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GLOSSARY OF TERMS

Advance Impactsare effects that might occur on an environment as a result of implementing a
project.

Affected Environmentrefers to an environmental component that might be impacted upon during
construction and operation phases of project implementation.

Contractor refers to the main contracting firm as well as all sub–contractors that will be involved in
the construction phase of the proposed project.

Cumulative impactsrefer to the total effects on the same aspect of the environment resulting
from a number of activities or projects.

Developer is the person/ company proposing to develop or implement a new project or rehabilitate
an existing project.

Direct impactsare effects on the environment brought about directly by the proposed projects.
These are both positive and negative.

Due Daterefers to the date by which the activity or measure must be in place or completed. Where
due dates are not specifically given, this implies that the activity must be in place at the beginning of
the phase and continues throughout the phase.

Environmentis composed of atmosphere, biosphere, hydrosphere and lithosphere.
Environmental Impact Assessmentis a comprehensive analysis of the project and its impacts
(positive and negative) on the environment and a description of the mitigation measures that will be
carried out in order to avoid or minimize these effects.

Environmental Monitoringis the process of examining a project on a regular basis to ensure that

it is in compliance with an Environmental Management Plan (EMP), or the Government of Rwanda
(GoR) Environmental Impact Assessment (EIA) certification of approval conditions and / or
environmental prescriptions.

Frequencyrefers to the number of times that an activity should take place for repetitive activities.
Indirect impactsare either positive or negative effect that a project indirectly has on the
environment.

Lead Agencyis an organization with primary responsibility for the protection of the environment.

For instance, the lead agency for environment matters in Rwanda is the Rwanda Environment
Management Authority (REMA).

Measures to be takenare commitments or requirements made to mitigate/reverse negative
impacts.

Mitigation measuresare actions identified in an EIA to negate or minimize the negative
environmental impact that a project may have on the environment.

viii

Ongoingrefers to activities that are either continuous (take place at all times) or have no defined
frequencies.

Project and sub-projectare a set of planned activities designed to achieve specific objectives
within a given area and time frame.

Project Briefis the initial report submitted to REMA to initiate the process that will lead to the
issuance of the EIS certificate of approval.

Project Management Team refers to representatives of MINAGRI/MINAGRI/LWH (including Rural
Engineers, Project Manager, Site Agent, Site Engineers, etc.), Consultant Representatives, the
Contractor’s Site Manager and the Contractor’s Manager.

Responsibilityrefers to the responsible person, group of persons or organisation who must ensure
that the proposed measures are implemented.

Scopingis the initial stage in an environmental impact assessment that determines the likely
environmental parameters that will be affected and the aspects of the project that will bring upon
these effects.

Screeningis an initial step when a project is being considered for environmental assessment.
Screening is the determination of the level of assessment that will be conducted. In the case of GoR,
screening will place project into one of three environmental categories (I, II or III).

Significance refers to importance of an impact on the environment.
Stakeholderis any person or group that has an interest in the project, and the environmental
effects that the project may bring about.
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Executive summary
The Ministry of Agriculture and Animal Resources (MINAGRI) through the Land husbandry,
Water harvesting and Hillside irrigation (LWH) project contracted Green World Consult
Limited (GWCL) to undertake an Environmental Impact Assessment of the Warufu Dam and
Irrigation Agriculture Development Project under the MINAGRI/LWH project. The EIA
process was carried out between the months of November and December 2015, leading to
drafting of an EIA report that has been prepared as part of the terms of reference agreed to
between GWCL and the Client, MINAGRI/LWH. This document is an Environmental Impact
Assessment (EIA) Report of Warufu MINAGRI/LWH Project Site for establishment of Warufu
Dam and the development of irrigation agriculture in Gatsibo District of Eastern Province.
The Warufu Project falls under the Land husbandry, Water harvesting and Hillside irrigation
(LWH) project, one of the programmes in the Agriculture Sector through which the
Government of Rwanda seeks to establish sustainable development projects as part of the
efforts for a comprehensive Poverty Reduction Program in the country. The LWH Project is a
development initiative designed by 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 income. The project focuses on modernization
and commercialization of agriculture for strengthening the economic access of the rural
communities to food for consumption and livelihoods improvement. The emphasis of LWH is
on broadening and deepening support provided to the rural communities.Warufu Project is
part of LWH multiple sites development project.
Warufu dam is proposed upstream of the Karehe village in Nyahanga Cell of Gatsibo Sector
in Gatsibo District. The reservoir to be established is expected hold a total volume of
approximately 14 million cubic metres (mcm) of water, and could irrigate 1,875 ha under the
high irrigation scenario, 2,100 ha under the medium and 2,500 ha under the low scenario.
The total runoff of the 159.5 km² catchment was estimated at 20.70 mcm annually and
could also support, in combination with the Karungeri catchment, the irrigation of the
existing RSSP rice schemes M4 and M5 of approximately 370 ha.This location of the dam
axis was thought to lead to minimum displacement and will require reconstruction of only a
few meters of the existing road network. The construction of the dam and reservoir near the
village (settlements) was also assessed to have an added benefit as a source of drinking
water to the ttendant communities if a water treatment plant is erected. In addition, some
minimum pumping to the nearby suitable areas could support irrigation agriculture for those
settlements close to the reservoir; and support the development of fisheries and fish farming
activity in the resultant reservoir, all of which were assessed as means offurther enhancing
the food security and income for the beneficiary communities of Warufu Project.
The assessment shows that small volume of the dam indicated a low cost dam which when
combined with the large area that could be irrigated results in a low unit rate of less than
15,000 USD/ha. If the existing 370 ha of the rice scheme is included this further brings doen
the rate and makes Warufu irrigation agriculture development site as probably the best in
Rwanda.
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The only disadvantage identified by the prefeasibility and feasibility study teams was that
the Warufu dam site is located far away from the command area, approximately 14 km.
Water would have to be released from the dam to the river and be abstracted downstream
with river intakes.
Warufu Project includes construction and operation of a dam across Warufu River in
GatsiboSector of GatsiboDistrict to create a water reservoir and associated water reticulation
system for supply and drainage of water for the development of irrigation based agriculture
in a number of sectors along Warufu River. The Warufu project includes a plan to construct
two power plants, one at the dam toe and the other just upstream of the lower zone
balancing reservoir.The first power station at the dam toe will use all dam releases with the
exception of a small volume of water (app 450,000m3 per annum) dedicated to the water
supply of the nearby Nyagahanga town and to provide for the spilling volumes.The second
station is proposed at the end of the pipeline feeding reservoir R2 from R1.Power generation
was assessed to be feasible due to the fact that the command area is separated into two
gravity zones, with the head between the upper and the lower giving enough force needed
for power generation. In total, the twopower stations were assessed to to have the capacity
to generate a total of nearly 800 kw generating about RWF 200 million annually.
The design of Warufu Project in terms of area according to the feasibility study will
affectfour(4) Sectors of Gatsibo District including Gatsibo, Ngarama, Nyagihanga, and
KageyoSectors. In Gatsibo Sector, the project area will affectNyagahangaand Manishya Cells.
In NgaramaSector, the project area will affectNgarama and BugamdaCells. In Nyagihanga
Sector the project will affect Nyagitabaireand Mayange Cells; while in Kageyo Sector the
project will affect kintu and Kagando Cells. The total area of the project covers 20,881.40 ha
out of which 1.4% (287.09 h) is the reservoir; 0.4% (85.99 ha) is the silt trap zone; 75.6%
(15,780.12ha) is the area of water catchment, 6% (1,253.08 ha) is command area
catchment; and 16.6% (3,475.12ha) is the command area.
The calculations of water requirements and available water resources from the project
feasibility study conducted by pre-feasibility and feasibility study teams, shows that water
resources are sufficient for the irrigation needs of the designed command area for Warufu
Project Area of 3,475.12ha. The hydrological study also shows that the contributions of the
watershed of Warufuriver and its tributaries asgenerating adequate water supply for
irrigation for the planned command area and more specifically guarantees mutliple cropping
for the different proposed high value crops to be cultivated inthe command area together
with the existing rice scheme (370 ha).
The command area is located in Gatsibo District of the Eastern Province of Rwanda and extends within the boundaries of Nyagahanga and Ngarama Sectors. The location of the command area and connection of its watershed to the water reservoir and dam are as indicated
in Figure 1.
The planned project infrastructure includes:


Warufu general dam
The dam axis will be vertical to Warufu river flow, upstream of the Karehe village at
a distance of approximately 725m upstream of the existing Nyagahanga bridge in
Nyagahanga Cell of Gatsibo Sector. Prefeasibility assessment established that
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“although the sandstone schist or pelitic schist bedrock was encountered at a depth
exceeding 9m at the valley and quite deeper at the abutments, it is considered that
an approximately 20m high earthfill dam with mild slopes and constructed of uniform
fill suitably compacted, can be safely founded on the weathered sandy clay to clayey
sand formations existing above the bedrock after stripping a surface layer of app 2.5
m, as described in this report.” The dam axis will be at a point of the valley that
3

isapproximately 130 m wide, and will create a reservoir of 25 million m gross
3

storage, of which 5 million m will bedead storage. It is also planned that a lower
intake that willallow an abstraction of 2 (out of the 5) million cubic meters will be
included.
With the set crest elevation of the dam set at 1546.50m (taking into consideration
the lower elevation in the valley of approximately 1526.60m), the projected
maximum dam height from ground level will be 19.90m but will increase in the
narrow strip of the riverbed to nearly 21.00m.


Water Reservoir
The conclusion of the feasibility study was that a total storage volume of
3

approximately 25.0 million m is required to ensure the irrigation of the 2,500 ha
command area at an acceptable level of reliability along with the water supply of
Nyagahanga and Ngarama towns and the release of water from the dam for either
environmental purposes or supplementary irrigation to the downstream RSSP
3

projects. This includes the dead storage volume of app 5.0 million m dedicated for
reservoir siltation.


Spillway
The spillway chute is 66.20m long. It consists of two sections; the upstream section,
which is 22.90m long, forming a transition from the 10.00m wide ogee crest section
to the 6.00m wide downstream section, and this latter section, which is 43.30m long,
having a constant width of 6.00m up to the stilling basin. The reason for the
provision of the transition is the fact that a deep foundation of the chute is proposed
on the abutment in order to achieve better foundation conditions and this leads to
higher side walls of the chute. These higher walls can accommodate the design flow
with a narrower section than that of the crest section, so a reduction of cost is thus
achieved.



Water intake and bottome outlet
The irrigation, water supply, compensation flow and bottom outlet works are
combined with the diversion conduit.



Road Network Restoration
As described above, several sections of the existing roads around the future reservoir
are to be inundated.



Other affected utilities restoration
The project will affect an overhead power line that exists along the road on the right
side of the reservoir. A restoration of sections of this line as well as of the respective
transmission poles will be required. The new power line will be constructed along the
respective new road sections. Although the restoration will be carried out by Energy
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Water and Sanitation Limited (EWSA) and not by the Warufu project contractor, the
relevant cost has to be considered in the general project expenses. The same
happens with the optic fiber cable along the road on the left side of the reservoir. As
in the case of the power line the restoration will be carried out by the Owner but the
relevant cost will be undertaken by the project.


Conveyance system
Warufu scheme is characterized by the long distance between the storage reservoir
site and the command area (app 14.5km), as well as by an excess of available head
required for water conveyance. Another feature of the scheme is that the command
area and Warufu riverbed are separated by a long ridge with a number of saddles
providing possibilities for shortcuts. Under these circumstances several alternatives
were examined for the water conveyance system from the dam site to the head of
the irrigation system by the feasibility study team. These alternatives were classified
into three main groups, as explained in the following paragraphs:
i. The first group is related to the concept that the water stored in the reservoir will
be released into the downstream riverbed. An intake at an appropriate location
further downstream will be constructed to collect and divert irrigation water to the
command area through a canal. A number of options exist regarding the location
of the intake structure, the location of the saddle used for crossing the ridge and,
based on the above, and the length of the main conveyance works.
ii. The second group is related to the concept that a canal with a very mild
longitudinal slope (0.1%) will be constructed to convey water from the dam to the
command area giving the possibility of a considerable additional power generation
at the head of the irrigation system. In this case there are options regarding the
location of the saddle used for crossing the ridge and, based on the above, the
length of the main conveyance works.
iii. The third group includes the options of a long tunnel starting close to the dam site,
crossing the ridge and feeding an open canal on the other side of the ridge. Also in
this case there are alternatives regarding the location of the axis of the tunnel.



Hydropower
The plan is to construct two power plants, one at the dam toe and the other just
upstream of the lower zone balancing reservoir.The first power station at the dam
toe will use all dam releases with the exception of a small volume of water
(approximately 450,000m3 per annum) dedicated to the water supply of the nearby
Nyagahanga town and to provide for the spilling volumes.The second station is
proposed at the end of the pipeline feeding reservoir R2 from R1.Power generation
was assessed to be feasible due to the fact that the command area is separated into
two gravity zones, with the head between the upper and the lower giving enough
force needed for power generation. In total, the twopower stations were assessed to
to have the capacity to generate a total of nearly 800 kw generating about RWF 200
million annually. The hydropower component was assessed to beimportant in Warufu
project because of natural potential and dire need for power in the area needed to
meet the economic development plans.The large volumes of irrigation water for the
lower zone combined with the available head, which allows for a relatively low cost
power,will readily be connected to the local grid.
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Apart from the ease of connection to the National power grid, significant power
generation is also expected to be achieved at Warufu dam toe by using the large
water volumes released from the reservoir and the varying head due to water level
variation; and. by utilizing the head between the dam location and the command
area, which is available due to the long distance between the two sites.
Table 1: Investment costs in development ofWarufu Site

Item No.

