 2 Wiic® yhiies thB {egaS y O |-
requirements with the practical caluct of EIA, meets a need in the pursuit for sustainable
development in Rwanda. TReDSY SN} f DdzA RSt AySa |yR t NP OSROA:
I & & S & aver8 pfapdred to contribute to improvement of EIA practice in Rwanda and they

aim to serve agencieand 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.

Two main principles underlie theggeneral guidelines:

1 They comply with the legal and institutional frameworks on environmental protection
in Rwanda and;

1 They contribute to improvement of quality and efficiency of EIA process in the
country, and as such merge, step by step, with genglatbal 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 team
carried out this EIA study under tigeiidance 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.
Construction of public dams for water conservation, rain water harvesting for agricultural
activities and artificial lakes among activities that are subject to EIA before being granted
permission to start.

2.1.3. Use and Management of Land legislationRwanda

Article 12 of the law entrusts the state with ownership over land including lakes, rivers,
natural forests, national parks, swamps/marshes, and touristic sites among others. Article 29
gives the state control over swamps and/ or marshlands.

The law calls for inventory of the all 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.
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In order for the swamp land to be efigntly managed and exploited, a Minister having
Environment in his or her attributions must give an order that shall determine a list of
swamps and their boundaries.

The law further requires that such a list shall clearly indicate the structure of tlaenps;

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 RPotection and Management Legislation

The Organic Law determining the modalities of protection, conservation and promotion of
environment in Rwandatipulates the general legal framework for Environment protection
and management in Rwanda. This legisiatfocuses on avoiding and reducing disastrous
consequences on Environment. The Ministry of Natural Resources (MINIRENA) is charged
with the responsibility of propagating this organic law regarding environmental conservation.

Legislative and regulatoryagmework related to Environmental management is established by

the Government of Rwanda in organic law N° 4/ 2005 of 2005. Chapter 4 of Title 3 provides

for Environmental Impact Assessment as a requirement for every proposed project that might
affect the / SANRY YSYyiGd ! NOHAOfS ctvX adAllz I 6Sa GKI
environmental impact assessment, before obtaining authorization for its implementation.

This applies to programmes and policies that may affect the environment. An order of the
Minister having environment in his or her attributions shall determine the list of projects
YSYGA2ySR Ay (GKA& 2NBHIFIYAO flgéd | NLAOES ¢
OYBANRYYSYyGlf LYLIOG !'aasSaavySydo ! NImDES cd
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 reduced from the operating cost of his or her project excthding
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
LINR L2 Y Sy (€ o

I NIAOES T1tn LINRPGARSA TF2NX danviggnmehNR Sisldor hédr 0 K S
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 dfet project. The environmental impact
FaaSaaySyid akKlff RSAZONAROGS RANBOUG YR AYRANBC

I NIAOES yn aGALIzZ I 0Sa GKIFIOGY a.daAtRAYy3IaEAas |
establishments, motor vehicles and other movablepgerties 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
AYLE SYSyidlFdAz2y 2F (GKA&A 2NEHIYAO fl g¢ o
Article 8L, prohibits the following:

1 Dumping or disposal of any solid, liquid waste or hazardous gaseous substances in a

stream, river, lake and in their surroundings;
9 Damaging the quality of air and of the surface or underground water;
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Non authorized bush burning;

Smoking in public and in any other place where many people meet;
Defecating or urinating in inappropriate place;

Spitting, discarding mucus and other human waste in any place.

= =4 4 4

CdzNII KSNE ! NI A Of S vy wibitéditd duleigi dnyi sSildstanie, linlavy ptaced A a
which may:

1 Destroy sites and buildings of scientific, cultural, tourist or historic interest;

1 Kill and destroy flora and fauna,

1 Endanger the health of biodiversity;

f Damage the historical sites and tourishicS I dzi & 4 GKS fF 1S4 NAGJ.

| NIAOES yo adGALIz GdSa dGKFGY aLd Aa LINPKAOAGS

1 Waste water, except after treatment in accordance with instructions that govern it;
1 Any hazardous waste before its treatment. Any activity thatyrdamage the quality
2F o+ 0SNI A& LINPKAOAGSRE ®

wSIIFNRAYI O2yaidNHzOGA2yaz FNIGAOES yr1 &dALz I
in wetlands (rivers, lakes, big or small swamps), in urban or rural areas, to build markets
there, a sewage pid, a cemetery and any other buildings that may damage such a place in
various ways.
It further provides for all buildings to be constructed in a distance of at least twenty meters
(20m) away from the bank of the swamp.
If it is considered necessary, @ruction of buildings intended for the promotion of tourism
YIFed 0SS | dziK2NAT SR o0& GKS aAyArAaidSNI KIFIgAay3a Syg

It is also prohibited to carry out any activities, except those related to research and science, in
reserved sweps. 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.

I NIiA Of S yy & (pfohiedioti S8 GKFGY aAlG Aa

1 Dump, make flow, dispose of and store any substance in a place where it may cause or
facilitate water pollution on the national territory;

Use natural resources in a degrading and illegal manner;

Release into the atmosphere poisonous gasanoke, waste, soot, dust and any other
OKSYAOIf adzmadlyoOoSa Ay |y AtftS3aAFt YIyySNE
CdZNI KSNE ! NIAOES ydod adALizZ Sa GKFEGY aLy FOO02N
Conventions signed and ratified by Rwanda, it is prohibited to dump,retai immerse any

chemical substance in water and in any other place where it may:

T
1

1 Threaten general public health and biological resources;

1 Harm navigation, fishing and others;

f Deteriorate the beauty of a place which is potential for its aquatic todrigti SNB & G ¢ @
LG Aa Ay tAYS gAGK OGKS F02@0S €SIt LINRPGJAAA?Z2
association that does not carry out environmental impact assessment prior to launching any

project that may have harmful effects on the environmenpunished by suspension of his or
her activities and closure of his or her association and without prejudice to be ordered to
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rehabilitate the damaged property, the environment, people and the property, for this reason
that among others that LWH is conding an EIA for the proposed projectskarongi 12 and
Karongi 13 sites

2.2. POLICY FRAMEWORK FOR RWANDA

2.2.1. Vision 2020

One of the pillars of vision 2020 for the Republic of Rwasdavironmental 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 pobuati 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 objectived ¥ision 2020, the Republic of Rwanda will ensure:

1 The environment issue is integrated into all education, sensitization, and development
policies and programmes as well as in all dectsnaking processes;

T ¢KS LINRY2GA2Y 27F 3N Zpathd® it e irOdvEnedryoih G A S a
women and the youth in environment protection and management;

1 That the precaution principle is set up to alleviate negative effects of smmaomic
activities to our environment;

1 A diversification of energy sources that will be made available to the population to
decrease pressure on biomass;

f ¢KFG GKSLIGe AR f FINKIVOA LI S a ¢Sttt a LINEBOSY
to safeguard the environment;

1 That a study orenvionmental Impact Assessmehé conducted for any development
project and programme;

1 The planning of industrial sites establishment and control of their effects on
environment and the population;

1 The promotion of more environment friendly transport, stauli and industrial

products and waste elimination technologies;

Regulations relating to mine exploitation and mine discharge treatment are applied;

Rehabilitation of former quarry sites;

That the Bureau of Standards for local and imported productsesngthened,;

A statistic database on natural resources and environment and a quick alert system to

mitigate anticipate natural disasters are set up and that a scheme for victims of a

natural calamity is created,;

1 That Rwanda Environment Management Autho(REMA) is set up and supported,

1 The cooperation with other countries and international institutions in the area of
environment protection and management.

2.2.2. National Policy on Environment for Rwanda

The policy seeks to achieve its overall objectif’¢he 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
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life for every citizen and promain of sustainable socieconomic 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, provioial 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:

T LG Aa SOSNE |&d8NaBsaie dhd stabld ehWranmeng butf ok the other
hand, they must keep it healthy;

1 The national economic growth must be based on rational use of resources and take
into account environmental dimensions;

1 Active and effective participation of the whop®pulation for environment protection
and management;

1 A special emphasis must be laid on environmental education and sensitization
programme at all levels with more involvement of women and the youth;

1 Environmental impacts are to be analyzed while conitgcstudies 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 andhter), the policy proposes:

1 Ensure the preservation and protection of soils against any form of degradation;

1 Ensure that a prior study of environmental impact which underlines costs and benefits
from slopes and underlying ecosystems protectionaaducted for any development
projects and;

1 Encourage programmes of rainwater collection, stocking and use.

The policy also proposes the following in regard to biodiversity, forests, wetlands
management and other natural reserves and or ecosystems:

1 Set upprotection measures for slopes to avoid degradation of swamps;

1 Promote the rehabilitation of ecosystems under degradation and restoring
endangered species.

1 On the issue of environmental education, information and research, the policy
proposes among otherto reinforce the human and institutional capacity building
with regard to environment and to sensitize the population to protect the
environment.

On health and sanitation, the policy proposes among others:

1 Set up a system of waste collection, transpalisposal and elimination;
i Establish norms of zone protection between dumps, human buildings and water
sources;
1 Set up an appropriate canal and evacuation system for waste waters and rainwater in
G26ya YR NBaSGOfSYSyd arasSa a! YdzRdz3adzRdz ¢
The National Picy on Environment for Rwanda harmonizes other policies like agriculture,
energy policy. 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 Kigdliity levels.
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2.2.3. National Water Resources Management Policy

The overall goal of Rwandan water resources management policy is to enhance and promote
all national efforts towards the efficient, equitable and aptim utilization of the available
Water Resources of Rwanda for significant socioeconomic development on sustainable basis.

The policy aims at fair and sustainable access to water, protection of the water resources and
promotion of cooperation for managemé of river basins, etc. through reforestation on
hillsides and water catchment areas. The policy underlines the fundamental principles that
water is a natural endowment commonly owned by all the peoples of Rwanda and that every
Rwandan citizen shall haaecess to sufficient water of acceptable quality, to satisfy basic
human needs.

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, agriculand land. It is
relevant to all project activities that will be undertaken in areas with water resources. This
policy is therefore relevant to this project as most of the project activities will be undertaken
within the water catchment areas #&farongi 12and Karongil3

2.2.4 Policy on Land Resource

The Rwanddand policy calls for rational use and sound management of national land
resources and be based on master plans. 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-adchito support
agricultural production while discouraging overgrazing and pasture burning. On the use and
management of hillsides and marshlands, the pofitipulates that marshlands meant for
agriculture should be cultivated after adequate planning and Environmental Impact
Assessment.

2.2.5. Policy on Agriculture Sector

The main objective of this policy is to intensify and transform subsistence agricuitiore
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 negdet
unproductive.

The policy promotes small scale irrigation infrastructure development in the selected
marshlands while preventing environmental degradation and ensuring sustainable
development. In order to achieve sustainable development in agualltsector, the policy
emphasizes the need to adopt Integrated Pest Management (IPM) practices.

The use of IPM practices is highly recommended in this environmental impact assessment
study as this will guide on the best use of pesticides.
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2.2.6. Marshénds Development Master Plan

Rwanda has formulated a master plan for marshlands development which among other
things provides for the protection of water catchments and soil conservation based on
hydrology, pedology, environmental, agro economic and sogioél studies. It will target to
develop 40,000 ha of marshlands by 2020.

The plan also calls for development of a marshland to go hand in hand with the management
of the hillsides associated with them. The master plan recognizes the role of Enviraiment
assessment in planning for economic development especially in the agricultural sector.

2.2.7. National Biodiversity Strategy and Action Plan

This strategy defines the objectives and priorities for the conservation and sustainable
management of biodiveity. The action plan includes hillsides, wetlands and protected areas
as some of the areas that need to be conserviuke national biodiversity strategy and action
plan approved in June 2000, defined the objectives and priorities for sustainable bidtgivers
conservation and management. Biodiversity includes wetlands, protected areas and the
strategies are ranked as follow®olitical and legal frameworks relating to environment
unknown by the population and/or decentralized entities; ii) low level of @mass 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 structunesrnivironment management;
GAAAOD 1 6aSyOS 2F I|LIWNRLINAFGS SY@ANRBYYSY(dmTNA

The strategy on biodiversity aims at: improving conservation of protected areas and wetlands;
sustainable use of biodiversity in natural ecosystems and-agosystems; rational use of
biotechnology; development and strengthening of policy, institutiodagal 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.

2.2.8. Policy orHealth Sector

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. Irrigationjpcts, envisaged for withiKarongihillside,

have a vital role to play ithe increased incidences of malaria and schistosomia, especially in
the irrigationcanab and water reservoir.

2.2.9. 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 abiimg living
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conditions of the poor, economic infrastructure, governance, development of the private
sector and the institutional reinforcement. All these are part of the projects envisaged by
LWH forKarongi 12 and k3tes

2.3. INSTITUTIONAL FRAMEWORK

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:

1 Prepare and ensure the follow up and evaluation of policies, strategies as well as
environmentprotection;

1 Prepare draft bills and establish norms and practices for rational exploitation and
efficient Land management ,Environment protection, forest management and
integrated Water Resourcesnanagementand evaluate their implementation

1 Promote regarch 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;

Initiate incentive measures and support prograesrto private sector and civil society

SO as to invest in land proteéon activities, Water Resourcdsnvironment Forest and

Mining;

T /22NRAYIIGS aidl 1SK2ft RSNERQ | OGA@BAGASE | yR
management and land use planning, Water ®tgses as well as Environment
protection.

1 Reinforce capacities of decentralized entities in matters of land management, Water
ResourcesEnvironment Forest and Mining

= =

2.3.2. Rwanda Environment Management Authority

With regards to the management of the boahysical 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 thed&wan
Environment Management Authority (REMA).

The functions of REMA are:

1 To implement Government environmental policy and decisions of the Board of
Directors.

1 To advise the Government on legislative and other measures for the management of
the environmentor the implementation of relevant international conventions, treaties
and agreements in the field of environment, as the case may deem necessary.

1 To take stock and conduct comprehensive environmental audits and investigations, to
prepare and publish bianmali reports on the state of natural resources in Rwanda.

1 To undertake research, investigations, surveys and such other relevant studies in the
field of environment and disseminate the findings.

1 To ensure monitoring and evaluation of development programsrater 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.
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1 To participate in the set up of proceths and safeguards for the prevention of
accidents and phenomena which may cause environmental degradation and propose
remedial measures where accidents and those phenomena occur.

1 To render advice and technical support, where possible, to entities engageatural
resource management and environmental protection.

1 To provide awards and grants aimed at facilitating research and cagmcidmng in
matters of environmental protection.

1 To publish and disseminate manuals, codes or guidelines relating tooemental
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.

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 departmeBtAfresponsible 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:

1 Review Project Briefs so as to advise on Terms of Reference,

1 Provide ifiormation or advice to developers and EIA Experts when consulted during
EIA process,

Review EIA reports and provide commentsthe developers

Organizing public hearings,

Issue certificate of approval

= =4 -4

2.34. Rvanda Natural Resources Authority

RwandaNatural Resources AuthoritfRNRAis an authority under the Ministry of Natural
Resources thateads the managemerand rational use ohatural resourcesincluding water

It plays a significant role in the management and protection of Environment thraisgh
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°implementingnational 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
relatingto natural resources management

3°advisingthe Government on appropriate mechanisms for conservation of natural resources
and investments opportunities;

4°reqistering land, issuingand keeping land authentic deeds and any other information
relating to land;

5° Ensuring proper geological data and their respective maps,

6° providingtechnicaladviceon the land use;

7° Making a follow up and supervising the activities relating to proper management,
promotion, conservation and valuation of forests;
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8° Rehabitating and conserving where a natural resource gets damaged in the country;
9°Initiating research and study on water resources and to publicise the resatesfore;
10°Instituting regulations, guidelines and appropriate mechanisms for managementndse a
conservation of water resources and ensuring their implementation

2.35. Local Governments

Local Governmentéincluding Karongi Districthe study area)nder the General Guidelines
and Procedure for Eldre tasked to perform the following functions:

At the request of RDB, 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,

At the request of RDB, review EIA reports and provide comments to RDB,

AssistRDB in organizing public hearings,

Host public hearings,

Host individual consultations,

Gather written comments from public and transmit them to RDB.

Participate in implementation and monitoring of Environmental Management Plan

= =4
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2.4. INTERNATIONAL CONTEKTEIA

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), Montre@),(199
Rio de Janeiro (1992), Kyoto (1998) and Stockholm (2001) to all of which, Rwanda is a party.

EIA is an invaluable tool for environmental management in a tbamsdary context. It
provides a framework for promotion of efficient decistoraking in prgect approval; enables
implementation of environmental safeguards to mitigate significant negative impacts, avoid
ecological damage and largeale irreversible loss of natural resource; play role in
information dissemination between Rwanda ameighbourirg countries and widen the scope

of understanding of impacts beyond its borders.

EIA process in Rwanda provides a pretext and basis for future international cooperation and
conflict resolution concerning environmental impacts at a regional level.

2.5.WORLD BANK SAFEGUARD POLICIES

The World Bank Group (WBG) includes two development institutions owned by 184 member
countries ¢ the International Bank for Reconstruction and Development (IBRD) and the
International Development Association (IDA). The operatiof IDA and IBRD members are
guided by a comprehensive set of environmental and social policies and procedures dealing
gAOK GKS . lFy1Qa RS@St2LIYSyld 202S0GA©®Sa | yR
the project sponsor requirements for Bafikanced operations.

tKSaS LRtAOASaAa YR 3JdzARSfAYySasz (y2¢6y | a hlLS
hLISNF GA2y € alydzadftd ¢KS hta FNBE F20dzaSR adl i
Agreement, general conditions, and Bank policies $ijgadly approved by the Board. The

Manual also addresses procedures, good practice and advice on implementation of policies.
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Within the overall set of OPs, the Bank has identified ten key policies critical to ensuring that
potentially adverse environmentand social impacts are identified, minimized and mitigated.
These include:

Environmental Assessment (OP 4.01);
Physical Cultural Resources (OP 4.11);
Disputed Areas (OP 7.60);

Indigenous Peoples (OP 4.10);
International Waterways (OP 7.50);
InvoluntaryResettlement (OP 4.12);
Natural Habitats (OP 4.04);

Pest Management (OP 4.09) and;
Safety of Dams (OP 4.37).

= =4 8 -4 -8 -8 -5 _9 -9

The Bank undertakes screening of each proposed project to determine the appropriate extent
and type of Environmental Assessment (EA) to be unélerta

The World Bank system assigns a project to one of three project categories, as defined below:

[ F0S32NE  AAhEIAis sl SQuired Tor projects that are in this category. Impacts

I NB SELISOGSR (2 68 WI RO SIN@s® Iith afripulies US> A N.
pollutant discharges large enough to cause degradation of air, water, or soil-deatg

physical disturbance of the site or surroundings; extraction, consumption or conversion of
substantial amounts of forests and otheramral 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;

/[ FGS32NE lthéugh aNBIR S tixiway¥ required, some environmental analysis is
ySOSaalNeEo /FGS3I2NE . LINE2SO0Ga KFEZS AYLI O«
numerous, major or diverse. Few, if any, impacts are irreversible, and remedial measures can

be more easily design€dQ ¢ & LA OFf LINP2SOda AyOf dzZRS NBKI 6.
rather than new construction and;

/ 1 GS32NE ANoEIAtoNEher ifalysisYis required. Category C projects result in
negligible or minimal direct disturbance of the physicalissvment. Typical projects include
education, family planning, health, and human resource development.

Based on the limitednagnitude of its potential environmental impacts, the project has been
categorized by the Bank as an Environmental Screeningg@atd3 ¢ Partial Assessment.
Environmental impacts of the proposed project activitie&arongi 12 and 18ites are likely

to be short term, sitespecific, norsensitive or irreversible, and in every case, mitigation
measures can be designed to reduce tfegative impacts.

The project sponsor is responsible for any environmental due diligence required by the

{1 FS3dzk NR t2ft A0ASas gA0GK 3ISYSNIt ROAOS LINE(
environmental and social Safeguard Policies can beedeat www.worldbank.org We are

also aware that the World Bank has an Inspection Panel that was established by the Executive
Directors of the IBRD and IDA on Septembéf,2993. Its primary purpose is to addreke
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concerns of the people who may be affected by Bank projects and to ensure that the Bank
adheres to its operational policies and procedures during the design, preparation and
implementation phases of its projects.

The proposed project fdkarongisites shall therefore be implemented in accordance with the
requirements of the World Bank Safeguard Policies discussed below:

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 typelysisana
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 resettlemenigeémdus peoples, and
cultural property) and trandboundary 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 leé project
activities. This is geared towards eliminating, reducing the adverse environmental and social
impacts to acceptable standards. This EIA repalittherefore, upon clearance, be disclosed

in the World Bank InfoShop and on the RRSP website, dhtbevmade available to local
communities in accessible locations.

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 developm&heWorld 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) hunaativity has not essentially modified the
areas primary ecological functions. Therefore, the natural habitats policy is triggered in
certain cases because the proposed project witliiarongi catchment area may have
potential adverse impacts on the catchntearea. These ecosystems do support varying
degrees of natural complexities of flora and fauna.

Therefore, in regard to the above policy, this ESMF proposes various mitigation measures to
eliminate and/ or reduce the likely advance impacts as a resuhplementing 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 andeduces 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 oéxisting
Pest Management Plan of thproject.
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In appraising a project that will involve pest management, the Bank assesses the capacity of
GKS O2dzyiNRQ&a NB3IdzA F G2NEB FNIYSE2N] YyR Ayadi.;
and Environmentally sound pest management. As necessaryB#mk 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: emanc
sector work, sectoral or projedpecific 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, ppspulations 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 pdlr 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, ita&ing
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 hdmealth 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 natieaémies.

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 developmenteasistance in pests.

The policy requires that any pesticides it finances be manufactured, packégezled
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 Il, if the cdaokgy 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.

The policy requires puttg in place a Pest Management Plan (PMP) and structure for
adoption of IPM and safe use of pesticides. A PMP for LWH Project was prepared and
disclosed ircountryand in the World Bank InfoShap October 2010.

Involuntary Resettlement (OP 4.12)

The objecive 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 legallgmsed 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.
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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 assé€ip,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 livaldds of the displaced personhe 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 projectsTheobjective 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 providetimely 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 are
provided as necessary to improve, restore, or maintain accessibility and levels of service for
the displaced persons and host communities.

An abbreviatedResettlement ActiorPlanwasprepared for this project and was disclosed on
the World Bank InfoShop and-aountry.

Forests (OP/BP 4.36)

This policy applies to

1 Projects that have or may have impacts on the health and quality of forests

1 Projects that affect the rights andelfare of people and their level of dependence
upon or interaction with forests;

1 And projects that aim to bring about changes in the management, protection or
utilization of natural forests or plantations, whether they are publicly, privately or
communaly owned.

In line with this policy, World Bank does not support projects which involve significant
degradation or conversion of critical forest areas.

In Karongi 12 and 18ites, existing catchment forests will be protected and rehabilitated and
new foreds will be created in areas unsuitable to agriculture and animal husbandry.

Physical Cultural Resources (OP/BP 4.11)

This policy addresses physical cultural resounsg;h are defined as movable or immovable
objects, sites, structures, groups of struets, and natural features and landscapes that have
archaeological, paleontological, historical, architectural, religious, aesthetic, or other cultural
significance.

Physical cultural resources may be located in urban or rural settings, and may be above or
below ground, or under water. Their cultural interest may be at the local, provincial or
national level, or within the international community.
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As this policy is triggered fa’WH chance finds procedures should be incorporated into the
EMPs and civil wis contracts.

The following wording is proposed:
If the Contractor discoversrchaeologicasites, historical sites, remains and objects, including
graveyards and/or individual graves during excavation or construction, the Contractor shall:

- Stop theconstruction activities in the area of the chance find;

- Delineate the discovered site or area;

- Secure the site to prevent any damage or loss of removable objects. In cases of
removable antiquities or sensitive remains, a night guard shall be arrangecthatil
responsible local authorities or the Institute of National Museum of Rwanda (INMR)
take over;

- Notify the supervisory Project Environmental Officer and Project Engineer who in turn
will notify the responsible local authorities and the INMR immedia(@ithin 24
hours or less)

Responsible local authorities and the authorities of Institute of INMR would then be in charge
of protecting and preserving the site before deciding on subsequent appropriate procedures.
This would require a preliminary evaluati of the findings to be performed by the
archaeologists of the INMR. The significance and importance of the findings should be
assessed according to the various criteria relevant to cultural heritage, namely the aesthetic,
historic, scientific or resear¢lsocial and economic values.

Decisions on how to handle the finding shall be taken by the responsible authorities and the
INMR. This could include changes in the layout (such as when finding irremovable remains of
cultural orarchaeologicalmportance) onservation, preservation, restoration and salvage.

Implementation for the authority decision concerning the management of the finding shall be
communicated in writing by relevant local authorities.

-Construction work may resume only after permissiorgigen from the responsibléocal
authorities or INMR concerning safeguard of the heritage.

Projects in International Waterways (OP 7.50)

Any river basins which qualify as international waterwaystierpurpose 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 notifiation 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 othgparian country.

Riparian states have been officially notified about the proposed project and have provided
their no-objection.

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:
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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 aretreated as large dams if they present special design complexities (for example,
an unusually large floetlandling requirement, location in a zone of high seismicity,
foundations that are complex and difficult to prepare, mtention of toxic materials).
Damsfewer than 10 meters in height are treated as large dams if they are expected to
become large dams during the operation of the facility (eging dams).

In the case ofKarongi 12and Karongi 13only water reservos will be constructed with

avolume of Ir nnYo adzlJLJX ASR 6@ nn ffor Rarorgi2lRd Rugabamo K 2 dzN
Sectorandl,onnYo adzlJLX ASR o6& o n fokKarorgi23Nd Rubengera K 2 dzN
SectorFor this situationpnly protection and safety measures will be provid€dmpensation

for land losses will be done before construction workise Dam Safety Policy is not triggered

for Karongi 12 and 18ites
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3. BASELINE INFORMATION

3.1. PHYSICAL ENVIRONMENT
3.1.1 Geographical Location

Hillsideirrigation project will be implemented in 2 sites, Karongi 12 and Karongi 13, situated
in Karongi Districtkarongi 122Z2ommand Areds locatedin Rubengera and Rugabano Sectors
of Karongi [strict, Western part of the country. The site is accessed fittn KigaliKarongi
main asphalt road at about 6 to 8 Km northeast of Rubengera towR0 to 22 km from
Karongi town

The command area lies to the left and right of the Nd&weer downstream the water fadir

Ndaba rock (Urutarewa Ndaba) The grossommand area is 128 ha out of which 77 ha is the
net irrigable area. The elevations in the command area vary #2460 to+1940m. The
command area is very hilly and has an undulating topography. The slope varies from 4% on
the river bed to a maximum of %0. Only the areas with slope over 60% have been excluded
from irrigation in order to maximize the command area.

TheKarongi 13 scheme is located Rubengeraand Mukuré&ectos of Karongi Dstrict in
Western Province The site is accessed from the Kigaiongi main asphalt road at about

3km towards the northeasbf Rubengera townThe gross command area is 92 ha out of
which 58 ha is the net irrigable area. The command area has steep and undulating
topography wih elevations varying from +1928 +1616m. e slopes of the command area
vary from 9% to 71%. Only the areas with slope over 60% have been excluded from irrigation
in order to maximize the command areBhe figure 1 presents the location of Project site in
Karongi District.
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Figure 1: Location okarongi 12 & 13 sites and command area
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3.1.2Climate and Hydrology

The most characteristics feature of the tropical climate is its uniformity with respect to
temperature, solar radiation, humidity, wind speed and evaporation. The major climatic
parameter wich varies in time and space is rainfall (Weert, 1994).

Karongi 12 and Karongi 13 sitedl in the MoistMid-Highland agreclimatic zone, which
covers 41.65% of the land of Rwanda with greater potential for agriculture. The annual
rainfall of the areds around 1300mm. Rainfall maxima exceeding 200mm/month are usually
observed in April, during the main wet season of the year which lasts from March to June. The
second wet annual period from September through December, shows monthly rainfall
maxima of moe than 100mm. The dry season extsnflom June to August, withulyas the

driest month. Mean annual temperature at the project site is less than ti€18

Monthly runoff at thereservoirlocation was estimated in the project study based on rainfall
data from Nyange station. The available record at Nyange of-198B was extended up to
2006 based on a mean monthly rainfall ratio correlation with Kigali Aero station. The mean
annual rainfdl is estimated (after the extension) at 1371mm, with mean monthly maximum in
April (204mm) and minimum in July (18mm).