Item Description

Item Cost (RWF)

A. DAM
1
2
3
4
5
6
7

General earthworks for Dam
Dam Embankment
Seepage control works
Spillway
Diversion and outlet works
Embarkment instrumentation
Access Roads
Subtotal
B. CONVEYANCE SYSTEM
1.
River intake system
2.
Conveyance canal
Subtotal
C. IRRIGATION
1
General Irrigation and Land Husbandry
2
Hillside Irrigation
3
Pipes
4
Reservoir 1
5
Resevoir 2 for Night Storage
6
Chambers and structures
Subtotal
D. ACCESS ROADS

(US$)

35,243,995

Subtotal

A+B+C+D+E

GRAND TOTAL

GRAND TOTAL +VAT (RWF)
5

6,043,100,000
6,356,925,595
61,520,000
406,000,000
4,053,620,000
16,921,165,595

(RWF)

E. LAND HUSBANDRY
Total Acreage (ha)
GRAND TOTAL

497,555,000
2,745,200,000
3,242,755,000

410,100,000
410,100,000
812,000,000
812,000,000
2,500
28,195,195,595

Subtotal

F.
A+B+C+D+E

99,430,000
3,684,750,000
700,000,000
567,760,000
808,720,000
15,000,000
933,515,000
6,809,175,000

Land husbandry, Water harvesting and Hillside irrigation Project (LWH):

(A+B+C+D+E)/F Cost per hectare

EIA

(USD/ha)

$14,098

Source: Feasibility Report of WarufuWarufu Project by Anatoropoulos & Associates L.P. and G. Karavokyris &
Partners Consulting Engineers
Figure 1: Warufu Site watershed Subdivisions

Table 2: Summary of Technical Features of Warufu Site
Features
1

Gross command area

Ha

3,475.12

Units per irrigated
hectare
N/A

2

Net command area

Ha

2,500

N/A

3
4

Water catchment
Runoff from catchment

15,950
20,700,000

6.38
8,280

5

Reservoir volume

14,000,000

5,600

6

Gross Irrigation Water
Requirement
Gross Peak Water Demand

15,080,000

6,032

409.7

445.0

7

Units

Ha
Cubic
metres
Cubic
metres
cubic
metres
m3/ha

6
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8

Irrigation duty 24 hours

l/s/ha

Not reported

Not reported

9

Irrigation duty16 hours

l/s/ha

Not reported

Not reported

10

Irrigation duty 12 hours

l/s/ha

Not reported

Not reported

11

Irrigation method: Furrows

Ha

Not reported

Not reported

12

Irrigation method: Sprinkler

Ha

Not reported

Not reported

13

Irrigation scheduling

System

Not reported

Not reported

14

Irrigation frequency (maximum)

Day

Not reported

Not reported

15

Irrigation canals total length

M

7,520

2.16

16

Total pipelines total length

M

91,241

36.5

17

Secondary pipelines for furrow

M

N/A

N/A

18

Tertiary pipelines for furrow

M

N/A

N/A

19

M

N/A

N/A

20

Secondary pipelines for
sprinkler
Tertiary pipelines for sprinkler

M

N/A

N/A

21

Secondary Drainage Canals

M

Not reported

Not reported

22

Tertiary Drainage Canals

M

Not reported

Not reported

23

New roads

M

3,820

1.10

24

Rehabilitation of existing roads

M

2,330

0.67

Proposed crops and cropping pattern -The aim of introducing irrigation according to the
MINAGRI/LWH plan is to promote the production of high value crops in addition to
facilitating the transformation from subsistence to commercial production of the traditional
crops. Usually, the annual crops are grown in wet seasons A and B under rain-fed conditions.
However, introduction of irrigation is expected to increase the agricultural productivity of the
short term crops, both existing and the new high value crops, and also extend the growing
season over the dry season C. Target crops that will introduced include mainly vegetables
and fruit trees, which would be sold locally, in the region and on international markets.
Target crops include soya beans; passion fruits; mangoes; cucumbers; french beans; tree
tomatoes; tomatoes; green and sweet peper; onions; carrots; cabbages and water
melons.The feasibility study established that higher yields can be obtained if the valley
bottom is irrigated by sprinkler method compared to present flooding method.
According to the feasibility study perennial fruit crops will occupy 15% (375ha) of the
command area. It is proposed that seasonal (or annual) horticultural crops are grown
continuously year-round, although not exceeding 42.5% (1,063ha) of the command area in
Seasons A and B, and between 35% and 45% (875 – 1,125ha) of the command area in
season C, depending on the irrigation scenario. Although not high-value crops, maize and
dry beans are the main seasonal crops currently grown in Warufu, and farmers will continue
to need them for food security. It is proposed that maize occupies 42.5% of the command
area in season A, and that beans, including bush, climbing and soya beans, occupies 42.5%
in season B.
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Assessed water demand - The feasibility study reviewed three scenarios of

irrigation (low, medium and high) and proceeded with designing for adopting ofa
Medium Irrigation Scenario with concurrence ofthe Client. The gross water
requirement is estimated from the net irrigation requirements, applying an
irrigation efficiency of 65%. Thus, in the Medium Irrigation Scenario the gross
water requirement is 0.42 lt/s/ha / 65% = 0.65 lt/s/ha for the actual area.
Irrigation methods - The following are the proposed irrigation methods according to the
project design:
a) Earthen Field Channel-Furrows System
This method of irrigation follows the traditional furrow irrigation approach. The water is applied to the furrows through an earthen unlined field channel. When one furrow has been
filled up with water, then its entrance is plugged and the entrance of the next one is
excavated and so on.
The slope of the earthen field channel should be of about 0.3% so as not to cause heavy
erosion but to be able to convey the water along the channel. The water reaches the terrace
outlet with the same way as described above. In this case, since the required water should
be app 7lt/s, depending on the soils, instead of 1 lt/s, the diameter of the pipe connecting
the outlet with the secondary pipe at the outlet should be at least D80. In this case the
hydrants are placed more densely on the secondary pipe than in the hose-furrow system,
approximately every 16m. A flexible hose pipe D80 is plugged at the outlet to supply the
terraces in both sides of the secondary pipe. Rip rap is placed at the head of the field
channel to dissipate the energy and prevent erosion at the entrance of the field channel.
The advantages of this option are its low cost and the fact that there are no pressure requirements at the terrace outlet. However, breaking the field channel to access each furrow
and resealing it again after the channel is full – it increases the possibility of wasting water
and in-field erosion. Hence, this option is considered as a highly labor intensive one, and the
least efficient given that it is difficult to manage and control its operation.
b) Hose-Furrow System
This method of irrigation is an improvement on the traditional furrow irrigation approach.
Small furrows are formed at the terrace and the water is applied to the furrows through
1/4

plastic garden hoses of 1 inch which are portable, ‘handmove’, and can be extended in
various directions. When one furrow has been filled up with water, the hose is moved
manually to the next one and so on. It is a highly efficient closed pipe irrigation method
using a low pressure system (approximately 15m – 1.5bar at the outlet) and a semipermanent hand-move installation and it is used extensively in family managed
smallholdings.
Spacing between the secondary pipes has been designed to 100m, depending also on
ground morphology. On the secondary pipeline an outlet is provided every 40m to supply
the terraces in both sides of the secondary pipe.
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There is a ball valve at the outlet in which the flexible garden hose of about 70m long will be
connected. The minimum discharge of a garden hose of 32mm nominal diameter is 1 lt/s.
The advantages of this option of in-field irrigation are:
. It is an efficient closed pipe method,
. Very good in management and control of its operation
. Less labour-intensive.
This system has the additional advantage that weeding and insect controls are done simultaneously with the irrigation. Another advantage of hose-furrow irrigation is that there is
very uniform distribution of water across the whole field, even in cases where the gradient
varies or where the flow rate is inconsistent. Variations in gradient or flow rate would make
other methods of flood irrigation difficult or even impossible.
The disadvantages are that there is an installation investment cost of the in-the-field equipment and additionally there is a pressure requirement of about 1.5 bar at the terrace outlet.
Microsprinkler System
Microsprinklers are low capacity water emitters, sprinkler in type, but smaller in size than the
conventional sprinklers. The system is a seasonal, micro-irrigation solid installation which can
be easily placed on the field and quickly removed (collected) at the end of the season.
The emitters are low capacity rotary sprinklers designed for low discharges uniformly distributed over the irrigated area in a rainfall pattern, in fine drops.
The advantages of the system are:


Low labor O&M requirements



Flexibility and adaptability: the technology is simple and easy to adopt and manage. The
safe transition from traditional surface methods to advanced micro-irrigation can be
successfully accomplished through the installation of this kind of system.
High irrigation application efficiency (E = 0.75).



The disadvantage of the system is the high installation investment cost.
The required pressure at the hydrant varies from 2.5bar to 4.0bar depending on the equipment characteristics and alignment. Although the present study does not propose the installation of microsprinkler system, the flow requirement is taken into account in the sizing of
the secondary pipes so that it could be adopted if needed in the future.
Irrigation System Conceptual Design:
The general characteristics of the irrigation network were determined by the following
factors:
•

The elevation of saddle S2, where the conveyance canal diverting water from the intake structure in Warufu river reaches the head of the irrigation system. This eleva-
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tion is app 1485.0m and due to the fact that a reservoir is proposed at this point, as
explained later, it determines critically the pressure pattern in the irrigation system.
•

The lower elevations in the command area, which are of the order of 1360m. Thus
an approximately 120m variation of elevations exists in the area, which leads to the
concept of 2 separate gravity zones, with each of them having app 60m maximum
head in the network.

•

As the water quantities that will irrigate the lower zone will be used for power
generation there has to be a single supply point for this zone.

•

The long distance between the dam site and the command area and the fact that for
this long section the water will be released into the river to reach the intake
structure further downstream are factors that do not favor frequent changes of flow
within the day. This would result in a quite complicated regulation pattern and
significant water losses, therefore considerably reduced efficiency. From this point of
view rather steady flow conditions have to be adopted for the conveyance of water
both in the river and in the diversion canal from the intake structure to the command
area. This is interpreted as a requirement for night storage to balance the steady
flow from the dam and the varying demand of the irrigation system. Due to the large
volumes of irrigation water for this extensive command area, proportionally large
night storage is planned.

Objective of this study: The overall objective of this study was to assess and predict the
environmental and social impacts of construction of Warufu Dam and installation of water
supply and reticulation system for the development of irrigation agriculture along Warufu
Riverin GatsiboDistrict. This activity requires production of EIA Report and the preparation of
an ESMP to guide the mitigation of the predicted impacts. It is in this context that an EIA
study was conducted to identify potentially significant environmental and social impacts,
both positive and negative, and propose mitigation measures of negative impacts. Green
World Consult Limited (GWCL) was contracted by MINAGRI/LWH to undertake the EIA for
the proposed project.
The specific objectives are to review and update the:
 potential positive and negative environmental, social and cultural impacts of the
Warufu MINAGRI/LWH project and propose environmental and social management
measures to negate the negative impacts; and,


To bring reports in the format and level so that these are meeting EIA guidelines,
policies and regulation of Government of Rwanda (GOR) and the operation policies
and safeguards measures of the World Bank (WB).

Legal, Policy and Institutional Framework: The Republic of Rwanda has developed
policy and strategies; legal instruments and institutional framework for environmental
protection and conservation. The strategies and action plans reflect the national priorities for
Environmental Natural Resources (ENR) sector that are online with the Rwanda’s second
phase Economic Development and Poverty Reduction Strategy (EDPRS II) as a medium-term
framework for achieving the country’s long term development aspirations as embodied in
Rwanda Vision 2020 and the Millennium Development Goals (MDG) priorities.
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The environmental policies are prepared by the Ministry of Natural Resources (MINIRENA),
Regulation by Rwanda Environmental Development Authority (REMA) and Environmentaland
social Impact Assessment (ESIA) is reviewed and cleared by Rwanda Development Board
(RDB). Rwanda Natural Resources Authority (RNRA) is an authority that leads the
management of promotion of natural resources which is composed of land, water, forests,
mines and geology. It is entrusted with supervision, monitoring and to ensure the
implementation of issues relating to the promotion and protection of natural resources in
programs and activities of all national institutions. Since 2003, most of the sectorial
legislations on environment and natural resources have been under review, environmental
policies and laws have been repealed and new ones enacted in line with the Constitution of
2003. The Republic of Rwanda has acted number of organic law for the protection and
conservation of environment. Some of these relevant to the project are:


Guidelines for utilization and conservation of wetlands;



Environmental Impact Assessment: Law no 003/2008 and no 004/2008 August
2008;

The Government of Rwanda has signed international protocols for conservation and
protection of environment and natural resources. The article 66 of the Environmental
Organic Law specifies to establish, at the Provincial, District, Town, Sector and the Cell
levels; Committees responsible for conservation and protection of the environment. The
organization, functioning and their responsibilities are determined by Prime Minister’s Order.
The executive committee of the District is responsible to initiate the expropriation and
District Council implements the expropriation after considering the decision of the Distict
Resettlement/ExpropriationCommittee (Expropriation law, 2015). An EIA process in Rwanda
includes 5 steps: (i) project application and registration, (ii) screening, scoping and terms of
reference, (iii) EIA study and report, (iv) submission of an EIA report and finally (v) decision
making. Screening enables categorisation of projects in any one category out of three
according to their Impact Level (IL). As per World Bank environmental category the project
falls in Category A or IL 3as per Government of Rwanda Regulations.
Environmental and Social Baseline Data: The objective of Environmental and Social
Impact Assessment (ESIA) was to ascertain the baseline environmental and social conditions
and then assess the impacts as a result of the proposed Warufu MINAGRI Land husbandry,
Water harvesting and Hillside Irrigation Agriculture Development project during various
phases of the project cycle. The baseline has been developed for the environment namely
the Land Environment (land use, geology and soils); Water Environment (precipitation,
hydrology and drainage); Air Environment (meteorology and air quality); Noise Environment
(noise levels); Ecological Environment (flora and fauna); Socio-Economic Environment
(demography, livelihood, land holding, income, socio-economic etc.). WarufuProject site is
found Gatsibo District in the Eastern Province along River Warufu with a catchment of
176sq.km. This district like most of Eastern Province is drier than much of Rwanda. Gatsibo
District is known of the low rainfall and high temperatures that limit the availability of water.
The hydrography of Gatsibo District is largely constituted of streams and rivers such as;
Walfu, Karungeri, Cyamuganga, Kanyonyomba, Rwangingo, Kabahanga, Kagina, Kagende,
Rwagitima and Ntende. This hydrographic network combined with the aforementioned relief
offers timeliness of irrigation in the District
Gatsibo District is rich in humus-bearing ferralitic soil on laterite formed from the weathering
of shales, granites and phyllites, as well as the accumulation of colluvium in the dry valleys.
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Granitic soils have a sandy texture mixed with some red clay, especially in the District’s
south-west region. Termite mounds also dot most of the District.
Gatsibo District like Nyagatare District experience low rainfall and high temperatures which
reduce water availability. Indeed, besides the Umuvumba River, there is no other sustainable
and exploitable river.
The episodic rivers include: Nyiragahaya, Umuyanja, Kayihenda, Karuruma, Nyagasharara
and Kaborogota in Nyagatare District, and swampy rivers in Gatsibo District (of which:
Kanyonyomba, Rwangingo, Kabahanga Kagina, Kagende, Rwagitima and Ntende).
The fauna in the eastern part of the project area (Nyagatare and Gatsibo Districts) is marked
by various bird species, including raptors, passerines, guinea fowl, partridges, hero nes,
ibises, cattle egrets, etc. Hares, wild boars, monkeys and other small animals of the rodent
family which often damage crops in the lowlands can be found in the hills, woodlands and
natural vegetation.
In Eastern Province districts, the flora is marked by savannawooded vegetation; the hills are
covered with short grass and small-sized trees. Due to anthropic pressure, the vegetation
has lost its natural verve. Regarding natural flora, there is only drought-resistant grass such
as eragrostis olivacea (inshinge) and ferns which characterize the acidic soils in the dry and
wet locations, respectively. Currently, the vegetation is generally dominated by artificial
afforestation.
According to the 2012 National Census provisional results, the total population of Gatsibo
District increased from 283,456 in 2002 to 433,997 in 2012. Gatsibo District has population
density of 275 persons per square kilometer. The increase in the population represents a
growth rate of 53.1% between 2002 and 2012. Males represent 48% of the population
whereas females represent 52% of the population.
Concerning the households economic condition and making reference to poverty and
extreme poverty lines, set out at 118,000 and 83,000 RWF, Gatsibo district as per EICV3,
was ranked as 4th from the poorest District at provincial level and 10 th at National level with
43.1% poverty rate, 18.8% extreme poverty rate and 24.3% poor (excluding extreme poor).
Addressing the persisting poverty levels in Gatsibo District is priority and number one focus
of Gatsibo District Development Plan over the medium term wih the target set at reducing
poverty incidence below 20% over the medium term.
Assessment of Project Alternative - The Warfu project is proposed to be developed on
land, which though public is highly utilized by community members for agricultural
production comprising of existing rice scheme and other agricultural activities under different
cooperative organizations. This implies displacement of persons currently using that land for
agricultural production activites. However, given that the existing land is densely utilized
there are no risks associated withendangering any environmentally sensitive area as such
areas have already been taken over with agricultural production activities. No other sites of
comparable size and location within a 10 km radius of the Warufu River valley that don’t
bear environmentally sensitive areas were identified as suitable for the
proposeddevelopment project, and therefore no alternative sites were found for the project.
The “no project” option and alternatve project design approaches were considered in the
environmental assessment. The conclusion form these assessments was that the “no
project” alternative will leave the project area under the agro-ecologically unsustainable
practices that have severely impacted the natural environment and have socially had
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negligible positive impact especially in the fight against poverty. Consideration of the
alternative designs shows that more area than planned will be inundated and may lead to
risks such as landslides and increase in erosion. The current design actually was found to
attempt to address key concerns, and many of such risks would be taken care of through
appropriate implementation of the ESMP.
Therefore, the project from consultant’s assessment was found to be feasible in its current
design and site location, however, the implementation of the project will need to consider all
the recommendations proposed in this study to mitigate potential negative impacts both in
the short and long run.
Environmental and Social Project Impacts (positive and negative) and Mitigation
measures - A number of environmental issues were identified during the scoping process of
the study but few were predicted as significant. Impacts that could occur are summarized
and discussed in detailed in section 6 under heading assessment of environmental impacts
and mitigations measures are also presented in section 7 under a heading mitigation and
enhancement measures.
A minimum environmental flow of 70l/s is released on second priority, following water supply
satisfaction, downstream of the reservoir. The needs of existing rice cultivations downstream
of the dam site have been estimated and the contribution needed from the reservoir has
been estimated for each month of the year. Total annual contribution is 470 thousand cubic
meters. Compensation flow has been assigned third priority, following satisfaction of water
supply and environmental flow demands.
This assessment was made on the basis of information gathered during the scoping, and
detailed EIA analysis process, the environmental baseline study of the project area which
included extensive field visits to the project site and the identified catchment, public
consultation meetings amd focus groups discussions, as well as a desk study of relevant
existing documents and information pertaining to the area of study and information
describing the nature and design of the proposed project.
A summary of the identified impacts are discussed within the component headings in the
light of the following:

Potential Positive project impact: The identified potential positive project impacts include;


Employment opportunity (skilled and unskilled):TheWarufu Dam construction and
setup of irrigation agriculture infrastructure, and operation of the two will create
employment opportunities locally and in the region, with the latter benefiting
especially from the manual jobs.The feasibility study estimates that the construction
and establishment phase of the project will create over 1500jobs cumulatively, while
the operation and maintenance of the infrastructure is expected to create 1000 of
jobs. Key aspect here is that the requirement for hiring locally should be woven
within the tender documents and will be captured within the ESMP and or criteria for
scoring and evaluating contractors. It is anticipated that the project will provide
3000jobs for the local attendant community membersespecially in the area of putting
in place terraces along the hillsides surrounding the Warufu Project Area, and in the
constructiion of the irrigation canals, laying of water distribution pipes and
construction of the dam. The project will require skilled technicians and crafts people
as well as un-skilled labour and will offer many employment opportunities for
persons from within local communities, including women. Women are generally
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regarded as reliable workers with a good eye, and there is an increasing trend to
employ women in semi-skilled and skilled construction work. Contractors also
generally hire women as casual workers for cleaning out operations in preparation
for handover, who will undoubtedly come from the local communities surrounding
the project site.


Erosion and Flood control in Warufu River Valley through the construction of dam:
The construction of the dam for irrigation of the river valley will provide a range of
economic, environmental, and social benefits, including; flood control, water storage
and supply for irrigation and other uses. On flood control, in addition to helping
farmers to cultivate the valleys and hillsides throughout the year, the dam will help
prevent the loss of property caused by flooding experienced from time to time during
rainy seasons allowing multiple crop cultivation a year. The terracing will also limit
the erosion and guard against landslides.



Food security and contribution to National Crop Production and National
Economy:The project will contribute to increased crop production in the country and
the hence lead to food security. The project is estimated to generate over per year.



Potential increase in public revenue / taxes:The implementation of the project will
increase revenue and taxes for both the central (Rwanda Revenue Authority) and
local authorities. This includes scrutiny fees for the local planning authorities
(Gatsibo District) and other indirect taxes resulting from the construction project
such as VAT on materials and services, PAYE (construction workers and other
formally employed persons will form by far the majority of created employment
opportunities) as well as revenue to pension funds.



Local Capacity building:The scale of the construction project with the logistics



Contribution to poverty alleviation: Implementation of the project will result in the

involved and speeds of construction that will be required, while maintaining
construction, health and safety standards will involve considerable management and
planning skills and will contribute to capacity building within the Rwandese
engineering and construction sector. Cooperative to operate the rice scheme will be
trained by MINAGRI/LWH in developing thethe capacity for irrigated agriculture
development.
creation of up to 1500 direct new employment opportunities for surrounding local
communities in seven Sectors of Gisgara District, the district as a whole and Rwanda
in general. This will include opportunities for employment on dam site as well as
various aspects of water reticulation infrastructure management.

Boost to the local economy in the project area : It is expected that works related to

the dam construction at Ndora for development of irrigation agriculture in the
adjoining seven sectors in which the Warufu River valley travers will provide a
positive boost to the Gatsibo District and national economies, which the project
intends to maximize. The feasibility study estimated tht MINAGRI/LWH will spend
about RWF 18,143,265,595 to implement this project, a good percentage of which
will be directly injected in the local economy for procurement of building materials
and labour.

Potential Negative impacts: The identified potential negative project impacts include:

14

Land husbandry, Water harvesting and Hillside irrigation Project (LWH):



EIA

Water Pollution: It is envisaged that development of irrigation agriculture will lead to
increased use of mineral fertilizers and pesticides in the command area, which use
will lead to nutrient enrichment of adjoining natural waters due to nutrient leaching
to eutrophication. It will be important for the farmers to adopt informed use
(established need) of mineral fertilizers combined appropriate complementary
application of organic fertilizers.



Increased sedimentation: Rivers/Streams carry sediments down their riverbeds,



Spread of Malaria and other waterbornediseases : The prevalence of diseases such as

allowing for the formation of riverbanks, river deltas, alluvial fans, braided rivers,
oxbow lakes, levees and coastal shores. The construction of a damwill block the flow
of sediment downstream, leading to downstream erosion of these Sedimentary
depositional environment, depositional environments, and increased sediment buildup at the dam within the reservoir. The design of the dam will require adjustment to
provide for means of regularly allowing for the movement of sediments downstream
at a rate that does not lead to blockage of the irrigation water reticulation cannals
and pipes. To reduce level of sedimentation there is need to terrace the hillsides and
use pipes to move water along the hills.
malaria, bilharzias, etc are likely to increase as a result of creation of sedentary or
slow moving waters with the construction of the dam across the river. The sedentary
waters and slow moving waters within the established reservoir and waterlogged
areas provides favorable breeding grounds for mosquitoes and other disease
vectors. Warufu Project ought to include measures against disease vectors and
prevention of diseases such as malaria and bilhazia.



Impact on water availability for domestic purposes and ecologicalservices:



Loss of crop diversity: According to the feasibility study the Warufu Project aims at

The
establishment of a reservoir will submerge 8domestic water supply points for
communities living close to the project area. The affected water points in this case
are protected spring wells. The development of the Warufu River valley into a
modern irrigation agriculture scheme will complicate and probably limit the
community access to downstream waters due to the increase use of agro-chemical
inputs such as fertilizers leading to water enrichment/pollution, which water ends up
into the main river. The change from river to more sedentary waters will transform
the ecology of the area and aquatic environment especially. This will affect the
general ecological including trophic relationships among species/populations of
organisms. It will also reduce the breakdown of organic matter associated with the
relatively fast flowing waters.
attaining commercial level production and increased marketability of the selected
agricultural commodities/products by promoting relatively fewer and high value
crops. This has the effect of the farmers moving toward few marketable
products/commodities leading to reduced crop diversity over the medium term.
During consultation process, majority of farmers for example, were interested only in
rice growing despite the GoR’s plans for promoting vegetable and fruit growing. The
specialization in a few crops exposes the smallholder farmers to increased risk of
failure of particular crops; and also reduces the ability and capacity for farming
households to prepare and have nutritionally balanced meals.
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Impact on food security in the immediate. During the community consultation
meetings, there were fears of food scarcity and insecurity expressed by those that
will lose farming and grazing land with the establishment of the reservoir..

Potential positive and negative impacts are discussed in detail underseparate sections those that were predicted to occur during construction phase of the project and those that
were predicted to occur during the operational phase. While the severity and effect of
mitigation is provided in Table 3.The mitigation measures to the respective environmental
and social impacts identified are also discussed and presented within the ESMP; and some
proposed for direct incorporation in the project tendering documents so that contractors can
make provisions for mitigations measures in the project implementation plans of the project
so as to minimize, compensate for or avoid the occurrence of these impacts.
Table 3: The significance and severity of impact with and without proposed impacts
Significance
Significance
Potential Adverse Impacts
without
after
mitigation
mitigation
Water Pollution
High
Moderate
Reduced environmental flows
Moderate
Low
Natural vegetation loss
Moderate
Low
Accelerated erosion
High
Moderate
Loss of fragile ecosystem
Low
Low
Reduction in the quantity of sediments transported by
High
Low
the river downstream of the Wiers
Reduced access to drinking water by the surrounding
High
Low
communities
Loss of crop diversity
High
Moderate
Spread of malaria
High
Low
Increased noise pollution in the area
Moderate
Low
Increased exploitation of natural resources such as stone
High
Low
quarry
Over application of agricultural inputs such as fertilizers
High
Low
Dust generation
High
Low
Impact of ground water quality
Moderate
Low
Noise/vibration effects
Moderate
Low
Accidents
Moderate
Low
Water born diseases
High
Moderate
Spread of HIV/AIDs
Moderate
Low
Occupation health and safety issues
High
Low
Ecological degradation
Moderate
Low
Loss of livelihoods
Moderate
Low

Environmental and Social Management Plan: In order to ensure successful
implementation of proposed mitigation measures, parameter monitoring, responsibilities,
schedule, indicative budget and subsequent audits, an Environmental Management and
Monitoring Plan (EMMP) was prepared in the detailed Environmental Impact Assessment
(EIA), under chapter 8.This report recommends that the environmental and social impact
mitigation measures and costs are integrated into the overall project design and
implementation as one of the key components of the project. This will ensure that the ESMP
receives funding and supervision along with the other investment components.
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The ESMP integration into the main project will be achievied by making provision for
investment links for: i) Funding, ii) Management and iii) Training and Monitoring. The
purpose of the first link is to ensure that proposed actions are adequately financed. The
second link helps in embedding training, technical assistance, staffing and other institutional
strengthening items in the mitigation measures to implement the overall management plan.
The third link provides a critical path for implementation and will enable the GoR and the
Bank to evaluate the effectivenss and efficiency of the proposed mitigation measures as part
of project supervision missons, and as a means to improve future projects. For every issue
discussed for above measures, the implementing agency as well as staffing, equipment,
phasing and budgeting have been presented as far as possible allowing all the required
funds for ESMP to be channelled through the executing agency. The mitigation measures are
set to maximise positive impacts and minimise negative impacts as a result of the proposed
project. The ESMP includes the Bill of Quantities and cost estimates.
Citizens Engagement: As part of the project consultations, ESIA included citizen
engagements with the project affected communities and personsc as well as a number of
local authorities, to determine their thoughts, opinions and feedback on the impact of the
development of Warufu Irrigation Agriculture project in Gatsibo District. As part of the
process, the statekholders were also provided with relevant and sufficient information on the
project prior to engagement. The main groups of stakeholders met were: Project Affected
Persons (PAP); Local authorities; Community People and Users of the Warufu River valley;
and Churches and farmers cooperative leaders. Most of the PAPs were happy to know that
water for agricultural production will be accessible and more readily available. They were
also keen to know the mode of compensation, employment in theproject, and how long the
process will take. The stakeholders also mentioned the problem of dust and noise pollution
during construction of the dam when more vehicles are plying on these roads. The
consultants also carried out a focussed group discussion (FGD) between 5thand 8thDecember
2015.
Environment and Social Monitoring Plan: Environmental and social monitoring
programme was designed for the project for both the construction and operational phases.
This ESMMP is meant to guide the executing and implementing agencies as well as the
project implementation unit in following up the implementation of the ESMP. The following
parameters will be monitored: Water Quality, Air Quality, Noise levels, Soil conservation, and
Reforestation. A matrix has been developed for monitoring of impacts to facilitate the
monitoring frame work which includes the following:
 Parameters to be monitored;
 Indicators;
 Method used for verification;
 Frequency of monitoring;
 Responsibility; and,
 Costs involved.
The bills of quantities (BOQ) have been prepared for environmental and social management
plans along with costs involved. The cost of environmental and social management, physical
cultural resources protection along with monitoring plans has been estimated as
RWF 174,439,424 which is 2.1% of project cost as detailed below:
i.
EMP for environmental and Social mitigation Measures: RWF 94,072,909
ii.
Physical Cultural Resources Protection: RWF 7,535,310
iii.
Environmental Monitoring and Establishment of: RWF73,137,810
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Recommendations - The following key recommendationsare made to ensure that Warufu
MINAGRI/LWH Project is executed with minimal and reversible environmental and social
negative impacts while enhancing the positive attributes of the proposed interventions.
1. The springs that can be protected to ensure continued supply of water to the
attendant communities should be rehabilitated and protected, and new ones
constructed. Abstruction from the upstream part of the river system (before it
reaches the irrigation site) and trasportation of the water by gravity as gravity flow
schemes (GFS) should also be explored in areas where springs are not appropriate.
The communities to be targeted are especially the displaced persons from
NyagahangaSector
2. The preservation of 10 m distance along Warufu River is required by the Ministerial
Order N°007/16.01 of 15/07/2010 determining the length of land on shores of lakes
and rivers tas an environmental protection measure. The buffer allows for protection
of the fragile ecosystem through filtering of nutrients and sediments. Therefore, the
10 meter distance along both sides of the river has to be protected and not to be
cultivated.


Over 8 Community water collection points are to be submerged by the da
reservoir and therefore this requires that alternative water sources be identified
and developed for the community. Community access to existing drinking water
which was supplied by 8 protected springs and will be impossible since the
waterpoints will be submerged. But the availability of water in the reservoir area
near the habitats will allow development of Water Treatment Plants that could
produce enough water for the local rural communities, but also for nearby urban
communities.

3. Expropriation of and displacement of over 30 houses is required for the dam
reservoir and therefore this require the preparaton of the ARAP.
4. Provisions have to be made for road across the dam axis to allow for provision of
vehicular access and connection across the Reservoir. The existing road will also be
submerged with establishment of the reservoir.
5. There will be need for a comprehensive study and mapping of the nutrient
requirements/demand in the command area so as to guide the use and application
of mineral fertilizers in the irrigated area.
6. Farmers should be given hands-on training and exposure in smart agriculture for the
proposed agriculture enterprises including cultivation methods; access to, handling,
transportation and application ofagro-inputs, especially fertilizers and pesticides;
primry processing and bulk marketing; and mitigation of environmental concerns
among the key issues that are key for the successful implementation of this project.
7. It is recommended that the project restores pockets of marshland within the
catchment to act a sieve to capture and retain some of the excess nutrients in the
water through the marshland.
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8. Providing good vegetative cover will disperse the energy of rain drops. This should
be done by doing afforestation and constructing ersion control ditches estimated to
be over 1000 ha in the entire catchment area and to be planted with using tree
species such as Alnus, Fruit trees such as mangoes, avocadoes, Grevillea and
agroforestry tree species such as calliandra and other fodder plants and planting
grass on the immediate marshland fringes.
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1. Introduction

1.1.