Table 1Karongi 12and 13LWH Project rainfall (mm)

Year |Jan|Feb | Mar | Apr|May |Jun |Jul |Aug |Sep | Oct | Nov | Dec | ARF
Mean | 112|111 | 154 | 206|158 |37 |18 |51 |103 |137 |156 |127 | 1371

Max | 238|270 | 317 | 390|387 | 137 |190 |157 | 250 | 301 | 264 | 241 | 1834
Min 8 25 |75 [113/37 |0 0 0 16 |64 |62 [4]1 |955
STDE\ 48 |50 |61 |71 |81 (42 |37 |44 |54 |54 |57 |53 |203

Basedon the collected data, Karongiidirict is located in moist high land agro ecological
zone, rainfall pattern in terms of distribution, intensity, and reliability poses periodical
difficulties in agricultural production of the project area. The collected data shows that the
mean monthly ainfall is as low as 18 mm in July, which is the lowest precipitation of the year,
while April and November are the two months where the rainfall reaches peaks of the year.
Generally, the area receives greater than 100 mm precipitation/month for six maittie

year. From tablel, it is clear that from January till Maf00 mm per month is the mean
precipitation and it is the major planting season of the area while from September till
December other rainy season occurs which is the second largest ramysof the district.

The closest meteorological stations with relatively leegord data to bausedfor Karongi 12
and 13sites are RubengeraNyange, Butare and Gikongometeorological stations These
stations, however, do not have long term record (> 30 years). Karomgisé®voirwatershed
rainfall is estimated based on Nyange data from 12993 and the remaining data filled in by
correlating with Kigalhirport station dataTime series it of Karongi 12 reservorainfall has
shown that the data is homogenous with no trend
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Figure 3. Time series plot of Karongi 12 and 13 watershed rainfall (mm)

Temperature

The table belowndicates the temperature of Karongi 12 and Karongi 13 sites.

Table2. Temperature of Karongi 12 and Karont

(°C) |18.4|18.1|18.4|18.2 |17.8 |18.2(18.8|19.1|18.8/17.8 |18 |18.1
(°C) |16.1 |15.8 |16.2|16.0 | 15.7 | 14.7| 15.6 | 15.9| 16.0| 15.6 | 15.8| 15.9
(°C) |17.3|17.0|17.3|17.1 |16.8 |16.5|17.2 |17.5|17.4|16.7 | 16.9|17.0
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The temperature fluctuation in Karongi seems to be limited. The variation is in betw&bn 1
and 17.5 onaverage the former being the lowest mean temperature Jnneand the latter
one being the highest mean temperature, which occurs in August.

3.1.30ther Climatic data

Relative humidity, wind speed, sunshine are among other climatic data covered regbe.
The table below indicates the variation of those parameters at Karongi 12 and Karongi 13
sites.

Table 3Relative humidity, wind speed and sunshine data

Variable | Unit |Jan |Feb | Mar |Apr |May |Jun |Jul |Aug | Sep | Oct | Nov | Dec

Relative | (%) |75.2 |73.2 |77.6 |81.2|79.9 |70.2 |58.8 594 |62. |73. |77. |78.
Humidity 5 3 1 4

Wind (m/s) |16 |16 |16 |14 |13 |12 |13 |14 |17 |16 |1.7 |17
speed

Sun Shin¢ (Hrs) | 5.7 |55 |56 |(54 |54 |72 |79 |76 |6.3 |58 |55 |52

Wind km/ 140 | 140 | 138 | 123 | 110 | 102 | 112 |119 |146 | 142|146 | 146
speed day
km/day

Critical missed data in and around the project area are wind speed and relative humidity.
Project area wind speed and humidity data are derived from Butare Aero and Rubengera
Meteo stations with the assumptions as indicated in FAO, paper 56 that air masses are of the
same origin and the general relief is similar.

3.1.4 Geology and Geotechos

The project site lies within the Precambrian basement complex of the country, the sitiésand
immediate environ are underlain by folded metamorphic rocks that are identified as Talc
mica schist intercalated with lenses of graphite. Outcrops of weatheredniiak schist are
observed at few places on slopes and hill sides within the reseriteirls addition to this
main rock unifthere are lenses or dykes of Metgmbbro as observed in the right side of the
stream at the reservoir slope. The schist formation normally exhibits schistosity planes
steeply dipping (nearly vertical) in the upstrealirection and joints and discontinuities that
form isolated beds of similar orientation§he majority of theeservoirbody rests directly on

well consolidated residual fingrained soils of good shear strength and low permeability and
compressibility.

3.1.5 Soils

The project site is covered with truncated deep soils. The parent rocks are weathered
materials which are furnishing the plant roots with the limited moisture and nutrients. In the
district in general and in the project site in particuldnetterrain does not encourage the in

situ soil developmentThe two types of soils in the command area, namely Acrisols and
Cambisols, are classified as medium textured soils and they have relatively good agricultural
potential.
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The soil of Karongi3 isClay loam, which is medium in textural classes. The water holding
capacity of the sampled soils were identified and obtaineel88 mm water per one meter
depth of the soil. However, this measurement could indicate the capacity of the surface soil
to hold water in the profile, while the total depth of the soil is less than 15 cm on weathered
selective materials

With regard to Karongi 12, the soil is Clay loam and Sandy clay loam which is medium in
textural classes, and has good property to retain mosstiBoil analysis showed that this soil

can hold more than 150 mm water in one meter depth with variation between the upper
159mm/m and the lower 135 mm/m limit.

In terms of soil association, over 76 % of the total watershed is occupied by Hansols.

The soil is deep in its character and formed on deeply weathered materials usually on
colluvial. The other soil that is deep like Acrisols is Unileysols, which covers some of the
valley bottom lands. All the remaining three soil types are shadloNg. These soils cover 19%

of the area. When we consider the five different kinds of soils that contribute in different
amounts, soils of greater than 50 cm soil depth are well above 90%. Naturally, Dystric
Cambisols is found at greater depth than 50. chHowever, due to steep slope of the area and
due to the severity of soil erosion in Karongi site coupled with the soils susceptibility nature
to erosion Cambisols are found to be shallow in the project site. The nature of the
topographic feature of Karai is one of the reasons why lahdisbandry in this watershed is
crucially essential.

3.2BIOLOGICAL ENVIRONMENT

3.2.1. Flora

The natural ecosystems that covered Karongi 12 and Karongi 13, both in reservoir site and
command area, have been modified due hmman activities especially agriculture and
settlement. Those changes caused secondary formations consisting essentially of
graminaceous plants, numerous seasonal or perennial species alternating with crops.

These cultivated areas have changed from nalt@écosystems to agroecosystergsicalyptus
plantations alternating with perennial or seasonal crops were found in the command
area.®asonal crops mainlinclude bean, maizepotato and various vegetables (eggplants,
cabbage, onions, tomato) whileerennid cropsare dominated withbanana Passion fruit,
tree tomato, avocado are the most important fruits cultivated in the comahanea of both
Karongi 12 and 13No endangered plant species were observed inghaliedarea.The flora

of Karongi 12 is illusited below.
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Figure 4. Flora at Karongi 12 site

3.2.2 Fauna

In addition to domestic animals, different species of birds are found in the area. No endemic
or endangered species are recedlin the area.

3.3SOCIOECONOMIC ENVIRONMENT

3.3.1. Population

The population of Karongi District is mostly comprised of young people with 77.91% of the
population below 35 years. Those between 21 and 35 represent 19.7%andes above 65
years are 3.6%Although males are born in relatively greater numbers comgaiefemales,

the survival rate for females past the -85 agecategoriesis relatively higher than that of
males. It can be safely concluded that females live longer than males in Karongi but it is also
possible that men are more likely to migrate to othareas in search of livelihood options
that are otherwise not available in Karongi District. At any rétés worth investigating to
determine the underlying causes for the disproportionate humber of females past 8521
age category in order to infor planning and implementation of policies particularly gender
based policies as well as potential factors that influence migration patterns in Karongi and to
a larger extent in Rwanda.

33

Karongi 12&13Environmenimpact Assessment Repdviay 2013



Karongi district population density by sector
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Figure5: Karongi district population density by Sector

Based on the Figure Rubengera, Gashari and Bwishy@stors also show relatively high
population. Whereas other factors may explain the obsgorafor Gashari and Bwishyura,
rural-urban migration patterns aren all likelihood responsible for the highopulation in
Rubengera sector where the project will be implemented.

3.3.2.Economic activities

According to tle baseline environmental survey @D09 approximately60.5% of Karongi
population is reportedly engaged in agricultural activities and 33.6% arertezp to be
factory workers. Thee statistics are a drastic departure from the average agricultural
population at the national level currently estimated at 8/Bqually surprising is the reported
proportion of factory workers in the District. The levels of manufacturing activities in Karongi
are not regarded to be as high as would justify the level of employment here in recorded.
There is need to ascertain this stdt either by reference to existing District records
(secondary data) in order to verify the reliability of the survey results.

Seasonal crops mainly include bean, maize, potato and various vegetables (eggplants,
cabbage, onions, tomato) while perenniaiops are dominated with banan®&assion fruit,

tree tomato, avocado are the most important fruits cultivated in the command area of both
Karongi 12 and 13Thus,productivity and contribution to household incomes is primarily
dependent on agricultural pauctivity. With less than half the population reporting decline in
agricultural productivity (46.4%), it becomes imperative that this baseline survey adequately
informs the planning process that should set Karongi on a meaningful development
trajectory.
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The results of this survey have demonstrated that there are ongoing initiatives that are
geared to occupations that reduce pressure on land including fishing (1%), bee keeping (8%).
Other initiatives contribute to sustainable land and soil management. &laes animal
husbandry (86%) in which 95.4% practice zero grazing, soil erosion practices (94%) that
involve afforestation (40%Pther land and soil management approaches that contribute to
sustainable land management include radical terracing (3.7%)rateqt land from soll
erosion andapplication and use of organic manure as fertilizers (76.4%)

The increasing adoption of animal husbandry and zero grazing practices provides an ideal
opportunity for soil fertility enhancements while at the same time dsiying access to diets
for improvements in nutrition for the population.

It is worth noting that an annual income of over 2.7 millkwfis required to be earning $1

per day. According to the survey, 69% of the surveyed households haaenaial incane of

less than 5@M00 Rwf which is less than 100 $ per year or much less than $1 per day.
Moreover, only 1% of the population has annual income of over %2 miRwi The
implication is that an even smaller percentage (much less than 1 %) actually égoes Gay.

This is below the extreme poverty that presents Karongi with the overwhelming challenge of
delivering on MDG 1About 69% of the whole Karongi District population reported no
savings.

In the project arealandtenure security serves as a basic livelihood asset and a principal form
of natural capital through agricultural production and house hold incomes. Access to land
enables family labour to be put to productive use in farming and ensure food security and
land can even be used as collateral for bank loans werdity investments into alterrieve
income generating activities

Settlement at Karongi 12 and 13 remain scatterethmmcommand areas well acommand
areacatchment.At the time of the survey, at which point the caff date was established.
There is no house in the reservoir area that needs to be relocakalr @) people who have
land in Karongil2 reservoirand 3 people who have plot &arongi 13eservoir site wl be
compensated. Irrigatiosanatk and pipes will not cause major loss of land.

The community is aware of the proposed development advantages and welcomes the project.
However, the shortage of land could be worrisome, especially for those basingjtkéirood

on the proposed reservoiand thereservoirssites unless the mitigation measuresich as
compensation of land;rops, trees, etcare taken
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4 PROJECT DESCRIPTION
4.1 DESCRIPTION OF PROJECT ACTIVITIES AT KARONGI 12 AND 13

4.1.1 Karongi 1&13Scheme

Theproposed project for the development ¢éfarongi 1Xite is locatedin Rubengeréectors

of KarongiDistrict, Western Province The site is accessed from the Kidfarongimain
asphalt road at about 6 to 8 Km northeast of Rubengera town. The command area lies to the
left and right of the Ndab&iver downstream the water fall. The gross command area is 128
ha out of which 77 ha is the net irrigable area.
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Figure6: Gross command area design Karongil2

Concerningarongi 13, the site is located in Rubengera and Mukura Sectors of Karongi
District It is accessed from the Kig&larongimain asphalt road at about 3km towards the
northeast. The gross command area 2stth out of which 58 ha is the net irrigable area.
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Figure7: Gross command area design Karongil3

4.1.2 Overview of the Climate and Hydrology

Data fromRubengera, Nyange, Butare and Gikongoreteorological stationgeveal that
Karongi 12 andKarongi 13 sitegall in the Moist MidHighland agreclimatic zone, which
covers 41.65% of the land of Rwanda with greater potential for agriculture. The annual
rainfall of the area is around 1300mm. Rainfall maxima exceeding 200mm/month are usually
obsened in April, during the main wet season of the year which lasts from March to June. The
second wet annual periodrom Septemberthrough December shows monthly rainfall
maxima of more than 100mm. The dry season extends from June to August, with July as the
driest month. Mean annual temperature at the project site is less than tH€ 18onthly

runoff at thereservoirlocation was estimated in the project study based on rainfall data from
Nyange station.

The annual rainfall in the area is 10% higher tteamual Potential Evaptvanspiration.
However in the critical for the agricultural production summer period (38ept) rainfall is
only 28% of Potential Evagitanspiration. Lack of water in the dry seasons for the hillside
agriculture drastically affectagour of the perennial agricultural crops and productivity. Since
the study area is within the tropical climate, temperature is not a limiting factor for most
types of crops to be cultivated.

4.1.3 Topography

TheKarongi 1Zommand area is very hilly aitdis an undulating topographyith elevations
varying from 2160 m to 1780 nThe slope varies from 4% on the river bed to a maximum of
70%with a large proportion of the command area being around 40C%ly the areas with
slope over 60% have been excludeam irrigation in order to maximize the command area.
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At Karongi 13 sitethe command area has steep and undulating topography with elevations
varying from +1922 m to +1616 m. The slopes of the command area vary from 9 % to 71 %.
Only the areas with sla@pover 60 % have been excluded from irrigation in order to maximize
the command area.

4.1.4 Soils

Karongi 12 and 13ites are covered with truncated deep soils. The parent rocks are
weathered materials which are furnishing the plant roots with the limited moisture and
nutrients. In theDistrict in general and in the project site in particular, the terrain does not
encourage then situ soil development.

The two types of soils in the command area, namely Acrisols and Cambisols, are classified as
medium textured soils and they have relatively good agricultpo&tntial. The soil of Karongi

13 is Clay loam and Sandiay loam which is medium in textural classes, and has good
property to retain moisture. At Karongi 12, it change£lay loam and Sandy clay loam which

is medium in textural classes, and has good property to retain moisture.

4.1.5Land use in Karongi €$

For the sake of planning and implementation of the different Hwdbandry options with
distinct influence to the overall irrigation program, the entire watershed is partitioned and
categorized into the following Bajor categories.
1. Night storageReservoir---- land designed to be filled by water draining from theain
irrigation canal
2. Command area -- lands designed to be irrigated in dry seasons by the water to be harvested
in the reservoir during the rainy seasons.
3. Command area Catchment---- land which is ughill of the command area that could
contribute runoff and flood to the dowscatchment command area

a. CommandArea Catchment

The command area catchment is more than 224 hectares and accounts for 13% of the entire
project site.About 65% ofthe command area catchment is intensively calted on all slope
categoriestill 80% slopes. More than 43% of the catchment lays in slope category greater
than 30%. The dominant slope category of the command area catchment is in between 40
60% where thisslope category covers 63ha or 28% of the catchment. In this catchment
planted forest, mainly Ecalyptus treescovers more than 16.3% of the catchment. Similar
size of land as that of planted forests is covered by Bush and Shrubs.

In respect to soil degh, 61% of the catchment covers by deep soils while the remaining
balance is covered by shallow solls.this catchment area there exists an old large irrigation
scheme, which was constructed over 20 years ago and partly rehabilitatédebRRwanda
RuralSector Support ProjectThis irrigation scheme is largely not functioning mainly due to

the limited community awareness and knowledge in irrigation practices. Therefore the
drainage canalareunusedandONR &a f 2O0Ff FIF NYSNRA& IFssoBcaRa oA |
be drawn from this existing unused irrigation scheme to avoid similar mistakes under LWH
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project) by building capacity of beneficiaries in irrigation practices and promotinggwgtue
irrigated crops in the area

b. lIrrigation system andrrigation structure design
An irrigation system wadesigned to use the available water as more efficiently as possible by
minimizing the losses in conveyance, distribution and applicatiaronsists of the following
two sub-systems:
x The engineeringub-system comprising various structures for storage and diversion of
water and canal/pipe networks.
x  The agricultural susystem comprising the cultivated field with different types of
crops, farming system and agricultural practices.

The determination ®the command area is based on the base flow of the main stream
(Ndaba) which crosses the command area of KarongihE2estimation of the available base
flow was made by LWH after conducting measurements during a dry period. The flow was
estimated to 87.5s from which 11l/s will be used to cover water supply demand. Also for
downstream possible demands and environmental issues andthéil/swere considered as

a reasonable flow to be left in the stream, thus the final flow for irrigatid®biss.

For Karongi 13, the determination of the command area is based on the base flow of the main
stream (Ntaruko). The estimation of the available base flow was made by LWH after
conducting measurements during a dry period. The flow was estimatedlis from which

10l/s will be used taneet water supply demand

The steep slopes in the area affect significantly the available net area for irrigation. Advanced
GIS techniques were used in order to calculate the net area from the gross. The lower parts of
the initial command area were also excluded since they would require for their supply an
expensive network and tanks to dissipate the energy.

The gross areat Karongi 12vas estimated to 128ha. The net area is approximately 60% of
the gross About 34% of the aea is occupied bthe terrace risers and 6%y roads and other
infrastructures.The required flow for irrigation is 72l/s corresponding to 77ha of net area.
This flow is larger than the available one and requires the construction of a reservoir for night
storage.

Following the design approagcthe area supplied from can&1will be irrigated during the

day using40l/s of the base flow. Zone 2 supplied from cawill be also irrigated using
15I/s of the base flow while Zone 3 will be supplied from #terage reservoir with 40l/g

order to be sufficiently irrigated. The storage reservoir will be filled during the night. These
figures are calculated according to the criteria presented on the next paragraph. The required
volume of the reservoir is: V40x12x60x60/1000 =,200n.

The difference in elevations between the upper and the lower parts of the command area is
very high and in some parts exceeding 250m. The pressures in the system would bighery
and the requirel pressure class of the pipeould exced PN20, without taking into account
water hammer phenomena.

Designing an irrigation network to operate with such high pressures is not considered the
right design approach and all the necessary measures have to be taken in order to assure that
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the secondary pipes operate with pressures less than 10 bars. A very high pressure in the
network will very soon result in developing leaking problems in all the control valves, air
valves and other devices. Also water exiting the pipe at the terracesswih a high pressure

will damage easily the fieldanat and sophisticated energy dissipaters need to be proposed

in each outlet.

For this reason the area has been separated in pressures zones where each zone is supplied
from a main canal or a main pipaigned at the upper part of the command area and
secondary pipes supplying with irrigation water the area downstream. For the lower zones a
small tank at the head of each zone is proposed, to control the pressure in the network below
7atm. The main desigeriteria of this system are:

x Maximum pressure at every node of the network to be 70m

x Discharge at the terrace 5lt/sec (estimated minimum discharge in order the water to
be able to flow in the sodana)

x  Minimum diameter for the secondary pipes D90

x Maximum length of each terrace 100m

x The command area has been divided in blocks. Each block is supplied by one
secondary pipe.

x Only one terrace at a time can be irrigated in one block

x The system operates on a rotation base and not on demand

4.2 Project Components

The different components of the project, design and construction equipment description at
Karongi 12 and Karongi 13 are presented below.

4.2.1 Storage reservoir
a) Karongi 12 site

Because of the limited available waténe use of a night storage reservoir has been adopted

at Karongi 12 and Karongi .1Bhe reservoir is supplied by the canal with the use of a small
diversion structure. The reservoir is formed by excavating the soil and using the material for
the construcion of the embankments where needed. The slope of the cut to form the
reservoir is proposed to be 1:1.5. Emphasis has to be given on the permeability of the soils. If
needed a layer of clay should be placed on top of the excavated soil. To protect tineorese
from erosion a rip rap as the final layer is proposed.

The main purpose of the reservoir is to store water during the night to be used during the day
to irrigate the command area downstreaat Karongi 12Zones 3.1 and 3.2 will be supplied
from the night storage reservoir and the network downstream is proposed to be a
pressurized pipe system. The reason for that is that upstream the night reservoir spills and
overflows can be controlled with the reservoir which will also be used as a regulating one
Downstream the night reservoir a closed system is preferable in order to minimize water
lossesThe volume of the reservoir is7TDONT supplied by 4W/s for a 12 houmperiod.
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b) Karongil3site

At Karongi 13Zone 2 will be supplied from the nightorage reservoir and the network
downstream is proposed to be a pressurized pipe system. The reason for that is that
upstream the night reservoir spills and overflows can be controlled with the reservoir which
will also be used as a regulating one. Dowesin the night reservoir a closed system is
preferable in order to minimize water losses. The volume of the reservoir is 1380pplied
by 30l/s for a 12 hour period.
Two sitesper each project areaboth close to the existing candélave been identified for the
construction of the reservoir. The criteria for the examined sites were:
x Small distance between the diversion structure and the reservoir area to avoid a long
conveyance pipe or canal;
x Favorable conditions for the reservoir regiruction, i.e. soil easily excavated and
suitable for the construction of the embankments;
x Flat area or with gentle slopes

4.2.2 Main Canals

The main canals are designed as masonry canals. Stone masonry is locally available and there
is also localSELISNA Sy OS Ay YlIazyNeE O2yaiNdHzOiA2yd a
proper selection of limiting velocities for the material in which the canal system is made off, is
used in the design of the canal system.

At Karongi 12 site,here are two existingnain canals in the areane in each side of the
Ndaba stream. The intakes of the canals are located at the foot of the waterfall. The design
proposes thathe existing canals, after b& rehabilitated with masonry lining, are used to
supply with water tle command area. The layout and the longitudinal cross section of the
canals were kept the same with the existing ones and only small adjustments were made.

For Karongi 13there is an existing main canal in the area supplied by Ntaruko stream. The
designproposes that the existing canal, afteribgrehabilitated with masonry lining, is used
to supply with water the command area.

4.2.3 Drainage and Canal crossing creeks

For each site, drain systemwasdesigned upstream of the open canal discharging igam

the existing small streams and in some cases to the terrace drains. The system is proposed to
protect the canals from the sediment transferred during heavy rains. The slope of the
upstream soil canal is similar to the irrigation canal.

The water yi& of the catchmentareas has been estimated to/$&c/ha a figure normally

used by MINAGRI for the construction of drainage structures. The trapezoidal open channel
has been designed with a bottom width 0.30 m, height 0.30m and side slope 1:1. The
Manninfda / 2SFFAOASY(G dzASR A& ylranodonnopo

The maximum flow capacity of the drain canal is 0.067 m3/sec when the slope is the
minimum one 0.3%. Wherever the irrigation canal cross a ¢r@elonduit has been designed
and the conduits are constructed as masonry bexeith different width and height
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conduits the drain canals discharge.

All the main catchments and sub catchments of the catchment command area have been
designed andhe generated flow has been calculated. For the main catchmeistsharging
through a stream or a creel yield of 33 I/s/lha has been used to estimate the flow which
equals to a 1:10 return period rain.

Three types of culverts are proposed for thegation canals to cross the creeks of the area,
namely T1 to T3 with flow capacities from 1.0 m3/s to 3.0 m3/s. The main catchments and
sub catchments, the location of the culverts as well as the type of each culvert are presented
in drawing L2.

The drainage channel was sized assuming an inflow of 5 I/s/ha. This flow corresponds to a
typical flow produced by usual annual storms and is sufficient for the drainage canal to fulfill
its purpose, i.e. protect the main delivery canal from debris andnseudt runoff.

A small spillway is proposed upstream of each intake overflowing to the drains. The spillway
has a length of 1.26h and height of 10cm. Average flows in the canal can overflow safely to
the drains, on emergency situations.

Storm water dranage for the terraces will be provided every 200m between secongipes
draining also the spills of the extra water of the ditch in every terrace if there is any. These
drains will be constructed following the guidelines for terrace construction by LWH.

The command area catchment will be terraced also and will have the same waterways that
will drain downstreamto the terrace drains of the command area. A T1 type culvert will be
required to convey flows under the irrigation canals.

4.2.4 Pipes

The proposed material for the pipes is PVC (Polyvinyl chloride) for the main network and
HDPE (High Density Polyethylene) for the secondary. The Nominal Pressure of the pipes is 10
and 16 atm. Both proposed materials have excellent technical characterisits,as great
flexibility, chemical and mechanical resilience, thermo endurance and small weight. Also the
friction factor of the material is usually very low, contributing to better hydraulic behavior.
The minimum diameter for the distribution networksidN 90 PE.

PVC pipes are commonly used in Rwanda but for this hillside irrigation project HDPE pipes are
preferable for the following reasons: The main problem in the use of PVC pipes for the
construction of the secondary network is the need for more jgiahd fittings compared to

the HDPE pipes, with an increased number of thrust blocks and a possible increased
percentage of losses. The impact on the cost will also be significant. Polyethylene pipes are by
far the most suitable material for this hill igation system. For diameters up to 140mm PE
pipes are produced in coils of 100m and are very easy to be installed with fewer joints instead
of the PVC pipes. Additional to that the material is very flexible and can follow the terrain
after the constructionof the terraces without the need of carves and other special fittings.
The PE pipes are much more resistant than the PVC pipes and if needed, in difficult parts of
the network, they can be simply placed on the ground without been covered.
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4.2.5 Tanks at he head of the zones

The main goal here is to have a tank to control the water pressure. According to the design
there is a tank at the head of every zone in order to keep the pressure in the network lower
than the 7atm. The dimensions of the tanks arecaldted depending on the diameter of the
inlet pipe and the discharge. The system needs to secure that water will not overflow from
the tanks when there is no demand downstream. For that purpose a float valve is installed in
each tank.

When there is no dmand downstream of the tank the water is rising up inside the tank and
the float valve closes automatically. With this system at the end of the irrigation day the tanks
and the pipes will be filled and ready for the next irrigation day.

4.2.6 Alignment of Secondary Pipes

The inlets of the secondary pipes are on the main pipe or on the main canal of each zone. The
distance between the secondary pipes is variable and is highly dependent on the main
network alignment and the topography. Wherever possible,stagice of 200m between two
secondary pipe lines is maintained.

The diameter of the pipes is D90. In every outlet a butterfly valve is provided. A problem that
has to be addressed with this kind of valves is that they can be closed vemnthstater
hamme phenomena canot be avoided. For this reason the selected class of the secondary
pipes is PNA. In order to avoid the PN16 class pipes an alternative examined was to replace
the butterfly valve with a gate valve for which a relative larger time is ne¢oegerate it.

In terms of cost, the one with the gate valves on the terrace outlet and the PN10 class pipes is
a little higher. Further to the above, since the maximum head of every zone is approximately
70m, even with a gate valve the total pressurepisssible to exceed 10atm during the
operation. For the above reasons the use of the PN16 pipes has been adopted as a safer
solution.