Background to the Project

The Warufu MINAGRI/LWH Warufu project is situated along the Warufu River, in the
Nyagahanga Sector where the reservoir will be established, and Ngarama Sector (about
14.5km away) where the command area is located, in Gatsibo District within the Eastern
Province of Rwanda (Figure 1).The Warufuproject area has been planned by MINAGRI/LWH
to increase the present net irrigated areas in Rwanda by 3,475.12haha. The source of water
for the planed irrigation agriculture development will be a reservoir created by a dam
proposed to be built upstream of command area across Warufu River. The reservoir of this
dam will harvest the water from a catchment area of 287.09 ha) is km2 and will distribute it
o the associated command area through canals and pipes all year round. The total area of
the project covers 20,881.40ha out of which 75.60% (15,780.12ha) is the water catchment
area, 1.4% (287.09 ha) is the resevior, 0.4% (86.0ha) is the Silt Trap Zone, 6.0%
(1,253.08ha) is command area catchment and 16.60% (3,475.12ha) is the command area.
The hillsides in Warufu site are presently cultivated mainly with subsistence crop such as:
cassava, banana, potatoes, sorghum, and maize limited areas of vegetables and on small
areas rice. MINGRI/LWH plan is to transform the practiced subsistence agricultural
production systems into commercial agricultural production based on the introduced and
expanded capcity for irrigation of mainly high value crops including vegetables and fruits
targeted at the expanding local urban market and the expanded regional and international
markets.
It is expected that introduction of irrigation based agriculture will allow for increased
productivity and production throughout the year taking advantage of both the dry season
and rainy seasons with the aim of producing up to three crops a year. This is envisaged to
dramatically increase the total quantities of vegetables and fruits produced in Gatsibo and
Butare area, leading to increased household income and creation of a more broad based
employment opportunities from operation and maintenance of irrigation infrastructure, water
reticulation, crops production, primary and secondary processing, distribution and marketing
of produce, quality assurance to public coordination and management of created enterprises.
.
To protect the hillside and the reservoir which will be established with construction of
Warufu Dam, against effects of irrigation such as increased erosionsiltation/sedimentation
from the hillsides, the proposed project will also include development of the water
catchment and the catchment of the command area using terracing, creation of soil bunds
and cutoff drains, application of lime to curb the expected increase in acidity, and application
of organic/mineral fertilizing to reduce on leaching of nutrients with irrigation on the hillsides.

1.2.

Objective of this Study

The overall objective of this assignment is to to develop an Environmental Impact
Assessment (EIA) and an Environment and Social Management Plan (ESMP) together with
Environment Management Monitoring Plan (EMMP)that will ensure that the the
MINAGRILWH undertaking for site 36 along Warufu River is implemented in an
environmentally and socially sustainable manner and in full compliance with Rwanda’s and
the World Bank’s environmental and social policies and regulations.
The specific objectives are: (i) to assess the potential environmental and social impacts of
the MINAGRI/LWH project proposed irrigation infrastructure development Project along
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Warufu and Nyigiri Rivers in Gisgara District of the Southern Province of Rwanda, including
both positive or negative impacts, and to propose mitigation measures which will effectively
mitigate the negative impacts and enhance the positive attributes of the proposed project;
and (ii) to inform the project preparation process of the potential impacts of different
alternatives, and relevant mitigation measures. This activity requires the preparation of an
EIA/ESMP as per the Rwanda Law and following the World Bank Operational Policy 4.01 for
development projects. It is in this context that an EIA study was conducted to identify
potentially significant environmental and social impacts, both positive and negative, and
propose mitigation measures of negative impacts. GWCL was therefore contracted by
MINAGRI/LWH to undertake the EIA for the proposed project on behalf of MINAGRI.

1.3.

Purpose of this Study

The assessment phase of the project forms the bulk of EIA process and its purpose is to:
i. Investigate the key issues raised during the scoping phase;
ii. Investigate project level alternatives to the proposed activity;
iii. Assess all identified impacts and determine the significance of each impact;
iv. Formulate mitigation measures that will minimise negative and maximise positive
impacts
v. Advise government on how the project designs can avoid or mitigate negative
impacts and enhance environmental and social benefits; and,
vi. Bring reports in the format and level so that these are meeting EIA guidelines,
policies and regulation of Government of Rwanda (GOR) and the operation policies
and safeguards measures of the World Bank (WB).

The findings are presented and discussed in this report.
1.4.

Scope of Services

The scope of services is as follows:
 Review of baseline data for various environmental and social attributes on Physical
Environment; Water Environment; Ecological Environment; Environmental Pollution
and Physical Cultural Resources and Socioeconomic profile; and complete missing
elements;
 Review of potential positive and negative environmental and social impacts of
proposed feeder roads;
 Update environmental mitigation measures and management plans to effectively
address the impacts;
 Prepare a ESIA report for Warufu Irrigation Agriculture Development project along
with ESMP and PCRMP as required by Rwanda Environmental Management Authority
(REMA) and the World Bank;
 Prepare post project monitoring programs, institutional arrangement to implement
the environmental and social plans; and,
 Prepare cost estimates for the management and monitoring programs.

1.5.

Approach and Methodology

The work involved in-depth review of Warufu MINAGRI/LWH Feasibility Report and other
pertinent LWH project documents. The gaps in data and information were identified as well
as the additional requirement for analysis and computation for environmental assessment
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purposes.These gaps were filled by review of other reports on similar projects undertaken
under MINAGRI/LWH, field visits to Warufu Project area, collecting of additional data during
field visit, and technical consultations with the project staff. The geology and soils data was
adequate while ecology, sociology, air, water and physical cultural resources data was either
not available or inadequate. This data was collected, compiled and analysed during field
studies. The approach and methodology, is based on the requirements of the TOR and
accordingly given full consideration to the objectives, purpose and the scope of the study.
Further GWCL considered and extensively reviewed the requirements of regulations and
standards for environmental assessment and management related to development projects
in Rwanda. Interviews and open discussions with affected communities and persons formed
a significant and integral part of the approach to this assignment especially in regards to
integrating the existing and proposed environmental and social safeguard measures in the
overall planning, design, implementation, decommissioning and operationalization of the
proposed infrastructure for Warufu Irrigation Agriculture Development. The changes likely to
occur in different components of the environment viz. land, water, air, ecological, noise and
socio-economic etc. have been studied, analysed, verified and quantified, wherever possible.
The impacts are categorized as negative and positive as well as high, moderate and low
respectively. The cost of management and monitoring programs were estimated and
budgeted for as part of the ESMP. The Rwanda National Acts, Legislation and Laws were
consulted with a view to ensure compliance with various requirements. This report includes
a detailed analysis of all the predicted environmental and social impact and impact
indicators, with the extent of the impacts and appropriate mitigation measures detailed in
this EIA Report.
1.5.1. Review of Baseline Data and Update
The existing land-use pattern along the Warufu River valley have been identified mainly as
agricultural production activities/fields with limited human settlements with the marsh land
nearly all used up for agricultural activities. The soils and geology parameters are studied
from the available data in the feasibility report of the project. Water Resources in the project
were considered in terms of precipitation and drainage. These will facilitate the decision on
the impacts of the proposed uses especially in the command area while taking in
consideration access to quality domestic water by the attendant communities. The crossdrainage issues were reviewed from the technical assessment conducted in the feasibility
study for adequacy in meeting the run off flow, storage and irrigations needs for both during
project implementation and operationalization. The issues related to air and noise quality
and ecology with reference to project were missing in the feasibility study but have been
analyzed in-depth given their importance in consideration of the different alternatives and
general impact arising from the construction and operation phases of any road project.
Social aspects were reviewed based on feasibility study with special focus on the project
affected communities and persons. The specific issues such as physical cultural resources
which were update based on site visits. Similarly the future air and noise quality were
missing which have been predicted. The ecology was reviewed for special conservation
status flora and fauna; general flora and fauna occurrence and distribution and their role in
the ecosystem/catchment, impact of the project on flora and fauna, through the field
assessment, past research work and technical reports. The list of birds and animals of the
area were complied along with the rare and endangered species, if any. Based on the
documents review the missing gaps were identified. These gaps were filled by collecting
additional data during field visits. The study team for the project is reported in Annexure 1.
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1.5.2. Environmental and Social Impact Assessment
The objective of the study is to review, update and assess the impacts as a result of the
implementation and operationalization of the Warufu MINAGRI/LWH Project. The
environmental and social impact assessment was carried out as outlined in the flow chart
represented in Figure 2. The changes likely to occur in different components of the
environment were studied and analyzed. The core area of study,which includes the dam
axis, area to be occupied by the reservoir, and that which will be served by the water from
the reservoir for irrigation purposes (the command area), are found along Warufu River.
Based on project particulars and the existing environmental conditions, environmental and
social impacts were predicted in lieu of the Warufu Project implementation and
operationalization. Both positive and negative impacts were identified, evaluated and extent
of their severity estimated so as to come up with appropriate and adequate mitigation
measures. These impacts were assessed for various phases of project cycle namely, location,
construction and operation. The standard methodology was adopted for impact prediction
and assessment. The predicted environmental impacts of the project includes changes in
land use, soil erosion, air quality and noise levels, cutting of trees, loss of property/ houses,
impact on forest and wildlife etc. Similarly social impacts were predicted in terms of
contribution of the project on the wellbeing of the attendant communities; loss in livelihoods,
physical and economic displacement of people, health and safety concerns, access to social
infrastructure, impact on physical cultural resources e.t.c. The prediction of the impacts was
followed by design of mitigation measures and costing of the implementation of the
mitigation measures A typical checklist identifying the anticipated environmental impacts due
to the project activities are shown in Chapter 5.
1.5.3. Environmental and Social Management
The Warufu MINAGRI/LWH project overall aim is tolead tobetter and higher living standards
for the attendant communities through improved agricultural production and marketing
infrastructure. The proposed infrastructure is meant to improve supply of water for irrigation
agriculture so as maximize both spatial and temporal aspects of agricultural production while
adopting high value and marketable agricultural commodities. The environmental and social
management plan (ESMP) is aimed at maintaining or improving the environmental quality of
project area considering the pre-project environmental and social status.The ESMP has been
developed using technical and scientific assessment methods and to a limited extent rule of
thumb where the data was grossly missing.
1.5.4. Environmental Management Monitoring Plan
It is necessary to monitor the environmental attributes during construction and operational
phases of the planned project to ensure that all mitigation measures put in place are
implemented accordingly. Monitoring will lead to review of the progress of implementation
and update the on the predicted and new impacts that may arise (Figure 2). The EMMP
includes monitoring parameters and indicators in line with the ESMP as means of facilitating
the assessment of the effectiveness of the implement of the environmental management /
mitigation measures. The post project environmental monitoring program was designed for
implementation along with the cost for environmental monitoring.
1.5.5. Consultations with local authorities and project staff
For the preparation of this report, the GWCL team members / experts consulted with the
MINAGRI, REMA and the WB staff on the different technical specifications and aspects of the
proposed project in order to discuss and harmonize the proposed scope, required and
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available data in the specific areas of the project designrelating to environmental and social
attributes, and as per GWCL general comments / observations in regards to feasibility study
findgings. In addition, informal consultations were organized with individuals, in order to
present the project and collect their views on the perceived positive and negative impacts on
account of this new development. Consultations, especially on social impacts, were also held
with the local authorities.
1.5.6. Format of the Report
This report has been prepared taking into consideration the ESIA mechanisms, procedures
and contents spelt out in “Guidelines and Procedures for Environmental Impact
Assessment”in Rwanda (REMA, 2006).The main findings are reported in conclusions and
recommendations chapter for disclosure locally and the World Bank Info Shop.
The report has an executive summary. The main chapters in Part Iare: Chapter 1provides a
general introduction to the project along with the project background, objectives and scope
of the study and an outline on the approach and methodology adopted for the study.
Chapter 2is a concise document on the policyand strategies; legal instruments, institutional
arrangement and international framework under which the project will be developed.
Chapter 3is on the ProjectDescription which highlights the need for the development. The
project Construction Schedules material requirements and cost of project are also
summarized. The Chapter 4is on the baseline environmental and social conditions in preconstruction phase in sufficient detail to enable an adequate assessment of the potential
environmental and social impacts; Chapter5describes the environmental and social impacts
that could occur as a result of the proposed project, as well as with increased road traffic
during different phases of project cycle. Chapter 6is describing appropriate environmental
and social management plans along with management costs while Chapter 7is on public
consultation. The cost of environmental and social management monitoring program
ispresented in Chapter8. The conclusions and recommendations are presented in Chapter 9.
PartIIis on Physical Cultural Resources Management Planwhich includes the impact and how
to manage these impacts. The literature, books, reports and maps referred are presented as
footer note in the main body of the report. At the end, the report has annexure which are
cited in the main body of the report
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Desk work including review of Rwanda Laws, and review of the related ESIA reports

Scoping/identification of gaps –
identification of gaps and parametre

Ecological
Environment:




Flora
Fauna
Forests

Environmenta
l





Field reconnaisance visiits

Physical

Social

 Topography
 Land use
pattern
 Hydrology/Dr
ainage

Water
Soil
Air
Noise

Compilte and environmental and social baseline data

 Social status
 Social
infrastructure
facilities
 Physical cultural
resources

Field assessment

Analysis and screening of environmental & social impacts

Public consultatioin

Review and update of impacts
Predicting the severity and mitigation measures of potential impacts
Preparation and costing of Environmental and social Management Plan
Drawing of Environmental Management Monitoring Programme
Figure 2: Approach and Methodology Flow Chart for ESIA, ESMP and PCRMP Preparation and
Implementation
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2. REVIEW OF POLICY, LEGAL, AND INSTITUTIONAL FRAMEWORK FOR
ENVIRONMENT MANAGEMENT
A review of the legal, policy, institutional framework environment management in Rwanda
was made; as well as analysis and comparision with the relevant World Bank Safeguard
Operational Policies applicable to the Warufu MINAGRI/LWH. This also included review of
the international laws and conventions that bear significance to the environment
management and monitoring in regards to the implementation and operationalization of the
Warufu MINAGRI/LWH project.

2.1.