4.2.7Design of the intakes
a) Karongi 12 site

a.lIntake of main canal C1

A structure is designed for the intaké the main canal CIThe rocky area of the diversion will

be cleaned and anchors are provided for the concrete structure to be founded. Two slide
gates are provided, one at the canal and one at the diversion structure. The first one will help
the operators to catrol the flow in the canal and the second to clean the diversion form the
silt.

a.2Intake of C2

The water is diverted at the top of the waterfall and falls down in the chamBewnstream

of the waterfall there is an intake to the existing canal. The philosophy of the operation
remains the same. A concreteasonry structure is designed in order the water to be
diverted before the waterfall and fall ithe intake chamberThe rocky area dhe diversion

will be cleaned and anchors are provided for the concrete structure to be founded. Two slide
gates are provided, one at the canal and one at the diversion structure.
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The first one will help the operators to control the flow in the canal loa left side and the
second to control flow to the right side but also to clean the diversion form silt. A small
masonry canal is constructed in order the water to be conveyed above the existing chamber.
Three slide gates are needed to be installed ine¢hlisting intake in order to keep the water
inside the chamber and supply the canal.

The LWH design will not impact the beauty of the waterfall because the water is taken from
the stream at the bottom of the fall. A very small weir will be constructechattop of the

falls to control how much water flows on the left side of the falls and into the diversion intake
structure at the bottom of the falls.

b) Karongi 13 site

The design proposes a steel self standing pipe founded at the left and right efidiee The
diameter of the steel pipe is 400 mm, the thickness is 6mm and the total length 18m. Also the
existing weir (main canal intake) need to be rehabilitated and new slide gates have to be
installed in order to control the water and provide the repd flow to the canal.

4.2 .8 Layout of the command area

a) Karongi 12 site

The Karongi 12 command area is divided into 6 zones, securing that the maximum pressure
will not exceed 7 bars, and each zone is separated into smaller areas (blocks) eactbgerved
secondary pipe. The partitioning of the command area into smaller units is done by
considering the topography and the length of the field channels. The length of the field
channel is proposed to be 100m wherever possible and it can be increased oasktre
depending on the topography. The layout of the command area is shown in Drawing G1 in a
scale of 1:500@nd presented in Figure 6

The main pipes and canals follow the contours and the secondary pipes have been aligned
across the contours down thells. The command area is separated from the main stream in
two parts:

x  The first part, with a surface of 56ha, is located to the right downstream the waterfall.
The existing canal is used as the main supply canal and it is proposed to be
rehabilitated andlined by masonry. The dimensions of the canal arec#h40 cm.

The command area is divided to three zones Z1.1, Z1.2 and Z1.3. Zone 1.1 is the upper
zone and it is supplied directly by the canal. For the other two zones which form the
lower parts of the eea two tanks are provided at the head of each zone in order to
dissipate the energy.

Two pipes TR2 and TPI3 have been designed to transfer the wafeom the canal to

these two tanks. This part of the command area will be irrigated using the stream flow of

the day.

x The second part, with a surface of 72ha, is located to the left downstream the
waterfall. The existing canal is again used as the main sgpplyl and it is proposed
to be rehabilitated and lined by masonry. The dimensions of the canal acen40
cm. The command area is divided in two parts Z2 and Z3 (Z3.1 and Z3.2). Zone 2 is
supplied directly by the canal and will be irrigated using threast flow of the day.
The night storage reservoir is proposed at the end of the main canal C2.
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The reservoiwill supply Zone 3 downstream using the stream flow stored during the
night. Zone 3 is divideith two zones Z3.1 and Z3.2. Zone 3.1 is the uppee and it is
supplied directlyfrom the reservoir through the main pipe. There is a tank to dissipate
the energy and a main pipe gupply Zone 3.2 which forms the lower part, supplied by
TP32 pipe.

b) Karongi 13 site

TheKarongi 13ommand area iglivided into 4 zones, securing that the maximum pressure

will not exceed 7 bars, and each zone is separated into smaller areas (blocks) each served by
secondary pipe. The partitioning of the command area into smaller units is done by
considering the topogphy and the length of the field channels. The length of the field
channel is proposed to be 100m wherever possible and it can be increased or decreased
depending on the topography. The layout of the command area is shown in Drawing G1 in a
scale of 1:500@nd presented in Figure 7 abave

The main pipes and canals follow the contours and the secondary pipes have been aligned
across the contours down the hills. The command area is separated from the all weathered
road in two main zones, Zone 1 and Zone 2.

Zone 1, with a surface of 45ha, is located to the left of thecanal. The existing canal is used as
the main supply canal and it is proposed to be rehabilitated and lined by masonry. Zone 2,
with a surface of 47ha, is located to the right of the canal. Té i3 supplied by the night
storage reservoir. The water is transferred to the reservoir during the night by canal MC1.

The reservoir will supply Zone 2 downstream using the stream flow stored during the night.
Tank 2 is located at the head of zone rder to dissipate the energy. Pipe TP2 transfer the
water from the reservoir to this tank. Zone 2 is divided in three zones Z2.1, Z2.2 and Z2.2.
Zones 2.1 and 2.2 are the upper zones and they are supplied by tank 2 through two main
pipes. There is an anwer tank, tank 2.3, to dissipate the energy and supply zone 2.3 which
forms the lower part, supplied by TRpipe.
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5. PROJECT NEED AND ANALYSIS OF ALTERNATIVES

5.1Karongi 12 &13 ProjedAlternatives

This section discusses and assesses alternatives in terms of alternative activities site,
alternative technologies, and finally No project option. The study undertook a comparative
analysis of various alternatives considered to avoid or minimize impaets would be
inevitable if technically best fit options are followed.

5.1.1 Alternative sites

Karongi 12 and 13ites were pre-seleced based on an assessment of thpwtential for
water-harvesting, irrigation and water management needs as well as incelef 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 thesgerventions. The best option
would be to expand the activities to other vulnerable areas that can profit fkamnongi
project activities.

In selecting a feasible site for this project, the following criteria were considered:
Socioepolitical Criteria
A Responsigness/interest of beneficiaries
A District leadership and ownership
A Level of social impact:
o number of beneficiaries on the site, relative to site size;
o proportion of femaé-headed Househokltherein;
o flood risk (i.e excess rainfall measure)
0 presene in a drought zonea{so to be used as a food security indicator);
o number of displaced households (using a ratio that measures displaced people
relative to the site size);
A Accessibility to markets (yeaound access road to the command area exists or is
planned)
Economic Criteria
A 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
1 Command area greater than 50 ha

Sufficient water harvesting potential

Severity of soil erosion; higher severity more meritous of investment;

In a moisture regime where irrigation makes a difference

Coincidence of excess rainfall and drought (using indicators for drought and rainfall in

the socieeconomic criteria);

1 Level of environmental impact i.e. sites that would lead to high and significant adverse
impacts were rejected

1 Ecological functions were also important criteria in selecting the water bodies. This
means that water bodies thgbrovided 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.

1
T
T
1
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The selected site was considered after subjecting it to the abowerion and thereafter it
was found to meet these requirements.

5.1.2 Technology Alternative

The commercialization objectives of LWH project require yeand production, which in

turn require storage of water. Given the invocation of land consolidatayneconomies 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 tteveame floodcontrol benefits

as the reservoir model. Furthermore, such a highly decentralized approach and large number
of schemes would limit the opportunities for environmental oversight.

5.1.3 No Project Alternative

The no Project activities optiowill entail leaving the population in the present situation. For

a country emerging from waand fighting for povertyalleviation 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 project activities and many other similar ones will
immensely contribute to achieving this ambition. The Project will reswtdirect injection of
millions of Rwanda Francs to the local economy and therefore a no project alternative will
mean foregoing such investment.

5.2 Project activities development with mitigation measures

The most preferred alternative would be implemergithe 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 desirdb as it will inject a significant amount of money into the economy
thereby promoting sustainable development and providing better livelihood which is one of

GKS 320SNYyYSyidiQa 3A2Fftad ¢KS LRGSYdGAlIf AYLI O

coming yp with an Environmental Management Plan (EMP) that will incorporate mitigation
measures.
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6.0. POTENTIAENVIRONMENTAND SOCIAMPACTS AND MITIGATION MEASURES

A number of environmental issueboth positive and negativeyere identified during the
scoping process of the stuénd analyzed each to understand their magnitudes, extent and
significancelmpacts that could occur are grouped and discussed below

6.1. PROJECT POSITIVE IMPACTS

The Land Husbandry, Water Harvesting and Hillside Irrigptigject studyidentifies many of
the positive impacts of the proposed activities. These include poverty reduction, food
security, hillside restoration, rural development, irrigation efficiencyoamothers.

6.1.1 Impacts during Planning and Construction Phase
6.1.1.1 Physical Impacts

a) Command are&ehabilitation and Management

Soil erosion has been indirectly caused by degradation of catchments thinagpropriate
farming systemand deforestation. The LWH project component on hillside development
through reforestation and terracing of the hillsides is to a great extent a sound practice for
protecting the catchmentscommand area

b) Flood Control

Theirrigation channels, cut offirains and watewaysto be constructed will control floods
downstream bychannellingand evacuatingexcess water during heavy rains. Flood control
effect of the project will free more land for farming as well as prevent destruction of food
crops for thosefarmers exploiting floodplains during dry season and command area in the
wet season.

Houses located ithe command areavill alsobe affected by the flowing water during heg
rains. Land husbandry practices and hillside irrigatidhhelp to minimize the flood related
impacts downstream that could include crop and property destruction. Flood control will also
help achieve food security, mainly for rain dependent crops.

c) Water Resources Conservation

The Land Husbandry and Hillsidegiation project will invest in the protection of hillside
through water harvesting, reforestation and terracing. This will reduce soil erosion and
protect the hydrological systems from sedimentation, flooding and contamination. This will
curb the rate oirrigation in the area and the country.

d) Improved soil conservation

The development of land husbandry technologieshe command area and command area
catchment will contribute to soil conservation aa result of reduced erosionproper
management of rnoff and soll fertility anelioration. As a result from livestock diversification,
there will be an increase in the volumes of manure used to replenish soil fertility. Continued
use of this manure will improve the soil quality and sustainably enhanceesblity thus
improving the yields.

Improved soil conservation through improved land husbandry practices in the command area
will lead to improved crop production resulting in an increase in income to farmers.
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6.1.1.2. Ecological Impacts

a) Ecosystemsehabilitation

The implementation of hillside activities will improve the vegetation of thésgraded areas
and thismayimprove the quality oexisting habitats and ecosysteni3egraded forest will be
rehabilitated and very steep (> 60 % slope) and nmaldands will be afforested.

b) Environmental Protection

The project promotes intensification of agriculture as opposed to extension. This is arguably
protecting marginal areas as more food is being produced in a smaller area. Sustainable
agricultural inensification is not only important to increased employment and income, but
also is critical to protecting the environment.

c) Birdlife Habitat

The rehabilitation of degraded forest and afforestation of steep / marginal lands will attract
birdlife in the project area. This is a beneficial impact on the biological environment of the
project area.

6.1.1.3. Socioeconomic impacts

a) Rural employment

Land husbandry implementation and reservoir and irrigation infrastructure construction are
labour intensiveactivities and for that reason, the labour needed in the project area will
create much needed employment opportunity to the rural population.

b) Capacity building of farmers

In the course of the implementation of the project, farmers will be sensitizetiteained on

land husbandry techniques and their maintenance, the use of water and production of
different crops, appropriate application of fertilizer, IPM, etc., thus imparting skills to them
for improved production as well as to access markets, whiey thill utilize even after the
LINE2SO0iQa SEAGOD

6.1.2 Impacts during the Operation Phase

a) Increased exploitable area and agricultural productivity

A good portion of Karongi 12 and Karongi 13 has low agricultural productivity. The
implementation of lanchusbandry technologies in the command will increase the exploitable
land area and improve soil fertility. In additiomlue to the installation of irrigation
infrastructure,water supply in the hillside irrigation scheme will be sufficient and reliable to
enable a triple crop growing season per yeHneincrease in exploitable area, improved soll
fertility, reduced flooding as well as hillside irrigation will lead to incrdgs®ductivity. This

will also improve on rural livelihoods.

b) Increased farm incomes from crop output:

An increase in farm incomes as a result of increased marketed crop ostpaticipated This
would additionally be due to better and reliable matkasccess of higivalue 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 whittey will use to expand existing enterprises.
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They also indicated that the proceeds could enable thtenpurchase more pieces of land
elsewhere where they could grow food crops that do not require irrigation, in order to utilize
the irrigable land for cmmercial farming only.

c) Livestock Development

Major constraints hampering the development of the livestock sector incloddequacy of
animal feed both in quality and quantity, which arises due to poor and narrow pastures and
water shortage among otheissues (MINAGRI, 2008). The implementation of the project
interventions will indirectly lead to the development of the livestock sub sector as a result of
increased quality fodder production which will be harvested from fodder trees and perennial
forage egumes intended for the water catchment protection through the project
interventions, thus improving the low productivity of livestock on these farms. This will
O2YLJX SYSy G (KS 32 @3S Nyowsneiatili thus ympraving thelw@ire 2 y 2
of the farmers within the project site, through provision of required nutrients at household
level and income that may be used to purchase essential goods and services.

Avalilability of fodder for livestock will be an incentive for farmers to diversify and expan
their livestock enterprises and enhance adoption rates of improved breeds which are early
maturing and highyielder. Livestock development is envisaged to have a potential to
contribute to poverty reduction through increased farm incomes. Livestock dprednt
projects often act as catalysts that enable farm households to join the market economy and
thus to achieve a decent standard of living (ILRI, 2007). In addition to contributing to
household level welfare, the increased milk production will have sitpe effect on the
national dairy sector.

d) Food Security

Bean, Irish potato, maize, wheat, vegetables (onion, cabbage, tomato, etc.) and fruit species
are crops targeted by the project in the area and crop productivity is set to increase
significantly. Most of targeted crops are among the staple food in Karongi. As staple food and
other food crop are increasing in the area, the project will contribute to food security at local
and national level. This would imply that if the productiorningproved, there will be more

food thus resulting in a decrease in prices hence making it affordable to all the members
within the community to have access to food.

e) Poverty Alleviation

The Rwandan Poverty Reduction Strategy Pa@@RSP, Rwand&®002) identifies five
potentially competitive crops that will be targeted for expansion in addition to the traditional
cash crops of coffee and te@ihese are rice, maizejsh potato, cassava, banana and bean
The LWH project is in line with the objecte of tackling poverty through promotion of
agriculture.

At the local level, the irrigation infrastructure project will promote increased agricultural
productivity, diversification of agricultural crops and commercialization of agriculture from
subsistere. 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.

5C

Karongi 12&13Environmentmpact Assessment Repdviay 2013



f) Raisng Rural Income

According to the soctkeconomic feasibility studpy GK (2010), abold1% of the sample
households indicated that the implementation of the project will introduce new €rop
husbandry practices that have not been used in the area previously, or even lead to
expansion of existing crop enterpriseshis will improve crop productionand generate
income to beneficiaries within the entire command area, water catchment and command
area catchment.

g) Employment generation and poverty alleviation

The implementatiorof the project will result in the creation of more than 3,500 direct new
employment opportunities for surrounding local communities and Rwanda in general. This
will include opportunities for employment oreservoir site as well as various aspects of
infragructure management and maintenance.

h) Improved nutrition

Increase in food production thus making it possible for community members to acquire
available food is bound to improve nutrition. This would imply that if the production is
improved, there will e more food thus resulting in a decrease in prices hence making it
affordable to all the members within the community to have access to food.

i) Increased public revenues

Operation of the project will provide increased revenue in terms of rates payalfartongi
Districts. 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 resadgerd suppliers. The
businesses operating on the site will also make substantial contributions in the form of
corporate income tax. There will also be increased revenue to utility providers such as Energy,
Water and Sanitation Authority (EWSA).

) Market creation

The project will create market for farm inputs including seeds, compost and pesticides. The
production of bean, maize and different kinds of fruits (mango, avocado, citrus, etc.) will
provide many rural communities with a cash commodity for locatkets.

k) 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 ofts productivity, then it would appreciate in value.

I) Provision of fuel wood
Trees and shrubs will be integrated during the implementation of land husbandry works.
Firewood willo S LINP RdzOSR Ul@mantd GA&aTFTe& FIF NV¥SNAEQ

6.2. PROJECT ADVERSE IMPACTS

6.2.1.Impact during theDesign and Planning Phase

The design phase of this sub project involved identification of a suitable site for the
infrastructure and undertaking of a detailed feasibility study.
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There are no adverse impacts expected during ttisge, however, best practice was
incorporated at this stage to ensure that the design takes into account the environmental
issues to consider

6.2.2. Impacts during Construction Phase
6.2.2.1. Physicalmpacts

a) Soil erosion

During the construction of iproved bench terraces or soil bunds within the command area,
unprotected embankments or waterways will be exposed to agents of erosion, mostly water.
This impact will occur during project construction and operational phase. The magnitude of
this impact wil include loss of soil and siltation of water bodies downstream. This impact will
be long term and will manifest after a long period. This impact will correspond with a decline
in agricultural productivity that will lead to cultivating marginal areas tha¢ prone to
environmental degradation.

During the construction of theeservoir and other irrigation infrastructure (which will
involve clearing of vegetation, excavation works gtexcavation earth from the reservoir in
addition to canals andrainages will create a pile up of soil. These activities may result in the
increased erosion in areas where vegetation has been stripped and stocKpigecould lead

to increasedsedimentsdeposited into the valleys and the rivedewnstream.

Impact Sgnificance

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 lbzad 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. Panting vegetation orthe cleared sites immediately after construction of terraces and soil
0dzy R&Q SYol y1 YS yduthoff drafh®l gultiési SNB I & &

2. Only clear areas earmarked for construction.

3. Create contour drains during constructiddowever, éorts should be made toontain

earth movement activities to dry seasons so aavoid sheet and rill erosiohis measure

may delay the project implementation program, therefore the protection and use of the stock
pile is the alternative choice to premut this impact.

b) Loss of sail fertility

During bench terraces constructiosqil layers are disturbed and this lead to modification in
physical, chemical and biological properties of the soil, thus reducing soil fertility.

Impact Significance

This impact is going to be low in significance in terms of magnitude because the project in
itself is aimed atrestoring soil fertility through lime and compost application as well as
control of erosion.
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Mitigation Measure(s)
Soilfertility deterioration occurring during the constructioaf bench terraces and soil bunds
can be avoided through:
9 Application of lime after construction to reduce soil acidity
1 Application of good quality organic materials including compost, green mamurieh, etc. to
improve soil properties.

¢) Borrow Pit Impacts

Borrow pit are generally associated with swag of the general environment and landscape
owing to the excavation related works. If not backfilled immediately and replanted, the
borrow pits endup 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. Borrawepits
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 durationf the impact will be short term and only experienced during the
construction phase. It is possible to reverse the impacts through rehabilitation

Mitigation Measure(s)
The borrow pits are immediately backfilled after excavation related works and replavited
vegetation.

6.2.2.2 Biological Impacts

a) Destruction of hillside biodiversity

Some crops and trees established in the project area will have to be destroyed. This is
because they are either in areas where reservoir and channels will be constructactas
where land husbandry technologies are to be implemented. 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.

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. The scope will be localized and
felt in the reservoir area. The impact wilsalbe 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. It will
be shorter for areas provided for land husbandry works as after land husbandry works PAPs
will use these lansl

Mitigation Measure(9
This impact is unavoidable and will be mitigated through compensation measures which will
include compensation of land, crops and trees on reservoir sites for crop and cash for work on
land husbandry area.
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6.2.2.3 Socieeconomic impact

a) Population Migration

The construction of water reservoir and irrigation infrastructures and the execution of land
husbandry techniques as well as installation of other activities planned for Karongi 12&13 will
attract many people in seah 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 and in
environmental sector in terms of degradatiorhi¥ impact will put pressure on social facilities
including heath care, water, energy, sanitation and land. This indirect impact could also lead
to degradation of marginal areas including hillsides, wetlands and forested areas as sources of
fuel wood. Wate resources will also be degraded through contamination with faecal matter
as the sewer system is lacking in the area.

Impact Significance

This impact is going to be low in significance in terms of magnitude as the time spent on
project sites is reducedlhe scope will be localized and felt in the reservoir area commend
area. The duration will be short that is during construction of irrigation infrastructure and
land husbandry works.

Mitigation Measure(9

This impact is unavoidable and will be mitigatdmlough provision of social infrastructure
including water and sewer. During construction phase of the project, the contractors should
have employment policy which gives preference to the local people. By employing the locals,
this would discourage popul@n influx to the area.

6.2.3. Impacts during Operation Phase

The operation phase entails the actual irrigation of the hillsides after the water has been
harvested. It also includes the valorisation of areas treated with land husbandry technologies.
The wtential adverse impacts in this phase include:

6.2.3.1 Physical environment

a) Reduced Water Flow/Downstream Flooding

Reservoir construction for irrigation involves deviation of the flow of water to the irrigation
channels. Due to this, the downstream water users might experience temporary shortfall
(until the reservoirs fill) in the amount of water available thereforerdpting 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 beminimum in terms of magnitude, severity and $eaThe diversion oh
portion of Ndaba and Ntarukstream waterto fill up the reservoimwill reducethe river flow
downstream This impact is short term and only expected to occur during the reservoir fill up
over the night
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Mitigation Measure(s)

x Regulate water abstraction for irrigation and other uses. The reservoir should only be
filled during the night to enable other users downstream to continue to receive water
all time and in adequate quantity.

x To achieve this measure, a stream that feedsthe reservoir should only use
guantities of water that will not compromise the flow of water downstream.

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 amounts of wasdrstracted from the streams thus
allowing for management of water flow downstream.

b) Water wastage

The retention of water in the reservoir would lead to increds®aporation leading to surface
water loss, ground seepage and spills. However due to rnitchte of the area, no much loss

of water through evaporation is anticipated. The only anticipated water loss will be through
leaks and ground seepage.

Impact Significance

The water loss will be through percolation, spills and leaks, evaporation antbagfactors.

As the temperature in the project sites are mild, loss of water through evaporation is not
going to be of significant impact.

Mitigation

For losses through ground seepage, the transfer canals should be lined. This will prevent
ground seepag 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.

¢) Changes in Hydrology

The construction of drainage network in the command area widicafthe hydrological flow

of the revering system eating an environmental flowthus 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 the capacity.

Mitigation

To reduce the impact of the subprojects 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 abstract more than 20 %, the retutomf from the farms should compensate for
this flow. In case therés 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 dowstream.

d) Surface Water Resource Pollution

The use of fertilizers and pesticides in the command area is going to be a potential source of
introducing nutrients into the water resource of the Ntaruko and Ndaba streams and Lac Kivu.

These chemicals, if applied in large amounts and at inappropriate time, will pollute water
resources in the stream andac Kivu and have cumulative effects in the basin and
groundwater. Pesticides applied will ké@cumulate in the soaked soils of the coammd area,
upset the natural ecological balance and biodiversity of the wetlands downstream.
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Impact Significance

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 throughthe drainage system and beyond hence
cumulative and 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 fertilizerger hectare (less than 4 kg/hal/year) (MINAGRI, 2007) and
pesticides (0.1 kg/halyear), the impact of fertilizer and pesticide is not going to be severe.

Mitigation Measure(s)

The LWH project has prepared a Pest Management Plan for the entire project witlich

provide guidance on the judicious use of chemicals in the cultivation and production of crops.
Farmers will also be trained in techniques of agrochemical applications (handling, labelling
and application of agr@éhemicals under field conditions).Thaining should be incorporated

AY I FIENXYSND&a FASER &a0K22f OdzNNRA Odzf dzyd 9 E
awareness program on the amounts and conditions for applying fertilizers and pesticides to
prevent water pollution.

Putting in place teaniques 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. should be encouraged.

e) 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 crop cultivation that dissolves in the soil water will move with théew Crops with

high water and N requirements (rice and vegetables) will increase the potential risk of nitrate
pollution to groundwater. Because they do not evaporate, nitrates/nitrites are likely to
remain in water until consumed by plants or other angams.

This impact will be felt more in areas with liglitured soils and intensive production of
shallowrooted crops that will contribute to considerable nitrate losses by leaching.

Mitigation

Mitigating ground water contamination will require siam measures as used in preventing
surface water pollution. Preventive measures will include practicing IPM and rational
application of fertilizer only as a last results while use of organic manure.

f) Canal Siltation

Canal siltation is an adverse impaleat clogs the canals leading to less flow of water into the
command area and farming fields and this can reduce the crop yields. Increased soil erosion
and siltation is generally impacting the hydrology of the command area and streams
negatively. Furtherm, clogged canals could soon become possible breeding site for
mosquitoes if not maintained and unclogged.

Mitigation Measure(s)

(1) Establishment of silt trap zones

Silt trap zones have been included in the general design of the project and the cahaks w
flushed as frequent as possible to minimize this impact.

56

Karongi 12&13Environmentmpact Assessment Repdviay 2013



(2) Training on maintenance of the water canals

The project team should provide training for the local farmers on how to operate and
maintain the water intake points, reservoir and canaletsure that there is no blockage or
flooding.

6.2.3.2 Biological environment

a) Water Weeds

There is a potential of water weeds infesting the reservoirs especially with increased use of
fertilizers in commend area. Improper application and increaapglication of fertilizers in
these areas will lead to leaching of the nutrients into the reservoir providing a good
environment for weeds to grow in the reservoirBhe existence of vegetation in reservoirs
also contributes to the emissions of methane, patential Greenhouse Gas, and it is
preferable that weeds and vegetation be cleared prior to filling of reservoir.

Mitigation

Water weeds survive in water bodies due to supply of nutrients. To prevent infestation of
weeds in the reservoir, nutrients shauhot be allowed to enter the reservoir. This should be
achieved through practicing protection of the catchments and rational application of fertilizer
in farms.

6.2.3.3 Social environment

a) Increased Spread of Water Borne Diseases

Households feared thatere 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
g2dzf R 06S | a0O22f oONBSI S¢ LINBOGIAtAYy3a a | N
respiraory related problems due to continuous exposure of residents. They also cited
stomachrelated disorders specifically infestation by worms, as a result of young household
members using the irrigation water for domestic purposes (drinking and cooking) adten
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 sevesspecially 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)

TheLWH should develop a program in collaboration with the Ministry of Health (MINISANTE)
and the local communities which undertakesannual survey of health records in Health
Care Facilities (HCFs) to ascertain the spread of maladiather water borne deases
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This data should then be used to developiseaseprevention programme within LWH that
could include use of Insecticide Treated N&is malaria control Indoor Residual Spraying
among others.

The project should also develop water points arcollaboration with EWSA, supply water to
PAPs for domestic uses. Awareness meetings on hygiene of potable water will be encouraged.

b) Drowning of livestock and people

During the public consultation process respondents expressed fears in drowningnitscaf
people (particularly children) and livestock that they foresee with the implementation of the
project. However, the project design includes a-sdp and live fencing which will take care
of these fears effectively.

Impact Significance
The impacis not significantn 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.

Mitigation Measure(s)

The LWH should before the construction undertake education and awareness of the local
communities and making them aware of the hazards related to unrestricted entry into the
dam reservoir.

LWH should establish a live fence in the reservoir silt trapctewarning signs and control
access to theeservoirbut much more efforts should be put on teaching local people proper
safety behavior and swimming.

LWH should also construct water drinking points for the local communities as a strategy and a
way for reducing increased access to the reservoir to get water which causes incidents.

¢) Emergence of Pests and Crop Diseases

The increased acreage of irrigated hillside land will create a more humid environment that
may result in an increase of agriculturalspe and plant diseases. 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 Huseeof wastewvater and drainage
water.

Increase psts and plant diseases will affect farm harvest and lead to food insecurity and
malnutrition in areas of Southern part of the country. Increased pests and crop diseases will
trigger increased use of pesticides leading to water contamination.