Legal Framework

Any development project in Rwanda islegally required to considerand take up mitigation
measures against any environment concerns and issues that arise with implementation of
the proposed projectas predicted through environmental scoping and screening; and where
necessary through EIA development. Below is an outlone of the key legislations pertaining to
the environmental provisions for the proposed Warufu MINAGRI/LWH project:
Table 4: Key environment management legislations and guidelines
Law
Relevance
The
Constitution
of the
Republic of
Rwanda,
2003

Law on
Environmental
Protection Organic Law
nº 08/2005 of
08/04/2005

Ministerial
Order
determining
the length of
land on
shores of

The Constitution of the Republic of Rwanda as promulgated in 2003
stipulates that the State shall protect important natural resources, including
land, water, wetlands, minerals, oil, fauna and flora on behalf of the people
of Rwanda. This constitution entrusts the government with the duty of
ensuring that all Rwandese enjoy a clean and healthy environment. Article
49 states that every citizen is entitled to a healthy and satisfying
environment; and that it is the responsibility of every Rwandese to protect,
safeguard and promote the environment. The Consititution provides for the
modalities for protecting, safeguarding and promoting the environment.
The Organic Law on Environmental Protection, Conservation and
Management stipulates the general legal framework for Environment
protection and management in Rwanda. This legislation focuses on avoiding
and reducing disastrous consequences on Environment. It sets out the
modalities for protection, conservation and promotion of the environment in
Rwanda. The law gives right to every natural or legal person in Rwanda to
live in a healthy and balanced environment while obligating each and every
citizen to contribute individually or collectively to safeguard country’s
natural, historical and socio-cultural heritage. Chapter IV of Title III
provides for Environmental Impact Assessment as a requirement for every
proposed project that might affect the environment. Article 67, stipulates
that: “Every project shall be subjected to environmental impact assessment,
before obtaining authorization for its implementation. This applies to
programmes and policies that may affect the environment.
This law sets the boundary for development and settlement activities next
to water bodies. This Order aims at setting aside the length of land on
shores of lakes and rivers affected in the public domain for environmental
protection. The land within a distance of fifty (50) meters from the
lakeshore is public property. The land within a distance of ten (10) and five
(5) meters from the shore of big rivers and small rivers respectively is public
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property. The length set is calculated beginning from the furthest line
reached by water depending on successive flooding record; and such land is
statutorily regarded as a protected area and not is allowed to erect private
property on such land. The only activities aimed at protecting the water
bodies are permitted in these protected areas. Specifically the following are
protected: dumping solid wastes; and dumping liquid wastes.
Additional relevant laws in ensuring environmental quality and sustainable
resource utilization in regards to the proposed subprojects include:
Law and statutory guidelines on Environmental Impact Assessment
The Law on Waste Management
The Law on Protection against Environmental Noise
The Law on natural water resources and discharges/effluents
The Law and guidelines on Occupational Safety and Health
Law N° 43/2013 of 16/06/2013 governing land in Rwanda
Law N° 13/2014 of 20/05/2014 on mining and quarry operations
Law Nº47bis/2013 of 28/06/2013determining the management and
utilization of forests in Rwanda
 Ministerial Order N° 001/16.01 of 03/01/2012 on explosives used in
mining, quarrying and infrastructure activities
 Law N°55/2011 of 14/12/2011governing roads in Rwanda
 Ministerial Order No008/MINIRENA/2015 of 18/06/2015 establishing a
list of protected trees
 Law N° 32/2015 of 11/06/2015 relating to expropriation in the public
interest
 Law N° 70/2013 of 02/09/2013 governing biodiversity in Rwanda
 Ministerial Order N°003/16.01 of 15/07/2010 preventing activities that
pollute the atmosphere
 Prime Minister’s Instructions N° 005/03 of 27/12/2013 preventing air
pollution caused by vehicular emissions and machines using petroleum
products in Rwanda
The Expropriation Law provides for public dissemination on the importance
of the project to be established and the need for expropriation. Article 12 of
the Expropriation Law stipulates that the relevant Land Committee, after
receiving the request for expropriation, shall examine the basis of that
project proposal. In case it approves the basis of the project proposal, the
relevant Land Committee shall request, in writing, the District authorities
concerned to convene a consultative meeting of the population where the
land is located, at least within a period of thirty (30) days after receipt of
the application for expropriation, and indicating the date, time and the
venue where the meeting is to be held. The relevant Land Committee shall
take a decision within a period of at least fifteen (15) days after the
consultative meeting with the population.









Law N°
32/2015 of
11/06/2015
Relating to
Expropriation
in the Public
Interest

Article 3 stipulates that it is only the Government that shall order
expropriation in the public interest, and must be done with prior and fair
compensation. The law also bars anybody from interfering of stopping
expropriation “on pretext of self-centred interests”. Accordingly Article 3
provides for any underground or surface activity carried out with in public
interest on any land but with due and fair compensation to the land owner.
Article 4 requires that any project, at any level, which intends to carry out
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acts of expropriation in the public interest, must budget and provide funding
for valuation of the property of the person to be expropriated and for fair
compensation.
The Organic Law on environment protection made Environmental Impact
Assessment (EIA) mandatory for approval of major development projects,
activities and programs in the Republic of Rwanda. By mandate of
parliament of the Government of Rwanda, as conferred upon the Minister
responsible for environment, in the Organic Law N° 04/2005 of 08/04/2005
determining the modalities of protection, conservation and promotion of
environment in Rwanda, the following guidelines pertaining to the contents
of Chapter IV, articles 67-70, concerning Environmental Impact Assessment
by the Rwanda Environment Management Authority (REMA) and as
endowed with this power in Chapter III, paragraph 1° of Article 65. Thus,
these EIA guidelines serve as a protocol for use by various stakeholders
involved in the conduct of environmental impact assessment.
However, besides the legislation, guidance is needed of a more technical
nature to streamline the conduct of EIA and appraisal of EIA reports. As
such, the establishment of “General Guidelines and Procedures for
Environmental Impact Assessment”, which unifies the legal requirements
with the practical conduct of EIA, meets a need in the pursuit for
sustainable development in Rwanda. EIA is a tool for prevention and control
of environmental impacts caused by socio-economic development. The

“General Guidelines and Procedures for Environmental Impact Assessment”

were prepared to contribute to improvement of EIA practice in Rwanda and
they aim to serve agencies and individuals taking part in the EIA process.
These guidelines were designed to ensure that participants in the EIA
process understand their roles and that laws and regulations be interpreted
correctly and consistently.
Two main principles underlie these general guidelines:
i. they comply with the legal and institutional frameworks on
environmental protection in Rwanda and;
ii. they contribute to improvement of quality and efficiency of EIA
process in the country, and as such merge, step by step, with general
global trends and practice of conducting EIA.
These general guidelines were developed with the aim of providing
information necessary when carrying out an environment impact
assessment. It should be noted that our team carried out this EIA study
under the guidance of these general guidelines.
In addition to General Guidelines and Procedures for EIA, the list of
activities that require undertaking EIA was established through the
ministerial order No 004/2008 of 15/08/2008. Weir construction and
irrigation activity is among activities that are subject to EIA before being
granted permission to start.
Use and
Management

Article 12 of the law regulating and guiding the management and use of
land in Rwanda entrusts the State with ownership over land including lakes,
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rivers, natural forests, national parks, swamps, tourist sites among others.
Article 29 gives the state control over swamps and or marshlands.
The law calls for inventory of 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. In
order for the swamp land to be efficiently managed and exploited, a
Minister must give an order having Environment in his or her attributions
that shall determine a list of swamps and their boundaries. The law further
requires that such a list shall clearly indicate the structure of the swamps,
their use, how they can be organized so that they can be beneficial to
Rwandan nationals on a sustainable basis. The ministerial order must also
certify the modalities of how swamp land shall be managed, organized and
exploited.

2.1.1. Statutory Classification of Warufu and Ngiryi Rivers
Table 5 provides the specifications and details of the two rivers that will be involved with the
development of irrigation agriculture in Gatsibo District. The two rivers that will supply this
irrigation area are identified in the list of rivers transfered to public property under the
Ministerial Order No. 007 /16.01 of 15/07/2010 that statutorily require protection using a
10m buffer zone.
Table 5: Attributesof Warufu and NgiryiRivers
N°

Name
of
River

Code
of
River

Name of
watershed

Length
(km)

Upstream
Alt.
(m.a.s.l)

Downstream
Alt. (m.a.s.l)

Central
Coordinate
of the River

-

Warufu

RN3265
RN4063

Muvumba

20.2

1369

1354

Muvumba

20.5

1750

1622

(531409,
9847017)
(519182,
9820120)

Warufu

2.2.

Policy Framework for Rwanda

The Constitution of the Republic of Rwanda, adopted in June 2003, ensures the protection
and sustainable management of environment and encourages rational use of natural
resources. Organic Law (No. 04/2005 of 08/04/2005) and various socio-economic
development policies and strategies such as “Vision 2020” call for a well regulated
environment management system that takes into account principles of sustainable
development while at the same time contributing to poverty reduction.
The National Environment Policy seeks to achieve its overall objective of the improvement of
human wellbeing, the judicious utilization of natural resources and the protection and
rational management of ecosystems for a sustainable and fair development through
improved health and quality of life for every citizen and promotion of sustainable socioeconomic development through a rational management and utilization of resources and
environment, integrating environmental aspects into all the development policies, planning
and in all activities carried out at the national, provincial and local level, with the full
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participation of the population, conservation, preserve and restoration of ecosystems and
maintenance of ecological and systems functions.
The key principles for the National Environment Policy include:
i. It is every person’s right to live in a safe and stable environment, but on the other
hand, they must keep it healthy;
ii. The national economic growth must be based on rational use of resources and take
into account environmental dimensions;
iii. Active and effective participation of the whole population for environment protection
and management;
iv. A special emphasis must be laid on environmental education and sensitization
programme at all levels with more involvement of women and the youth;
v. Environmental impacts are to be analyzed while conducting studies of development
projects.
Further, the policy proposes the elaboration or updating of master plans and special
planning in urban areas with regard to population and land development aspects. In natural
resources management (including land and water), the policy proposes:
i. Ensure the preservation and protection of soils against any form of degradation;
ii. Ensure that a prior study of environmental impact which underlines costs and
benefits from slopes and underlying ecosystems protection is conducted for any
development projects and;
iii. Encourage programmes of rainwater collection, stocking and use.
The policy also proposes the following in regard to biodiversity, forests, wetlands
management and other natural reserves and or ecosystems:
i. Set up protection measures for slopes to avoid degradation of swamps;
ii. Promote the rehabilitation of ecosystems under degradation and restoring
endangered species.
On the issue of environmental education, information and research, the policy proposes
among others to 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:
i. Set up a system of waste collection, transport, disposal and elimination;
ii. Establish norms of zone protection between dumps, human buildings and water
sources;
iii. Set up an appropriate canal and evacuation system for waste waters and rainwater
in towns and resettlement sites “Umudugudu”.
The National Policy on Environment for Rwanda harmonizes other policies like on agriculture,
energy. The policy further proposes that the Central Government will be concerned with
conservation and protection policies while tourism and environmental management will be
transferred to the District and Kigali City levels.
Table 6 below gives an outline of other key policies that guide environmental considerations
in national and local development efforts.
Table 6: Key policies and policy guidelines for environment management in Rwanda
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Relevancy

Vision 2020 and
EDPRS 2



Agricultural Policy
(2005)

Health Sector
Policy

Land Policy

EIA

The long-term objective of Vision 2020 is to make Rwanda a
middle-income country. To reach the targets set for Vision 2020,
the government developed the Economic Development and Poverty
Reduction Strategy 2 (EPDRS2) 2013-2018 which, under the
Economic Transformation Pillar, aims to promote secondary cities as
centres of non-agricultural economic activities. Six key urban
centres were identified as secondary cities and “poles of growth” to
be prioritized: Muhanga, Huye, Rusizi, Rubavu, Musanze and
Nyagatare. Linkages to other towns and rural areas will be
enhanced in these cities, as well as access to affordable housing,
while Kigali will remain the main city and regional hub.
 Under EDPRS2, Priority 4 provides for transform the economic
geography of Rwanda by facilitating urbanisation and promoting
secondary cities. Six Secondary Cities will be developed as poles of
growth and centres of non-agricultural economic activities. This will
require investment in specific hard and soft infrastructure and
strategic economic projects that will trigger growth of these cities
and enhance linkages to other towns and rural areas. Upgraded
roads will be a key element of increased attractiveness of these
cities.
The main objective of this policy is to intensify and transform
subsistence agriculture into market oriented agriculture. The use of
contemporary inputs like improved seeds and fertilizers is envisaged.
This policy puts emphasis on marshland development for increased food
production because the soil on hills is degraded by erosion and
rendering it unproductive. The policy promotes small scale irrigation
infrastructure development in the selected marshlands while preventing
environmental degradation and ensuring sustainable development. To
achieve sustainable development in agricultural sector, the policy
emphasizes the need to adopt Integrated Pest Management (IPM)
practices. The use of IPM practices is highly recommended in this
environmental impact assessment study as this will guide on the best
use of pesticides. The policy also seeks to increase crop specialization in
wetland areas (rice, maize, potatoes, beans, tea, and coffee). Promotes
cooperatives in Rice, maize and use of fertilisers as farm in-puts to
increase productivity.
One of the objectives of Rwanda Heath Sector Policy is to improve the
quality of life and demand for services in the control of disease. The
policy identifies the most common illnesses as a result of unhealthy
living or working environment. The health sector policy required for the
proposed infrastructure subprojects emphasis is put on ensuring quality
environment and environmental control of the disease vector especially
in marshland areas.
The Rwanda land policy calls for rational use and sound management of
national land resources, and that land use be based on established
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. On the use and
management of hillsides and marshlands, the policy stipulates that
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National Water
Resources
Management
Policy

Urbanization and
Rural Settlement
Sector Strategic
Plan (2013 –
2018)

National

EIA

marshlands meant for agriculture should be cultivated after adequate
planning and Environmental Impact Assessment. The policy introduces
the consideration of master plans for use and sound management of
land resources. The policy also provides development of land use plans
based on suitability of the areas/lands thus distinguishing the different
categories of land and their purpose. The policy promotes irrigating
areas that are more or less flat and semi-arid to support agricultural
production while discouraging overgrazing and pasture burning. On the
use and management of hillsides and marshlands, the policy stipulates
that marshlands meant for agriculture should be cultivated after
adequate planning and Environmental Impact Assessment.
The Water and Sanitation Sector is based on vision 2020, millennium
development goals and poverty reduction strategy. The policy provides
for decentralization in line with the national decentralization policy,
institutional aspects, integrated watershed management, monitoring
and assessment and participatory approach to water and sanitation
among other sectoral reforms in Rwanda.
The water policy aims at fair and sustainable access to water,
improvement of the management of water resources, etc. through
reforestation on hillsides and water catchments areas. This policy would
seem in conflict with other sector policies including agriculture and
marshland development. The policy also calls for a holistic approach to
the management of water resources while integrating other policy
provisions related to forests, wetlands, agriculture and land. This policy
is therefore relevant to this project as most of the project activities will
be undertaken within Warufu River Valley and associated marshlands,
use water resources and have an impact on quantity and quality of
water resources.
This plan is a comprehensive strategic action plan that lays the
foundation for sustainable urban and regional development in Rwanda
and seeks to address the key issues faced due to urbanization pressures
in the country. It is aligned with the key national strategies of Rwanda
related to economic development, human development and
environment. Key objective of the strategic plan is to ensure that
development planning policies and processes are fully functional at local
government level through clear guidelines and regulatory frameworks,
and putting in place defined roles and responsibilities for the various
stakeholders.
Special focus is reserved for the harmonization of the development
plans at various levels, strengthening coordination of different agencies
involved in the sector, revitalising the role of private sector in service
delivery and investment, comprehensively addressing cross-cutting
themes such as, capacity building, regional integration, environment
and climate change, social inclusion etc., through their inclusion within
the unified urban and rural development sector, fostering community
participation in the urbanization process, strengthening financial
management at local government level for budgeting and preparing
capital improvement plans urban projects; and operationalise
monitoring and evaluation of implementation efforts to check
compliance with sectoral targets.
This strategy defines the objectives and priorities for the conservation
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and sustainable management of biodiversity. The plan includes hillsides
and wetlands and protected areas as some of the areas that need to be
conservation. The strategy focuses on five major areas i.e. improved
conservation of protected areas and wetlands; sustainable use of
biodiversity in natural ecosystems and agro-ecosystems; rational use of
biotechnology; development and strengthening of policy, institutional,
legal and human resources frameworks; and equitable sharing of
benefits derived from the use of biological resources. Upgrading of road
infrastructure should therefore not impact biodiversity negatively.
The National Poverty Reduction Strategy identifies the transformation of
the subsistence agriculture, into a modernized agriculture, which is
market oriented as one of the priority sectors. Other priority areas
include human development which covers the actions of improving
living conditions of the poor, economic infrastructure, governance,
development of the private sector and the institutional reinforcement
which includes transport sector.
District Development Plans are aligned to EDPRS II, which is
contributing to its implementation and consequently to the revised
Vision 2020 targets. The aim and purpose of the District Development
Plans is to create a platfoam for Districts to reflect on the past
achievements and potentials and to come up with the priorities that will
drive the development of district for the next five years and to meet the
social economic development and needs of the population without
contradicting with the national priorities. This project is in line with the
DDP priority in promoting urbanization and facilitating access to basic
infrastructure.