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. Malzaorvarieties

used in this project should be selected from the ones already introduced in Rwanda in order

to avoid new diseases and pests.
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Table4: Summary of impact analysis

6.3 SUMMARY OF IMPACT ANALYSIS AT KARONGI 12 AND 13

Envirommental Impact type Mitigation
Impact
Positive Negative
1. Construction| Significant| Not Significant| Not Short| Long| Irreversible| Cumulative| Required| Not Observationg
water reservoirs significant significant| term | term required
Loss of vegetation X X X
Water table X X
modification
Natural habitat X X X
Water quality X X X
Land inundation X X X
Modification of X X X
flows for
downstream users
Sediment transport X X
regime
Valley dams X X X
invaded by plants
2.Hillsiddrrigation | Significant| Not Significant| Not Short| Long| Irreversible| Cumulative| Required| Not Observations
significant significant| term | term required
Increase in  soi X X X X
erosion,
Increased X X X X
salinization




Increased leaching

Water quality
degradation in
ponds and
reservoirs,

Deoxygenation o
receiving water,

Clogging of canal
from weeds,

Sedimentation,

Degradation of

water systems,

Depletion of
aquifersfrom over
exploitation,

Disturbances tq

flow regimes,

Waste/inefficient
water use,

Competing  water
uses

3.Land Husbandry
including
Plantation of
Horticulture Fruits

Significant

Not
significant

Significant

Not
significant

Short
term

Long
term

Irreversible

Cumulative

Required

Not
required

Observationg

Loss of soil fromn
agricultural land

Biodiversity Loss

Reduction of soi

fertility
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Siltation

Forest ecosystem
quality losses

Unsafe or
unauthorized
agrochemical use i
seedling nurseries

Unintended land
use changes o
shifting of use
pressures to othe

areas
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7.ENVIRONMENTAL MANAGEMENAN FOR KARONGI 12 &13

An Environmental Management Plais an action Plan or Management Strategy for the
implementation of mitigation measures identified in an ETAis EMP should be implemented by
several institutions, which are directly or indirecihyolved in this subproject.

Karongi2&13 subproject EMRs an update of EMPs developed for Karongi 12 aadoKgi 13
following some changes done in subproject design notably wki@ras were replaced by small
water reservoirs.

The objectives of thiEnvironmental Management Plan (EMP) are:

1. To bring the project into compliance with applicable national environmental and social legal
NEIljdzZANBYSyiia FyR GKS 22NIR .ly1Qa Sy@ANRBYyYSyi
2. To outline the mitigating/enhancing, mioring, consultative and institutional measures
required to prevent, minimize, mitigate or compensate for adverse environmental and social
impacts and/or to enhance the subproject beneficial impacts;

3. To address capacity building requirements to stiefl@Sy G KS . 2NNRBgSNRa S
social capacities if necessary.

The Environmental Managemeribr Karongi 12&13 is broadlglivided into an Environmental
Management Plan (EMP) and an Environmental Monitoring Plan. The Environmental Management
Plan deails mitigation and management measures to be undertaken during the construction and
operational phases of the project in Tables 9 and 10 respectively. The Environmental Monitoring
Plan details monitoring activitee and measures to be undertakesuring corstruction and
operation



7.1. ENVIRONMENTAL MANAGEMENT PLAN
The environmental management plan for Karongah? 13 subprojectsare presented in the following tables

Table5: Environmental Management Plan for the Construction phase

Activity Adverse Impacts | Mitigation Measures Implementation Responsibility | Budget (US$)
Schedule
1.Land Soll erosion| Planting vegetation on the cleared sit{ During Contractor and| / 2 y & NI O
husbandry works | Siltation of| immediately after construction of terracesnd | construction LWH budget
downstream a2zAt o0dzyRaAQ SYolylYS
valleys off drains and gullies;
Only clear areas earmarked for construction. LWH/land none
Planning phase | husbandry
team
Destruction of| This impact is unavoidable and will be mitigat During land LWH/land Land
hillsidebiodiversity | through minimizing affected area and plantii husbandry works | husbandry husbandry
trees and grasses for terraces protection team budget
Temporary Loss d People will be compensated with cash for wo| During land LWH social Land
income thus the priority will be given to PAPs husbandry works | safeguards husbandry
team budget
Infestation of | Stabilizeembankmentsby planting vegetatior] During and after | Contractor& |/ 2 Y (i NI G
embankments by (high value grasses and tree/ shrubs) land husbandry | land budget
weeds works husbandry
team
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Loss of soil fertility | Application of lime and organic materig After land LWH/land Land
(compost, green manure, mulch, etc) |husbandry works | husbandry husbandry
improve soiffertility team budget
Population To givepreference to the local people, proviq During LWH/land Land
Migration social infrastructures construction husbandry husbandry
team budget
' LWHY/Social
Loss of land of This is unavoidable impact and will be mitigat During IS'Z}/S f:gzl safeguards
reservoir sites through compensation of land on reservoir sit{ construction teamg budget
Construction of 1 Create contour drains duringnstruction [ 2y iGN
night storage 1 Efforts should be made to contain ear During budget
reservoirs and | Soil erosion movement activities to dry seasons s0 as { ., nstruction Contractor
irrigation avoid sheet and rill erosion
infrastructures = = : BV NI
frow pits create Refilingand levelling the brrow pits to prevent . y u
mosquito breeding e - | After laterite budget
stagnant water and stabilizing them with : Contractor
grounds and are a : extraction
. vegetation
safety risk
64

Karongi 12&13Environmentmpact Assessment Repdviay 2013




Sediment transport| Live hedge barriers will be constructed acrosg Construction LWH irrigation | Irrigation
regime:Sediments | the river canal to restrain sediment transport. | phase team budget
will be trapped in | Communities will be encouraged to vegetate
the reservoirs the environmental green strip around the
reservoir. For valley tanks,l@t structures were
designed to block sediments from entering the
tank.
Table6: Environmental Management Plan for the Operation Phase
Activity Adverse Impacts Mitigation Measures Implementation Responsibility | Budget (US$)
Schedule
Night storage Reduced water flow { Controlwater abstraction rates to half | Design and Irrigation LWHY/irrigation
Reservoir fillingnd | downstream during the river flow to replicate natural operation phases | Engineey LWH | budget
river deviation the time that the flooding regimelnstall master meter EO,
reservoirfills up Proper design and operation of dam cooperative,
spillways and gates (timing and volumg WUA
of discharges).
Transfer canals should belined, | Design and Contractor, LWH budget
especially in areas with loose and sar] operation phases | Irrigation
soils. Engineey
Water wastage Irrigation farmers should adopt wate cooperative,
saving irrigation approach WUA
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The reservoir andrrigation design shoul¢ During design and | LWH lIrrigation | LWH budjet
not divert more that 20 % of the watg operation phase team
Changes irl flowing in the river. In case the desi
Hydrology abstract morethan 20 %, the return flow
from the farms should compensate for th
flow.
Drowning ofl LWH should establish a live fence in { During construction | LWH irrigation | LWH budget
livestock and people reservoir silt trap, erect warning signs a| phase team
control access to theeservoir but much EO
more efforts should be put on teaching log
people proper safety behavior an
swimming.
Silt trap zones have been included in t D#:;g construction hﬁi‘;’;:g? LWH budget
Canal Siltation g(_aneral design of the project and the can P and irrigaﬁon
will be flushed as frequent as possible
minimize this impact. team
To prevent infestation of weeds in th During construction | LWHLand LWH budget
reservoir, nutrients should not be allowed | and operation phase husbandry
Water Weeds enter the reservoir. This should be achiev and irrigation
through practicing protection of th¢ team
catchments and rational application of
fertilizer in farms.
Water table| Water levels will remain within the confing LWHLand LWH budget | LWHLand
modification of the clay horizons/layers of the vallg husbandry and husbandry

restraining seepage, hence  minin

modification of groundwater table.

irrigation team

and irrigation
team
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Soil Erosion and _ _ During construction | Land Included in the
siltation of the Water catchment protection and creation ¢ Husbandry contract
feSENVoIr a silttrap zone around the dam Contractor document
Hillside irrigation Soil erosion {1 Construction of terraces, soil bundsd | Construction and | Contractor, Budget for
their stabilizationwith trees/grasses operation phase farmers land
1 CQreation of a buffer zone alonifpe husbandry
canals works &
T Appropriate installation and use of irrigation
irrigation infrastructures (pipes) infrastructures
Reduced Water Floy 1 Regulate water abstraction through During construction LWH & None
practices and design of the intake and operation Cooperative/
structures Should be done WUA
q before project LWH & RNRA
commissioning
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Water wastage Adopt water saving irrigation approach During operation LWH Part of
phase Engineers, | capacity
Cooperative, | building
budget for
cooperative
Water abstraction fees During operation Cooperative/ | None
phase water users
association
Change in hydrology Control water abstraction through Duringirrigation LWH & None
management practices Cooperative
members
Soil salinization or | Control irrigation water qualityhrough During irrigation LWH & 10,000
acidification seasonal chemical analysis for pH or Sodi Cooperative
content members
Water borne 1 Prevent omemove aquatic vegetation
diseases from canals and reservoir
1 Regularly fluctua water levels
9 Periodic rapid drying of irrigation canal
1 Preventcontamination of water bodies ) WUA, _
with faeces: Operation phase E\;)Volj)era(;l\l/es,l None
o and loca
1 Supply safe and clean drinking water authorities
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Control measures including:

(i) Providing for biological vector control (e
Suitable fish species) in reservair;

(i) Preventative measures (provision and
promotion of insecticide treated mosquito
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nets) LWH EO and | None
(ii) curative measures (provision for Operation phase Ministry of
medications at the health center/ Hospital) Health
Population Control settlement in fragile areas Construction & LWH Engineer{ None
migration (marshlands & steep hills) operational phase | and Local
Provision okocial infrastructure including authorities
water, sewer
Loss of livelihoods | Compensate for properties, land and cropg Planning stages LWH Social Dependant on
loss Safeguards the outcome
and Local of RAP
Integrate the people into the project authorities
beneficiaries
Emergence of pests| IPM approaches are proposed Operation phase LWH & Capacity
and crop diseases MINAGRI building
budget for
cooperative
6S




Application of
agrochemicals

(compost,fertilizer

Water Pollution

Adoption Integrated Pest Management
(IPM) approach.
A training program on application of

Design and planning
stages

LWH
Agronomist &
RAB

LWH budget

and pesticides) agro-chemicals under field conditions LWHbudget
Create buffer zones/ silt trap zone Design and planning LWH
around thereservoirand command areg St29€s Agronomist &
downstream i _ RAB LH P N
Identification and protection of During construction | LWHLand [ 2y uNJ (
domestic sources of water phase Husb_an_dry budget
Specialist LWH Budge
LWH EO,
Engineers
Displacement of Promote importance of diversifying cro| Planning and LWH LWH budget
staple food crops in production and good farming practices| operation phases | Agronomist,
favour of high like rotational cropping RAB, Local
economic crop Promote diversification of staplgiet so authorities
value that farmers do not rely on traditional
crops as their most important crop eve
when it has little economic returns
Use of child labour | Ranforcecompulsory free twelve years During construction | Local authority| None
education policy and operational
phases
7C
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Failure of thenight Excessive Lowering the water to a safe level, During operation | Reservoir Cost can only
storageReservoir seepage determining the source of seepage and do phases operator, be
repairing Supervising LWH determined at
Engineer, the time of
Reservoir
failure
Failure of Implement temporary measures to protect the During operation | Reservoir Cost can only
Appurtenant damaged structure like closing an outlet or phases operator be
Structures such | providing temporary protection for a damaged Supervising LWH determined at
asoutlets or spillway Engineer the time of
Spillways MINAGRI reservoir
failure
Cracks in the Lowering water level through the low level During operation | Reservoir Cost can only
reservoir outlet until a safe elevation is reached phases operator be
Doing repairing after determining the source G Supervising LWH determined at
cracks Engineer the time of
reservoir
failure
71
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7.2. ENVIRONMENTAL MONITORING PLAN

The environmental Management plan for KK23 is presented in tables below

7.2.1 Environmental Monitoring Plan for the Construction Phase

Tabler. Environmental Monitoring Planfor the Construction Phase

Activity Adverse Impacts Proposed Mitigation measures | Responsibility Implementa | Frequency | Budget
tion schedule ($US)
Compliance Potential absence of | Routineinspections of the site, | LWH EO During At least
compliance to the routine environmental records REMA construction | oncea None
EMP and REMA (water, sanitation and waste District month
licenses and management), Construction MINAGRI
regulations materials, audits and incident
Reports as and when required
(e.g. for pollution, accidents, etc.
Erosion control | Soil erosion Embankments, Cwiff-drains and | LWHLand During Daily None
waterways in command area will| Husbandry construction
be inspected routinely for Specialist
suitability and erosion problems.
72
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Activity Adverse Impacts Proposed Mitigation measures | Responsibility Implementa | Frequency | Budget
tion schedule ($ US)
Reservoir Fugitive dust Wetting the surface during Contractor During As required | Part of the
design and generated during Gonstruction construction 02y i NI Q
construction excavation works budget
could cause
respiratory diseases
Soil erosion Createcontour drains during Contractor Construction
Construction phase
Efforts should be made to
contain earth movement
Monitoring site | Exhaust pollution Maintenance records will be kept LWH Engineers| During Ongoing None
activities for all construction vehicles and construction
plant equipment engines.
Constructionof | Contamination of Records will be kept on site of | LWH Engineers| During Daily None
reservoir, surface and ground | inspection and approval of fuel | &EO construction
canals water and oil storage and dispensing
facilities.
Routine inspections will be made
of such facilities for leaks and
discharges to ground.
73
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Activity Adverse Impacts Proposed Mitigation measures | Responsibility Implementa | Frequency | Budget
tion schedule ($ US)
Regular inspections will be carrie LWH EO During At any time | None
out for works to audit safety of construction
the site including actual
constructionoperations,
workshops and storage facilities,
documents required to certify
conformity of equipment, tools
and materials used by the
Contractor.
Occupational | Potential accidents | An inventory shall be kept of all | LWH EO and | At any time Ongoing None
Health and explosives brought to site and | Engineers, during
Safety used on site Contractor construction
Sanitary Risks to Health and | Sanitation, waste management | LWH EO Every 2 Ongoing None
Safety on the and pollution control protocols months
construction site will be monitored
Compliance Risks to Health and | Documents to certify conformity | Contractor During the - None
Safety on the of tools, equipment and materials construction
construction site used by tle Contractor shall be phase
kept on site and be available for
inspection.
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Activity Adverse Impacts Proposed Mitigation measures | Responsibility Implementa | Frequency | Budget
tion schedule
($US)
Reservoir Loss of livelihood Prepare a maintenance schedule LWH During As required | Cost can only
maintenance | downstream for 6 month period (routine Supervising operation be determined
maintenance & repair) Engineer phase at the time of

Unnecessary repair
work

Regular removal of floating debri

in the reservoir

Reservoir
maintenance

Karongi 12&13Environmentmpact Assessment Repdviay 2013

75




7.2.2. Environmental MonitoringPlan for the Operational Phase

The monitoring plan defines and identifies monitoring activities will take place, when
and by whom and identifies the indicators and data collection methods and identifies
training and capacity building needs of the instituts and persons to implement the
plan.