Institutional Framework

The institutional framework for environmental management is registered in the Organic Law
of Rwanda determining the modalities of protection, conservation and promotion of the
environment in Rwanda, published in the Official Gazette RWA Nº 9 of the 1st May 2005,
particularly in its chapter III relating to the establishment of the institutions.
The environment protection and management lawof Rwanda provides for the establishment
of the Rwanda Environment Management Authority (REMA) and entrusts it with the
responsibility for the follow-up of the environmental impact assessments concerning
investment and development projects.
2.3.1. Rwanda Environment Management Authority
Under the Organic Law No. 04/2005 of 08/04/2005 the main coordinating agency for
environment, REMA, was established, and charged with the coordination and overseeing all
aspects of environmental management for sustainable development. One of REMA’s principal
functions is to oversee the conduct of EIA and take a decision on proposed development
projects to be undertaken by both public and private sectors. However, the responsibility of
handling EIA review and approval was moved to RDB under the one stop centre. Before
commencing implementation of business projects, investors are required to cross-check
whether their projects are required to undergo an EIA. Applications for EIA certificate is
currently addressed to RDB.
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In regard to the EIA process, REMA is tasked to:
i. Compile a list of EIA Experts to conduct EIA studies and submit them to MINIRENA for
approval,
ii. Enforce compliance through inspection, environmental monitoring and auditing,
iii. Ensure compliance with EIA provisions,
iv. Manage the production and updating of guidelines on EIA practice, procedures and
regulations,
v. Preparation of sector-specific EIA guidelines,
vi. Maintain a register of projects being appraised under the EIA process,
vii. Maintain a central library of approved EIA reports,
viii. Register and maintaining a directory of registered EIA Experts.
Figure 3 below gives a representation of the EIA process in Rwanda.
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Figure 3: EIA Process in Rwanda
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2.3.2. Rwanda Development Board
Rwanda Development Board (RDB) is a one stop centre for GoR charged with promoting and
facilitating investment in Rwanda in accordance with established law including environmental
protection and management. With secondment of environment managers in RDB by REMA,
the responsibility of approving terms of reference for EIA development, and review and
approval of the EIA Reporthas been transferred from REMA to RDB where a department of
EIA has been created and tasked with review and approvals of all EIA reports for proposed
projects and programmes before they are approved for implementation.
The Key responsibility of EIA department under the One Stop Centre of RDB is to:
i. Receive and register EIA Applications (Project Briefs) submitted by developers;
ii. Identify relevant Lead Agencies to review Project Briefs and provide necessary input
during screening,
iii. Review Project Briefs and determine project classification at screening stage,
iv. Transmit Project Briefs to relevant Lead Agencies and concerned Local Governments to
provide input on Terms Of Reference (ToR),
v. Publicize Project Briefs and collect public comments during development of ToR,
vi. Receive EIA documents submitted by a developer and verify that they are complete,
vii. Transmit copy of EIA Reports to relevant Lead Agencies, Local Governments and
Communities to review and make comments,
viii. Review EIA reports and make decision on approval, organize and conduct public
hearings, appoint an officer from Authority to chair public hearings, receive public
comments and compile public hearing reports,
ix. Appoint the Technical Committee and its representative to the Technical Committee,
x. Forward EIA Documents (EIA Report, Environment Monitoring Plan and Public Hearing
Report) to the Technical Committee,
xi. Chair the Executive Committee which makes final decision on approval of a project,
xii. Communicate decision on whether or not a proposed project is approved,
xiii. Issue to developers EIA Certificate of Authorization if their projects are approved,

2.3.3. Ministry of Natural Resources
The Ministry of Natural Resources (MINIRENA)is responsible for developing land utilization
policies (including surveying, land classification, land laws and land tenure); the
development of environmental policies and procedures (including impact assessments),
protection of natural resources (water, land, flora, and fauna), environmental legislation,
biodiversity, and other environmental aspects.
The Chapter IV of the Organic Law on Environmental Protection, Conservation and
Management, Article 65, clearly calls for the need to subject projects to mandatory
Environmental Impact Assessment. The Article 65further specifies that every project shall be
subjected to environmental impact assessment prior to its commencement. It shall be the
same for programs, plans and policies likely to affect the environment. Specific details of
projects referred to in this Article shall be spelt out by the order of the Minister in charge of
environment. MINIRENA is one of the lead Agencies / Line Ministry as provided by the
General Guidelines and Procedure for EIA.
MINIRENA like any other Lead Agency is supposed to perform the following functions in the
EIA process:

36

Land husbandry, Water harvesting and Hillside irrigation Project (LWH):

i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.

EIA

Participate in screening at the request of REMA,
Publish the list of EIA practitioners
At the request of REMA, review Project Briefs so as to advise on Terms of Reference,
Ensure that their own projects adhere to EIA requirements,
Ensure that private-sector projects in fields over which they have jurisdiction comply
with EIA requirements,
At the request of REMA, review EIA report,
Serve on REMA’s Technical Committee,
Serve on REMA’s Executive Committee,
Provide information or advice to developers and EIA Experts during EIA process,
Participate as panelists at public hearings held during the conduct of EIA,
Advise developers on the requirement for EIA (where relevant) before licensing their
projects,
Assist in inspecting and monitoring environmental compliance by ensuring that
licensing terms and conditions are met, including those specified by REMA.

2.3.4. Local Governments
Local Governments under the General Guidelines and Procedure for EIA are tasked to
perform the following functions:
i. At the request of RDB, review Project Briefs so as to advise on Terms of Reference,
ii. Provide information or advice to developers and EIA Experts when consulted during
EIA process,
iii. At the request of RDB, review EIA reports and provide comments to RDB,
iv. Assist RDB in organizing public hearings,
v. Host public hearings,
vi. Host individual consultations,
vii. Gather written comments from public and transmit them to RDB.

2.4.

International Context of EIA

EIA process operates within and towards the global concept of sustainable development. It
is intended to achieve benchmarks and embrace commitment to international environmental
conventions agreed upon in Ramsar (1971), Vienna (1985), Montreal (1990), Rio (1992),
Kyoto (1998), and Stockholm (2001) to all of which, Rwanda is a party. EIA is internationally
considered as an invaluable tool for environmental management, and it provides a
framework for promotion of efficient decision-making in project approval; enables
implementation of environmental safeguards to mitigate significant negative impacts, avoid
ecological damage and large-scale irreversible loss of natural resource; play role in
information dissemination between Rwanda and neighboring countries and widen the scope
of understanding of impacts beyond its borders. EIA process in Rwanda provides a 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 IBRD focuses on middle income and
creditworthy poor countries, while IDA focuses on the poorest countries in the world. In
addition to the IBRD and IDA, three other institutions are members of the WBG: the
International Finance Corporation (IFC), the Multilateral Investment Guarantee Agency
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(MIGA) and the International Centre for Settlement of Investment Disputes (ICSID). The
following discussion applies to IBRD and IDA.
The operations of IDA and IBRD members are guided by a comprehensive set of
environmental and social policies and procedures dealing with the Bank’s development
objectives and goals, the instruments for pursuing them, and the project sponsor
requirements for Bank-financed operations. These policies and guidelines, known as
Operation Policies (OPs), are set out in the Bank’s Operational Manual. The Ops are focused
statements that follow from the Bank’s Articles of Agreement, general conditions, and Bank
policies specifically approved by the Board. The Manual also addresses procedures, good
practice and advice on implementation of policies.
Within the overall set of OPs, the Bank has identified ten key policies critical to ensuring that
potentially adverse environmental and social impacts are identified, minimized and mitigated.
These ten are known as the “Safeguard Policies” and include:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

Environmental Assessment (OP 4.01);
Physical Cultural Resources (OP 4.11);
Disputed Areas (OP 7.60);
Forests (OP 4.36);
Indigenous Peoples (OP 4.10 );
International Waterways (OP 7.50);
Involuntary Resettlement (OP 4.12);
Natural Habitats (OP 4.04);
Pest Management (OP 4.09) and;
Safety of Dams (OP 4.37).

The Bank undertakes screening of each proposed project to determine the appropriate
extent and type of Environmental Assessment (EA) to be undertaken. Depending on the
type, location, sensitivity, and scale of the project and the nature and magnitude of its
potential environmental impacts, the Bank will classify the proposed project into one of the
categories (A, B, C). The project sponsor is responsible for any environmental due diligence
required by the Safeguard Policies, with general advice provided by Bank staff. Further
details of the Bank’s environmental and social Safeguard Policies can be viewed at
www.worldbank.org.
The Warufu Project was assigned environmental Category B and will therefore have to follow
and ensure strict adherence to the World Bank Safeguard Policies discussed below:
i. Environmental Assessment (OP 4.01)
This policy requires Environmental Assessment (EA) of projects proposed for World Bank
financing to help ensure that they are environmentally sound and sustainable, and thus
improve decision making. The EA is a process whose breadth, depth, and type of analysis
depend on the nature, scale, and potential environmental impact of the proposed project.
The EA process has thus taken into account the natural environment (air, water, and land);
human health and safety; social aspects (involuntary resettlement, indigenous peoples, and
cultural property) and trans-boundary and global environmental aspects.
GWCL assessed and predicted the potential environmental and social impacts likely to
happen during implementation and operationalization of the WarufuIrrigation Agriculture
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development project, including elaboration of therespective mitigation, monitoring and
institutional actions to be taken so as to mitigate the impacts. This is geared towards
eliminating, reducing the adverse environmental and social impacts to acceptable standards.
This EIA report is therefore subject to disclosure to the general public and IDA.
The World Bank system assigns a project to one of three project categories, as defined
below:
(a) Category “A” Projects: An EIA is always required for projects that are in this
category. Impacts are expected to be ‘adverse, sensitive, irreversible and diverse
with attributes such as pollutant discharges large enough to cause degradation of
air, water, or soil; large-scale physical disturbance of the site or surroundings;
extraction, consumption or conversion of substantial amounts of forests and other
natural resources; measurable modification of hydrological cycles; use of hazardous
materials in more than incidental quantities; and involuntary displacement of people
and other significant social disturbances;
(b) Category “B” Projects: Although a full EIA is not always required, some
environmental analysis is necessary. Category B projects have impacts that are ‘less
significant, not as sensitive, numerous, major or diverse. Few, if any, impacts are
irreversible, and remedial measures can be more easily designed.’ and;
(c) Category “C” Projects: No EIA or other analysis is required. Category C projects
result in negligible or minimal direct disturbance of the physical environment. Typical
projects include education, family planning, health, and human resource
development.

ii. Natural Habitats (OP 4.04)
The conservation of natural habitats, like other measures that protect and enhance the
environment, is essential for long term sustainable development. World Bank therefore
supports the protection, maintenance, and rehabilitation of natural habitats. Natural habitats
are land and water areas where (i) the ecosystems biological communities are formed
largely by native plant and animal species, and (ii) human activity has not essentially
modified the areas primary ecological functions. All natural habitats have important
biological, social, economic, and existence value. Important habitats may occur in tropical
humid, dry, and cloud forest; temperate and boreal forest; natural arid and semi-arid lands,
mangrove swamps, coastal marshes, and other wetlands; estuaries, sea grass beds, coral
reefs, freshwater lakes and rivers; alpine and sub alpine Environments, including herb fields,
grasslands, and paramos; and tropical and temperate grasslands.
Therefore, the natural habitats policy is applicable to the proposed project within Warufu
marshland, as it may have potential adverse impacts on the marshlands and the catchment
area. These ecosystems support varying degrees of natural complexities of flora and fauna.
Therefore, in regard to the above policy, we have proposed various mitigation measures to
eliminate and or reduce the likely advance impacts as a result of implementing this project.
iii. Pest Management (OP 4.09)
This policy aims at the management of pests and pesticides that affect either agriculture or
public health. The World Bank supports a strategy that promotes the use of biological or
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environmental control methods and reduces reliance on synthetic chemical pesticides. Rural
development and health sector projects have to avoid using harmful pesticides. A preferred
solution is to use Integrated Pest Management (IPM) techniques.
In appraising a project that will involve pest management, the Bank assesses the capacity of
the country’s regulatory framework and institutions to promote and support safe, effective,
and Environmentally sound pest management. As necessary, the Bank and the borrower
incorporate in the project components to strengthen such capacity. The Bank uses various
means to assess pest management in the country and support integrated pest management
(IPM) and the safe use of agricultural pesticides: economic and sector work, sectoral or
project-specific environmental assessments, participatory IPM assessments, and investment
projects and components aimed specifically at supporting the adoption and use of IPM.
For World Bank funded agriculture projects, pest populations are normally controlled through
IPM approaches, such as biological control, cultural practices, and the development and use
of crop varieties that are resistant or tolerant to the pest. The policy supports use of
environmental methods for public health projects in controlling pests. Where environmental
methods alone are not effective, the Bank may finance the use of pesticides for control of
disease vectors.
The policy calls for assessment of the nature and degree of associated risks, taking into
account the proposed use and the intended users for procurement of any pesticide in Bank
financed projects. The policy sets criteria to apply for the selection and use of pesticides in
Bank financed projects including must have negligible adverse human health effects, must
be shown to be effective against the target species, and must have minimal effect on non
target species and the natural environment. The methods, timing, and frequency of pesticide
application are aimed to minimize damage to natural enemies. Pesticides used in public
health programs must be demonstrated to be safe for inhabitants and domestic animals in
the treated areas, as well as for personnel applying them and the use must take into
account the need to prevent the development of resistance in pests.
The policy requires that any pesticides it finances be manufactured, packaged, labeled,
handled, stored, disposed of, and applied according to standards acceptable to the Bank.
The Bank does not finance formulated products that fall in World Health Organisation (WHO)
classes IA and IB, or formulations of products in Class II, if the country lacks restrictions on
their distribution and use; are likely to be used by, or be accessible to, lay personnel,
farmers, or others without training, equipment, and facilities to handle, store, and apply
these products properly.
The LWH project has developed and disclosed a Pest Management Plan, which is applicable
to Warufu subproject.
iv. Involuntary Resettlement (OP 4.12)
The objective of this policy to avoid where feasible, or minimize, exploring all viable
alternative project designs, to avoid resettlement. This policy is active in situations involving
involuntary taking of land and involuntary restrictions of access to legally designated parks
and protected areas (like marshlands). The policy aims to avoid involuntary resettlement to
the extent feasible, or to minimize and mitigate its adverse social and economic impacts.
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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 assets, or (iii) loss of income
sources or means of livelihood, whether or not the affected persons must move to another
location; or (b) the involuntary restriction of access to legally designated parks and
protected areas resulting in adverse impacts on the livelihoods of the displaced persons. The
policy prescribes compensation and other resettlement measures to achieve its objectives
and requires that borrowers prepare adequate resettlement planning instruments prior to
project appraisal of proposed projects. The objective of this policy to avoid where feasible,
or minimize, exploring all viable alternative project designs, to avoid resettlement. The policy
requires the displaced persons and their communities, and any host communities receiving
them, are provided timely and relevant information, consulted on resettlement options, and
offered opportunities to participate in planning, implementing, and monitoring resettlement.
Appropriate and accessible grievance mechanisms are established for these groups. In new
resettlement sites or host communities, infrastructure and public services are provided as
necessary to improve, restore, or maintain accessibility and levels of service for the displaced
persons and host communities.
In the project site, there are no affected communities that require to be resettled since the
area to be developed is alreadylargely under rice cultivation and theproperty evaluation for
the affected parties has already been done and completed.The MINAGRI/LWH project has
prepared and publicly disclosed a Resettlement Policy Framework, which guides the
preparation of project specific Resettlement Action Plans in case of projects tht displace
people physically or lead to loss of economic livelihood.A comparison between Rwanda laws
and World Bank Policy is presented in Table 7.In the case of conflict between World Bank
Policies and National regulations, the most rewarding or beneficial to the PAPs will prevail.
v. Safety of Dams (OP 4.37)
Whenthe World Bank finances a project for construction of a new dam, the Bank requires
that the borrower hires a competent and experience person or firm to design and also
supervise the dam’s construction with strong emphasis on safety measures among other key
aspects. In addition, the borrower is required to put in place and implement professionally
set and Bank approved dam safety measures for the design, bid tendering, construction,
operation, and maintenance of the dam and associated works. To this effect the Bank
distinguishes between small and large dams.


Small dams are considered to those that are less than 15 meters in height. This
normally covers, for example, farm ponds, local silt retention dams, and low
embankment tanks.



Large dams are taken to be15 meters or more in height. Also dams that lie between
10 and 15 meters in height are treated as large dams if they present special design
complexities--for example, an unusually large flood-handling requirement, location in
a zone of high seismicity, foundations that are complex and difficult to prepare, or
retention of toxic materials. 5 Dams under 10 meters in height are treated as large
dams if they are expected to become large dams during the operation of the facility.
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For small dams, generic dam safety measures designed by qualified engineers are usually
adequate, while for large dams, the Bank requires that:
a) an independent panel of experts (the Panel) of the investigation, design, and
construction of the dam and the start of operations conducts a review of all aspects
of the dam construction;
b) detailed plans be prepared to guide the construction with a specific plan for
construction supervision and quality assurance, an instrumentation plan, an
operation and maintenance plan, and an emergency preparedness plan;
c) the bidders are prequalified prior to procurement and bid tendering, and,
d) periodic safety inspections of the dam after completion be planned for and carried
out.
The Panel should be made up of a minimum of three and or more experts, appointed by the
borrower and that are acceptable to the Bank, with expertise in the various technical fields
relevant to the safety aspects of the particular dam.The primary purpose of the Panel is to
review and advise the borrower on matters relative to dam safety and other critical aspects
of the dam, its appurtenant structures, the catchment area, the area surrounding the
reservoir, and downstream areas. However, the borrower normally extends the Panel's
composition and terms of reference beyond dam safety to cover such areas as project
formulation; technical design.
Where appropriate, as part of policy dialogue with the country, Bank will discuss any
measures necessary to strengthen the institutional, legislative, and regulatory frame-works
for dam safety programs in the country.
The borrower is responsible for contracting the services of the Panel and provides
administrative support for the Panel's activities. Beginning as early in project preparation as
possible, the borrower arranges for periodic Panel meetings and reviews, which continue
through the investigation, design, construction, and initial filling and start-up phases of the
dam. The borrower informs the Bank in advance of the Panel meetings, and the Bank
normally sends an observer to these meetings. After each meeting, the Panel provides the
borrower a written report of its conclusions and recommendations, signed by each
participating member; the borrower provides a copy of that report to the Bank. Following the
filling of the reservoir and start-up of the dam, the Bank reviews the Panel's findings and
recommendations. If no significant difficulties are encountered in the filling and start-up of
the dam, the borrower may disband the Panel.
vi. Physical Cultural Resources (OP 4.11)
The objective of OP/BP 4.11 on Physical Cultural Resources is to avoid, or mitigate, adverse
impacts on cultural resources from development projects that the World Bank finances.
Cultural resources are important as sources of valuable historical and scientific information,
as assets for economic and social development, and as integral parts of a people's cultural
identity and practices. The loss of such resources is irreversible, but fortunately, it is often
avoidable. In the project site, there are no physical and cultural resources that were
identified during this study. In case any cultural or physical resources are identified during
the implementation of this project, the project will be classified as Category B, and subject
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to the provisions of this policy: (b) for any project located in, or in the vicinity of, a physical
cultural resources site recognized by the borrower. A physical cultural resources
management plan in that case has to be designed in consistent with Rwanda’s overall policy
framework and national legislation and takes into account institutional capabilities with
regard to physical cultural resources. However, no physical cultural resources are expected
in the project site during the implementation phase of the project since the site is largely
already under rice cultivation.
Table 7: Comparative Analysis between World Bank OP 4.12 and Rwanda Legislations
Principles

Rwanda Legislations

World Bank Operational Policies

Valuation

Valuation is covered by the
Expropriation Law and the Land
Valuation Law and stipulates that
the affected person receive fair
and just compensation
depending on going market rates
and as per bench mark values
set up Council for Real Property
valuers.

OP 4.12 prefers Replacement cost method
of valuation of assets that helps
determine the amount sufficient to
replace lost assets and cover transaction
costs. In applying this method of
valuation, depreciation of
structures and assets should not be taken
into account If the residual of the asset
being taken is not economically viable,
compensation and other resettlement
assistance are provided as if the entire
asset had been taken.

Compensati
on

The expropriation law entitles
the landholder to compensation
for the value of the land and
activities on the basis of size,
nature location considering the
prevailing market value; and 5%
of the value as disturbance or
relocation allowance.

OP 4.12 gives preference to land based
resettlement strategies for displaced
persons whose livelihoods are land-based
as compared to monetary compensation
including bonfide land owners as well as
temporary users and illegitimate users at
the time of valuation.

Adopt OP4.12 mode
of compensation by
giving preference to
land based
resettlement as
opposed to
monetary
compensation

Citizens
engagemen
t
and
participatio
n

The Expropriation simply
stipulates that affected peoples
be fully informed of expropriation
issues. The law also conflicts the
very purpose of consultation and
involvement by prohibit any
opposition to the expropriation
program if considered to be
under the pretext of selfcentered justification which
might not be the case
Rwanda expropriation law
stipulates a timeframe upon
when the property to be
expropriated must be handed
over which is 120 days after
compensation has been paid.

WB OP 4.12 requires that persons to be
displaced should be actively be consulted
and should have opportunity to participate
in planning and design of resettlement
programs with due regard to cceptable
alternatives equivalent or better than the
existing situation before
displacement/expropriation.

Adopt OP 4.12
methods of
participation

OP4.12 requires that displacement must
not occur before necessary measures for
resettlement are in place, i.e., measures
over and above simple compensation.
Measures pertaining to provision of
economic rehabilitation however can and
often do occur
post displacement. WB OP 4.12 provides
for a timeframe (cut-off
date) upon which interested parties are
entitled to respond

A cut-off date should
be applied; and PAPs
advised on how to
expeditiously contest
any issue that
adversely affects
them without proper
compensation and
restoration of their
livelihoods

Section 2 of the expropriation
law

Under the OP 4.12 , it’s not necessary to
prove that the project fits within the

Adopt Rwanda
Expropriat

Timeframe

Overall
strategy
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on procedures, provides
for the process to show how
the sub projects fits into the
land master plan of the area
in question

overall
land master plan

ion Law

The law requires the person who
owns land intended for
expropriation to provide evidence
of ownership or rights on that
land and presents a certificate to
that effect

OP 4.12 criteria for eligibility include even
those who do not have formal legal rights
to land at the time the census begins but
have a claim to such land or assets-provided that such claims are recognized
under the laws of
the country or become recognized
through a process identified in the
resettlement plan and also those who
have no recognizable legal right or claim
to the land they are occupying

OP 4.12 will be more
appropriate for
determining
eligibility due to the
fact that many of
those who farm the
lands don’t own it,
although they may
have depended on
farming on such
lands for their
livelihood, and as
such, should be
assisted to at least
maintain their preproject level of
welfare. (especially
for assets)
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3. PROJECT DESCRIPTION
The proposed Warufu irrigation scheme is located in Gatsibo District, Eastern Province,
about 50km north-east of Kigali at an altitude of 1410-1,600m above sea level. The climate
is generally warmer and drier than much of Rwanda, and there is a deficit of rainfall for full
crop requirements for much of the year. The proposed command area is 3,475.12 ha net,
extending 20km along the Nyamabare River valley, and has large expanses of relatively flat
land with suitable soil, making it a prime target for irrigation. LWH’s mandate includes
developing irrigation schemes for high-value crops that will justify the cost of investment.
The project envisions the production of high-value crops with the strongest marketing
potential on irrigated portions of hillsides of the watershed. It is in this regard that the
Project will invest in water harvesting infrastructure, including valley dams and irrigation
infrastructure. Water harvesting infrastructure will be developed jointly with the irrigation
infrastructure including the water conveyance pipes and channels.
The proposed cropping pattern includes year round vegetable production on 35-45% of
command area, maize and beans (including soya) on 42.5% of the area in Seasons A (sepJan) and B (Feb-May) respectively. Perennial fruit, including avocado, mango and banana,
would occupy 15% of the command area. There will be insufficient water for irrigating the
whole area in Season C (Jun-Aug), so three irrigation scenarios were examined: High (60%
of command area in Season C), Medium (55%) and Low (50%).
The annual net irrigation requirements are 406mm, 392mm and 378mm for the high, medium and low scenarios respectively. At an irrigation efficiency of 65% this equates to an annual water demand of 15.6 MCM (million cubic meters), 15.1 MCM and 14.6 MCM.
The expected average gross margin per hectare is RWF1,592,000 for vegetables,
RWF1,636,000 for fruit, and RWF410,000 for field crops. The annual gross margin per
command area hectare is estimated at RWF2,190,000, RWF2,100,000 and RWF2,044,000 for
high, medium and low irrigation scenarios respectively.
Production and marketing of such a large volume of horticultural produce will require a concerted effort from farmers, consolidators

3.1.

Project Location

Warufu Project is wholly located in Gatsibo District, one of the seven Districts making the
Eastern Province. It is divided into 14 Sectors which are; Gasange, Gatsibo, Gitoki, Kabarore,
Kageyo, Kiramuruzi, Kiziguro, Muhura, Murambi, Ngarama, Nyagihanga, Remera, Rugarama
and Rwimbogo. It is also divided into 69 cells and 603 villages “Imidugudu”. Spreading an
area of 1,585.3 km2. The District borders with the Akagera National Park in East, to the
North by Nyagatare District; to the West by Gicumbi District, to the South by Rwamagana
and Kayonza Districts.
3.1.1. Overview of the Climate and Hydrology
Gatsibo District is known of the low rainfall nd high temperatures that limit the availability of
water. The hydrography of Gatsibo District is largely constituted of streams and rivers such
as; Walfu, Karungeri, Cyamuganga, Kanyonyomba, Rwangingo, Kabahanga, Kagina,
Kagende, Rwagitima and Ntende. This hydrographic network combined with the
aforementioned relief offers timeliness of irrigation in the District
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3.1.2. Socio-economic Data

The Need for an Irrigation Scheme: The proposed irrigation scheme is responding to

what is a felt need amongst the communities in the area, who grapple with a range of
challenges, that the project would go a long way towards resolving. It is a highly desirable
project for them; even those who fear they may personally incur some losses if the project
goes ahead, still see the usefulness and importance of the project for the wider community.
They envisage a lot of potential benefits from the project for but also fear that it may be too
good to be true and not materialize.Gatsibo

Nutrition and food security : A lot of the focus of the farmers appears to be food security
and income generation for daily life activities. There are some farmers who focus outside
this box, but in general, the farmers visited basic needs such as food, shelter, health and
education. Many households are food insecure. In many areas, poor harvests, partly as a
result of soil infertility and inadequate access to water is compounded by poor incidence of
food storage to make households vulnerable to periods of hunger. Distress sales by
vulnerable families have sometimes included sale of future produce to meet ‘present’ needs
and also renting off of land, leaving them with only their labor to see them through. To
reduce vulnerability, it is important to address the underlying factors for food scarcity and
increase productivity and a culture of food storage and food security gardens. It is rather
important that families are enabled to keep small animals / poultry/ fish to improve access to
protein, such as meat, poultry, eggs and fish. Vegetables are an important part of the diet
but are also valued as commercial crops. The areas require full development of the value
chain, including good harvesting and processing technology, storage. The irrigation scheme
has the potential to address several of the issues affecting these communities, as well as to
propel many families into improving their lives and widening their options.
There is a lot of group activity in the communities, most of them coming together to address
or resolve common problems faced by the members of the community, as women, men,
youth, parents, farmers, livestock farmers and other identities. Several groups come
together in order to ensure that they have the capacity to support their members to pay
medical insurance, which is close to a compulsory expenditure, so they have to find ways of
making the money for it.

Housing conditions: Most of the people surveyed owned their houses and the land on
which they were. Several people cultivate in the marshlands, which are generally known as
belonging to the government and for that reason, they are not very sure about their chances
of getting compensation in case they have to move. They are willing to exploit the marshlands for farming.

Water for household use and irrigation : The study area has several communities that
are water stressed, both for agriculture and for household use. For this reason, the prospect
of an irrigation scheme is highly welcomed, only dampened slightly by concerns about
whether and how the communities will benefit,

Farm labor and labor availability : In general, there is a positive attitude, even a hunger,
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for work opportunities particularly in areas where the size or quality of land makes it difficult
or impossible to depend on farming for overall livelihood. This means that while most of the
respondents are interested in having their own farms, at the same time, many of them are
not averse to working on other people’s farms to make ends meet. There is a time of year,
when labor is more available. Much of the available employment opportunities involve casual
labor on the farm. There are few formally employed people, mostly employed by
government. Agriculture is the most important activity and the most available means by
which communities can make a living. Due to the limited availability of jobs, there is
eagerness for government to provide opportunities for work under projects.

Extension services and training: The farmers have a big need for extension service
covering several technologies, such as soil conservation; erosion control, planting, fertilizer
and pesticide use, processing, among others. The local agronomists are the most important
group that interfaces with the farmers, in addition to the lead farmers. These are the people
who need to be empowered with information and means to support the farmers deal with all
the issues regarding the irrigation scheme. One of the most appreciated methods of learning
is exchange visits. It is important that demonstration is an integral part of the project. In
addition to agriculture extension, there is a need for a reliable and timely supply chain.
There may not be swathes of land for investors to use for increased production, but farmers
are willing to learn to provide quality and timely produce, but this capacity is currently
lacking. A lot of mobilization is required, but as the farmers point out, the biggest incentive
is the presence of a ready market, with specifications that the farmers need to adhere to.
Vulnerability in various forms is a deterrent to improved production and development of the
families / households in the area.

Savings and Credit: The communities are mostly involved in small savings groups.
Most of the activities of the groups are coupled with savings. The groups are able to
contribute to the resources to manage and maintain their scheme, but need to be
properly mobilized for this.

Post-harvest structures: Harvesting and processing are important points at which a
lot of produce is lost and a lot of mistakes are made. The practices of some community
members show that a lot is required in order to maintain the standards and quality that
is necessary for improved markets.

Transport and communication ; is a critical issue in the area, many of the roads are
very bad and several are only good weather roads. Some communities in the command
area catchment area of Nyagihanga are cut off due to the lack of adequate roads, for
instance the lack of a bridge. It is necessary to make some strategic infrastructural
investments in order to create an enabling environment for improved production.