As indicated on the monitoring schedule below, monitoring will be done by numerous
institutions and persons but coordinated by M&E division of LWH secretariat in Kigali
and the focal person will be the Environmeh@ifficer who should be employed by LWH
immediately before the commencement of the project.

To ensure effective and reliable data collection, the key persons from the institutions to
be involved in the monitoring will be trained on the indicators to be nitmred,
sampling methods, and data collection techniques to be used. The LWH M&E
Departmentwill organize a 2 day training program in one of the project sites and train
the participants. The key resource persons for this training will be the Environmental
Officer and the M&HEHead Patrticipants for this training will be from the institutions
involved in implementation of the monitoring plan which are LWH M3dpartment,
Environmental  Office Agronomist, and irrigation engingeg, REMA,
Cooperative/association members from each subproject site, MINAGRI, Ministry of
Health diseases surveillance division or public health. LWH can commission a consultant
to develop modules for M&E if need be.

The LWH M&BDepartmentwill be the monitoring data depository and bank and will
coordinate the collection of these data as described in the schedule DEpartment
will need to install a monitoring and tracking system.

Technical data that might not be collected by the coopgemembers /beneficiaries,
LWH provincial M&E officers will be in charge of this.

LWH Project secretariat will need to facilitate the Environmental Officer to purchase
sample collection equipmerespecially for water sample collection.

The national retrological survey will be responsible for monitoring the river flows. A

portable hydro flow meter (river flow measuring gadget) will be ideal for a project of
this nature that has many sites to be monitored.

As the LWH has M&E component with budget, tlost of implementing this plan will be
minimal as the plan will be integrated into the project component.

Food and Agriculture Organization seasonal crop assessments capacity can be used in
monitoring food security indicators in all the subproject sites.
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It should be noted that, LWH is a project of MINAGRI and as such it will come to an end
after the already determined cycle, while the project operations will continue even after
the end of the project. At the end of the project, the responsibility of mmnmg the
project impacts will rest with the respective agencies and REMA and the respective
cooperative members.

Water Quality Monitoring

During the operation period, monitoring is proposed for water quality especially to
determine the level and concémation of pesticides and fertilizer content in the
command area.

The consultant proposes the identification of different points of the command area in
order to monitor the quality of water. Periodic taking of water samples should be
undertaken preferaly twice a year during the cultivation season to determine water
guality. Water sampling points should be at the beginning of the command area, middle
and at the mouth of the marshland. These samples should be taken by the LWH Site
agronomist to the LWH revironmental officer who should then take them in an
accredited laboratory for testing. The results should be used to design appropriate
water quality mitigation programs. The same will apply to analysis of water quantities in
relation to the abstractionmpacts. Different stations will need to be identified and flow
guantities recorded during different times of the year preferably during the wet and dry
season respectively. The results should be used to deduce the impacts of the abstraction
of water on thehydrology of the marshlands and the wider catchment basin.

Monitoring Diseases Spread

In order to monitor the possible impacts of the marshland development to malaria and
bilharzias spread in the area, the LWH sociologist together with the provinciaktaffH

need to undertake periodic surveys of the health records around the marshland to
ascertain prevalence of disease spread. The surveys should be done 2 times in a year.
Even though it cannot be proven that the LWH project could be directly contmigpadi

the spread of these diseases, the results can be used to assist LWH increase its
interventions on malaria and bilharzias prevalence.
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TableB. Monitoring plan for the operation phase

Frequency of

Cost Estimate (USD

Impact Parameter Indicator Method Measurement Responsibility
PhysicaEnvironment
Water pollution | Quality Nutrient Load Biannually during wet Once every dry| LWH 30,000
(Nitrates, and dry season ( and rainy seasor
phosphates, samples should be | (ie 4 times a
potassium, taken from the inlet [ year)
pesticide residue, | and outlet points of
COD & BOD, the developed area
Turbidity)
Reduced Water| Quantity Flow rates per River/streamgauging | Continuous RNRA&LWH& | 2,000
flow second REMA
Soilerosion Soilloss Soil productivity, | Observation Continuous LWH research | Part of the project
gullies/rills, water institutions M&E budget
turbidity (RAB/ICRAF/
ISAENUR,
etc)&Communit
y beneficiaries
Water wastage | Water availability Install water meters in Continuous LWH, REMA &
the intake point contractor




Table 8. Monitoring plan for the operaton phase (Cord d )

SocieeconomicEnvironment

damcolour,
turbidity and
change in seepage
chemical content

Water-borne Diseases | Disease Increased cases of| Review of health Quarterly LWH, Part of
prevalence malaria and records community and | the
bilharzias among Ministry of project
other water borne Health M&E
diseases budget
SafetyHazard Safety of Reported cases of | Review anaevaluation| Continuous LWH (engineer) Part of
livestock and incidences and of incidents and monitoring of &RNRA the
humans accidents accidents register leakages, project
seepages, M&E
Seepages and Direct observation of | movements budget
leakages reported | seepage water through
or observed on the instrumentation
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7.3.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 subproject.

7.3.1 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 Agriculure and Animal Resources (MINAGRI)

Ministry of Agriculture and Animal Resources (MINAGRI) through the LWH is the lead agency
in the implementation of this EMP and the project. The role of VHBIAGRIs to implement
mitigation measures,coordination of moitoring activities maintenance of monitoring
information, building the capacity of other actors in IPM, environmental managenedtin
collection and analysis of monitoring data

The MINAGRI through LWH will also supervise infrastructure design and construction
includingreservois and drainageirrigation channelsThe role of MINAGRI will to ensure that
the reservois and drainage irrigation channels are constructed according tahe
specificationginternational technical and safety standards.

The LWH 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 alsoliaise with other stakeholders to execute the pldhshould be noted

that all the capacity building activities should be hawodsthrough the FFS approach.

The training for capacity building of cooperaswell include among othes:

a) Pesticide/Fertilizefcompost Application Training

The training objective is to ensure beneficiary farmers in the project area do not pollute water
resources through unsustainable application of inorgamd organidertilizers. This capacity
building activity can be undertaken by MINAGRVYH with the technical support from
Rwanda Agriculture Board (RAB) and research institutions asd¥ational University of
Rwanda, ISAE

The LWH Agronomist and the district level field agronomist will conglacting to the local
farmers on the safe application of pesticides and fertilizers. This is a practice that can
immensely contributing to the reduction of possible chemical pollution of the marshlands.
The training on pesticide application touches on theantities to apply, timing (when), and
protective gears to wear among others and should be incorporated in the Pest Management
Plan.



b) Training on IPM

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.

This taining should be a handsy G KF G OFy 6S AYUNRRdzZOSR Ay
model adopted by the project. Food and Agriculture Organization (FBE€Yium technical
Cooperation (BTCRRAB and the RSSP project have the capacity to undertakecthigyaand

could be partners with LWH.

¢) Maintenance of land husbandry infrastructures

The maintenance of improved bench terraces, soil bunds, constructed waterivdy\NJ O S &

embankments planted trees/ shrubs and grasses as weltasal bufferzone s needed to
control erosion on hills and protect theeservoir from siltation. Land husbandry
infrastructures in the command area also need to be well maintaifdde: farmers will be
trained on the maintenance of those infrastructures.

d) Training on frui and vegetable 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 outMiINAGRLWHwith the technical support

from National Agricultural ExpoBoard NAEB).

e) Hficient water use

Inefficient use of water in the farmland could cause water logging, health impacts and loss of
water downstreamas well as destruction of land slbandry infrastructures in the command
area The project irrigation engineer will coordinate training in irrigation water. use

7.3.3 Rwanda Environment Management Authority

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 walso undertake regular site visits to inspect and verify for
themselves the extent to which the mitigationeasures 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.
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Periodic Reports

In collaboration withtWH REMA will prepare periodic environmental condated reports on
the monitoring progress of the water catchment and command area developniédrgse
reports should be forwarded to the World Bank for information.

7.3.4 Community Group/Project Beneficiaries

The project beneficiaries being the people tve 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 sooperatives which have management committees for water,
production and maintenance.

7.3.5 Contractors

The contractor will be in charge of designing and constructing the infrastructure according to
the World Bank operation policy on dam safety, restorihg turrow pits and degraded
areas, ensuring the safety of the users and others.

7.3.6. 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 projedihe 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.

7.3.7. Local Authorities

The LWH subprojects are being implenmahtin several districts which are administered by
the respective district authorities. These local authorities have jurisdiction over the subproject
areas and control the marshlands including use and conservation. The department of
agriculture and animaldsbandry would be the focal point iKarongi District and concerned
Sectors

The role of the local authorities will be to monitor and ensure sustainable utilization of the
command areafter the project period. They will be the agency close to the progact will
ensure the EMP is implemented by the different stakeholders as indicated.
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7.4. SUMMARY MEASURES TO MITIGATE WORLD BANK SAFEGUARDS TRIGGERED BY LW

PROJECT

The World Bank safeguard policies triggered by LWH as well as proposed mitigaesures
are presented in Table 9 below.

Table9: Summary measurefor mitigating World Bank safeguards triggered by LWH

Bank Safeguards

Mitigation/Response

Involuntary Resettlement (O
4.12)

Preparation of RPF and RAP

Pest Management (OP 4.09)

Adoption of Integrated Pesticide Management (IPM) Practi
including Training, Implementation of Pest Management Plan

Natural Habitats(OP 4.04)

Undertaking EIA studies and avoiding locating prejeites in
natural habitats

Physical Cultural Resourc

(OP 4.11)

Undertaking investigation and inventory of cultural resources t
may adversely be affected by the Project in each project site
putting in place mitigation measures whenever required

Environmental
Assessment(OP 4.01)

Undertaking screening to categpe projects and developing EM
as required.

Projects in Internationa
Waterways
(OP 7.50)

Notification to riparian countries

Forests (OP 4.36)

Undertaking EA studies and avoiding locating projects in na
habitats.

Safety of Dams OP/BP 4.37

Following Guidelines for small dams in Rwar@B 4.37 is no
triggered for Karongi 12 and 13.
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8. CONCLUSIONNDRECOMMENDATIONS

The Land Husbandry, Water Harvesting and Hillside Irrigation prioja€arongi 12 and 13
siteshasmany positive impacts. The minor negative impaofsthe proposed activitiefrom
Water Harvesting and Hillside Irrigati@@mponent may be mitigatedlhe positive impacts
from the proposed activities in Karongi sites inclymbererty reduction, food security,iltside
restoration, rural development, irrigation efficiency among othefhe adverse impacts
include

x Reduced Water Floduring reservoir filling over night

x  Soll fertility loss due to erosion during land husbandry waosksl possible canal

siltation

x Surfice water pollution due to use of pesticides and fertilizer and possible
contamination of ground water
Migration of people in search for employment and settlements
Increased Spread of Water Borne Diseases
Drowning of livestock and people
Emergence of Pestsd Crop Diseasestc.

X X X X

Mitigating measureso minimize negative impas include:the stabilization with vegetation

of land husbandry infrastructures immedely after their construction;backfilling and
stabilization of borrow pits; establishment of tsifrap zone along canals and around
reservoirscompensation of land, crops and trees on reservoir sites for crop and cash for work
on land husbandry areaprovision of social infrastructuseincluding water and sewer
regulatingwater abstraction for irrigation and other usasd reservoir filling during the night;
adoption of water saving irrigation approachby beneficiaries, capacity building of
beneficiaries inagrochemicals applicatiorawareness campaign on the preventionwséter
borne disease andhazards related to unrestricted entry into the reseryailevelopment of
water drinking points, etc.

Based on the resultand measures proposed in the EMRyeneric recommendations for
Karongi subproject are formulated as follows:

x The project beneficiaries should beained in good farming techniquegyest
management (especiallyin the area of Integrated Pest Management (IPM) and
fertilizer application and maintenance of land husbandry and water harvesting
infrastructures;

x Benefigaries should also be trained efficient irrigationwater management.

x Awarenesampaign on the prevention of water banliseases, mainly malaria and
bilharzias andhazards related to unrestricted entry into the reservoir

x Monitoring plan developed inhis study should be implemented to monitor the
indicatorsduring and after the project lifecycle. Emphasis should be on water quality
(nitrates, potassiumphosphates and pesticides residues)

x LWH should be equipped to have capacity to undertake parameter sample as
identified in the monitoring plan.
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Conclusion

The LWH Karongi hd 13 subproject activities considered in this study are environmentally
feasible due to the fact that proposed inteentions are environmentally friendly e.g. hillside
irrigation and land husbandry. In addition, the adverse impacts anticipated can be effectively
managed by following the designed E8®hich includes mitigation measures already
thought out in the desigand feasibility study phase.

8%
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ANNEXES

ANNEX 1: List of contacted people in the project area

Name Organization Contacts
1 MukabalisaSimbi Dative V/Mayorin charge of social affairs 0788760363
2 NZEYIMANA Sylvere District Agronomist
3 Muhoza Claude District AgronomistRubengera 0788654427
4 NiyondagijeJosue Officer in charge of sociahkffaird

Rubengera

5 BihorikiNarcisse Executive Secretary/Rugabano sector| 078-854-0236
6 NYIRASHYIRAMBERE Land bureau officer

Jeanette
8 Habyarimanderic District Environmerdl Officer 0788352413
9 NyirabuyangeBonifilda Farmer
10 | Kayumba Pierre Farmer
11 | NsengiyumvaNasti Farmer
12 | Ingabire Jean Pierre Farmer
13 | Bavakurdldephonse Farmer
14 | Ngwabije Antoine Farmer
15 | Ndihokuryayo Laurent farmer
16 | Nyirangirinshuti Josephine | Farmer
17 | MukantaganiraVestine Farmer
18 | Mukankusi Beatrice Farmer
19 | Nyirabiziyaremydetronille | Farmer
20 | Ngirinshuti Alfred Farmer
21 | Nyiransabiman®ancille Farmer
22 | Ndagijimana Leonard Farmer
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