Community attitudes towards participation in development activities: The
people are very much interested in development activities that will benefit them directly.
They are willing to work and view their own family needs in relation to the work to be
done, i.e. projects are there to improve the well-being of the people and they should be
seen to do so, mainly through provision of work, but also the benefits of the projects to
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the overall wellbeing of the people for whom the projects are initiated in the first place.
The attitude of the communities towards government is that of a benefactor or at least,
expected benefactor, who may not always have the resources, capacity or will to provide for
them what they need. Nevertheless, they live with the hope that they will get something out
of their government that will improve their chances and outlook for the future.

Irrigation practices: The scarcity of water and a harsh dry season are factors in increasing
the demand for irrigation. The attitudes towards the irrigation scheme is very positive and
can be harnessed for the development of a successful project, given strategic actions by the
government, as well as a listening ear to the needs of the people. The communities are willing to provide the elements necessary for a successful scheme, but do highlight some o f
their limitations, expecting the government will provide what they need but do not have.
They are willing to organize into water user committees, but need to be compensated where
they are to give up some or all of their land for the project.
3.1.3. Project area of influence
The project area has total catchment area of 20,881.40ha with the detailed subdivisions of
the catchement assessed as indicated in Table 8. The affected area is covering Warufu River
valley in of Gatsibo District, with the command area covering largely the part with
existingrice irrigation scheme (370 ha) with a few parts with maize fields and beans; water
supplyfor agricultural production is currently from two rivers – Warufu River. The planned
irrigation infrastructure development will include construction of a dam across River Warufu.
Table 8: Subdivisions of the Warufu watershed

Watershed subdivisions

Area (Ha)

%

1

Reservoir

287.09

1.4%

2

Silt Trap Zone

85.99

0.4%

3

command area

3,475.12

16.6%

4

water catchment

15,780.12

75.6%

5

command area catchment

1,253.08

6.0%

20,881.40

100.0%

Total

The hillsides in Warufu site are presently cultivated mainly with subsistence crop such as:
cassava, banana, potatoes, sorghum, and maize limited areas of vegetables and on small
areas rice. It is the finding of the feasibility study that introducing irrigation in Warufu
Project area will aid the farmers in shifting from subsistence agriculture to commercial
system with adoption of high value crops such as: vegetables and fruit trees and sell the
produce to the local or international markets. Irrigation was assessed as a means ofnot only
increasing the crop productivity but also as a means of increase in the production period by
making use of the dry season as well. The water catchment and the catchment of the
command area shall receive support from the project by Land husbandry measures such as:
terracing, soil bunds, cutoff drains, soil improvements by liming, and organic/mineral
fertilizing. The dam reservoir will submerge over 8 community water collection points as
indicated below.
Figure 4: Map showing Area to be submerged by warufu dam reservoir
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Objectives of the Project

The major objective of the Warufu MINAGRI/LWH project is to develop agriculture through
improved land husbandry, waer harvesting and hillside irrigation of high value and
marketable crops along Warufu River in Gatsibo District. The project development will
facilitate the improved agricultural productivity and production, lead to increased household
incomes and reduction in poverty levels, local and regional economic growth, and enhanced
employment opportunities. Specifically, the major purpose of the proposed Warufu
MINAGRI/LWH project in Gatsibo District will meet the following objectives:
 To promote socio economic development of the project area by providing water
and development water reticulation infrastructure for irrigated agriculture
development in Gatsibo District; and
 To increase agricultural productivity and marketing capacities, by ensuring ready
water availability for agricultural production throughout the year while promoting
adoption of high value crops.
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Project Details

The project details are reproduced from the feasibility study. The key project components
include construction of a dam across Warufu River for a establishment and operation of a
water reservoir; and putting in place infrastructure of water supply and drainage to facilitate
irrigation and land husbandry. Dam construction will include a the general dam, a dam
embarkment, spillway, bottom outlet, dam instrumentation and dayworks; while the
irrigation and land husbandry will include development of general iirgiation and land
husbandry, hillside irrigation, land husbandry and construction and rehabilitation of access
roads including putting in place culvert and bridges and cross drainage works. In general
terms the project areas have common characteristics being located in the hilly countryside of
Gatsibo District. The affected areas will be mainly those in which the reservoir will be
established. The dam axis is planned for upstream of Kirehe village about 725m from
Nyagahanga bridge across Warufu River, andwill be at a point of the valley that is
3

approximately 130 m wide, and will create a reservoir of 25 million m gross storage, of
3

which 5 million m will be dead storage. It is also planned that a lower intake that will allow
an abstraction of 2 (out of the 5) million cubic meters will be included. With the set crest
elevation of the dam set at 1546.50m (taking into consideration the lower elevation in the
valley of approximately 1526.60m), the projected maximum dam height from ground level
will be 19.90m but will increase in the narrow strip of the riverbed to nearly 21.00m.
Table 9: Summary of works and costs distributed per item
Description of activities
Amount(RWF)
Dam construction
6,809,175,000
Conveyance system
3,242,755,000
Irrigation network
18,143,265,595
Crop/landhusbandry
15,814,982,850
Total Cost of Works
Monitoring andsupervision of work
1,250,000,000
ESMP project costs
857,600,000
Environmental Monitoring and Establishment
100,000,000
Physical Cultural Resources Protection
400,000
TOTAL
46,160,578,445
3.3.1. Environmental conservation aspects
The project design took in consideration the hilly landscape of the project area, and has
included development of terracing across the hillsides of the command area and on both
sides of the reservoir.This will help in mitigating the serious risk of soil erosion in the
command area and sedimentation in the reservoir. The proposed infrastructure for erosion
control measures include constructing anti-erosion structures (bench terraces and narrow
cut bench terraces) coupled with ensuring adequate drainage system along the hillsides that
surround Warufu and Ngiryi Rivers, and associated marshlands. The ESMP recognizes also
the need for restoration of the 10m river buffer zone protection as this has nearly all been
used up for agricultural production along the whole extent of the two rivers.
3.3.2. Raw Materials Inputs during construction phase
The raw materials that are expected to be used for the construction of the project and their
sources are summarised in Table 10 below:
Table 10: Materials to be used during construction
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1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

Raw Material
River and building sand for
concrete and building mortar
Laterite (for construction e.g
access roads)
Aggregates for concrete and
construction
Cement
Bricks
Concrete blocks
Diesel for operation of plant and
machinery
Water for construction, dust
suppression and workers domestic
use
General building materials (e.g.
timber, polythene sheeting, brick
force and mesh reinforcement,
pipes, paint, etc.)
Equipment (e.g Earth Moving
Equipment)

EIA

Source

Mode of Delivery

Local suppliers

Road truck

Approved borrow pits /
quarries

Road truck

Local approved suppliers

Road truck

Local approved supplier
Local approved supplier
To be manufactured on
and off-site
Local approved Service
Station

Road truck
Road Truck
Road truck
Road truck

Onsite abstraction rate <
2.5 l/s

Pump

Local approved suppliers

Road truck

Local approved contractor

Road truck

3.3.3. Size of command area

The gross command area is 3031.4 ha out of which only 2000 ha will be possible to
irrigate because of the limitation of the runoff expected to be collected in the dam
reservoir. The picture below shows the extent and the main features of the command
area. The gross command area includes some areas which cannot be irrigated such as:
forests, open land, shallow soils, built areas, roads, etc. The valley of Warufu stream is
currently highly cultivated including having an area of 370 ha paddy rice irrigated
scheme.The project propses adoption of high value vegetables and fruits as agreed.
Design criteria for irrigation infrastructure
3.3.4. Roads, culverts and bridges
Along main canals and pipelines roads are designed to be used for multiple purposes such as
construction of canals and irrigation infrastructure, operation and maintenance of irrigation
infrastructure and collection of agriculture produce. The roads to be rehailitated are 6 m
wide with a side inclination of 3% to evacuate the rain water into adjacent drainage ditch.
On top of roads a layer of 20 cm of lateritic material will keep the road accessible even in
rainy seasons.
3.3.5. Proposed crops and cropping pattern
The aim of introducing irrigation according to the MINAGRI/LWH plan is to promote the
production of high value crops in addition to facilitating the transformation from subsistence
to commercial production of the traditional crops. Usually, the annual crops are grown in wet
seasons A and B under rain-fed conditions. However, introduction of irrigation is expected to
increase the agricultural productivity of the short term crops, both existing and the new high
value crops, and also extend the growing season over the dry season C. Target crops that
will be introduced include mainly vegetables and fruit trees, which would be sold locally, in

51

Land husbandry, Water harvesting and Hillside irrigation Project (LWH):

EIA

the region and on international markets. Target crops include soya beans; passion fruits;
mangoes; cucumbers; french beans; tree tomatoes; tomatoes; green and sweet peper;
onions; carrots; cabbages and water melons.The feasibility study established that higher
yields can be obtained if the valley bottom is irrigated by sprinkler method compared to
present flooding method.
According to the feasibility study perennial fruit crops will occupy 15% (375ha) of the
command area. It is proposed that seasonal (or annual) horticultural crops are grown
continuously year-round, although not exceeding 42.5% (1,063ha) of the command area in
Seasons A and B, and between 35% and 45% (875 – 1,125ha) of the command area in
season C, depending on the irrigation scenario. Although not high-value crops, maize and
dry beans are the main seasonal crops currently grown in Warufu, and farmers will continue
to need them for food security. It is proposed that maize occupies 42.5% of the command
area in season A, and that beans, including bush, climbing and soya beans, occupies 42.5%
in season B.
3.3.6. Hydropower
The Warufu project includes a plan to construct two power plants, one at the dam toe and
the other just upstream of the lower zone balancing reservoir.The first power station at the
dam toe will use all dam releases with the exception of a small volume of water (app
450,000m3 per annum) dedicated to the water supply of the nearby Nyagahanga town and
to provide for the spilling volumes.The second station is proposed at the end of the pipeline
feeding reservoir R2 from R1.Power generation was assessed to be feasible due to the fact
that the command area is separated into two gravity zones, with the head between the
upper and the lower giving enough force needed for power generation. In total, the
twopower stations were assessed to to have the capacity to generate a total of nearly 800
kw generating about RWF 200 million annually. The hydropower component was assessed to
beimportant in Warufu project because of natural potential and dire need for power in the
area to meet the set economic development plans.The large volumes of irrigation water for
the lower zone combined with the available head, which allows for a relatively low cost
power which will bereadily be connected to the local grid. Apart from this however
significant power generation is also expected to be achieved a) at Warufu dam toe by using
the large water volumes released from the reservoir and the varying head due to water level
variation and b) by utilizing the head between the dam location and the command area,
which is available due to the long distance between the two sites.

3.4.

Operation phase

3.4.1. Training and organization of farmers
The project includes special focus on adoption of new high value crops in the area. This
includes re-organization of farmers, senstiziation and training around the new agricultural
production enterprises.The training packages is incorporated together with the training on
cost effective management and operation of irrigation infrastructure and application of water
for irrigation for the different high value crops. The main challenge faced will be the
overwhelming demand for expansion of rice cultivation rather than adoption of the other
high value crops. But with the right management and packaging this aspect can be readily
addressed.
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The consultation with PAPs on the new proposals revealed that the project beneficiaries are
concerned about access to markets, access to inputs such as fertilizers, storage among other
issues raised. Therefore, It is important that;
a) A training package for the farmers through their cooperatives is structure in such a way
that it includes the entire value chain of the different high value production enterprises;
b) Need for linkage of farmers and farmers’ cooperatives to established and renown agroinput dealers;
c) Need for the training to encompass aspects of organized and synchronized marketing to
ensure farmers get deserved prices and avoid flooding the markets;Training should be
organized to benefiting farmers in areas of irrigation schems operation, incorporating
aspects of maintenance works required for irrigation infrustrures and drainage, water
use and sharing , irrigation infrastructure protection against flooding, maintenance and
rehebalitation of access roads, production, processing and marketing, cooperative
management, and participatory decision making in a cooperative.
Other areas of potential training to the farmers could include; topics such as management
and conflict resolution approaches, cooperatives internal rules, financial management, and
access to financial credits and technical training (training on site in irrigation infrastructure
construction, management and maintenance of hydro-agricultural works; and extension
agricultural techniques, etc.).
3.4.2. By- and Waste Products
3.4.2.1.

By- and Waste Products - Construction Phase

The following waste and by-products are expected to be generated during the project
construction cycle:








Topsoil: Topsoil resulting from scarifying of the site.
Building rubble: This will include sub-soil removed and any rock rubble generated
by blasting (or other rock breaking activities) during excavation of trenches for
foundation strips and the laying of water reticulation pipes, excavations for water
features, ground storage tanks for water and fuel, etc. and other spoil such as
rejected concrete, broken blocks etc.
Solid waste: other solid construction waste will include material such as scrap
timber and various off cuts and refuse such as discarded packaging (e.g. cement
bags), workers garbage etc.
Sewage: Sanitary waste generated by the construction workforce.
Runoff: Storm water runoff from the site
Dust: Dust will be generated on the site from delivery of material and various
construction activities.

3.4.2.2.

By- and Waste Products – Operational Phase

The following by- and waste products are expected to be generated during operation:
i. Solid waste: other solid waste will include material such as scrap timber and
various off cuts and refuse such as discarded packaging (e.g. cement bags), workers
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garbage as a result of renovating and maintenance works of reservoirs and irrigation
infrastructure etc.
ii. Green waste: will include leaves and grass cuttings from maintenance of the areas
around the diversion Weir sites, water canals and other landscaped areas of the
project.
iii. Hazardous Waste: Hazardous waste is not envisaged to be generated by the
project: A small amount of used chemical containers / packages will be generated
from the use of agro-chemicals.

3.5.

Project Activities

3.5.1. Activities during Construction Phase
Initial activities during this phase relating to construction management will include:




Establishment of the construction Project Management Team (PMT).
Establishment of a professional Site Inspection Team.
Establish and agree management, inspection and reporting procedures.

Site Establishmentwill include the initial construction of the following facilities:






Establishment of site management office and facilities.
Maintenance workshop sheds and stores.
Fuel depot / kerb site
Establishment of temporary services and builders supply i.e. water supply, power
and sanitary facilities
Establishment of temporary fencing around the site

Various plant and equipment to be used during the execution of civil works are as outlined in
Table 11 below:
Table 11: Plant and Equipment to be used in the civil works
No.
Equipment
1.
Graders
3.
Vibrators /Rollers
4.
Water Trucks
5.
Bulldozers
6.
Front End Loader
7.
Vehicles
8.
Containers
9.
Concrete Mixers
10.
Concrete Pokers
11.
Excavators
12.
Water Pumps

Number
01
03
00
00
01
02
03
03
06
01
03

The main anticipated project construction activities that will have potential impacts on the
environment are:
i. Site Preparation and Levelling
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Initial site preparation will entail removal of the (small) amount of existing vegetation,
scarifying of topsoil and earthworks to establish the required levels and falls. The project will
involve to significant extent a good amount of earthworks to create a firm foundation and
base, but this will be during the construction phase, and not during the site preparation and
levelling phase. which will minimise the need for filling of areas with laterite and aggregates.
The site does not require bush clearing or felling of any trees as it is open and has been
under cultivation for a long time.
ii. Source of construction materials
During the feasibility study closeby sites with readily available dam construction materials
were surveyed mostly in the vicinity of the dam site. The sites were dominated with finegrained and relatively more plastic materials (sandy loam to silty/sandy clay of plasticity),
which are present in abundant quantities, and with limited existence of zones of coarser
materials (rock, gravel, sand).
Although the bulk of the dam body will be built with the abovementioned materials,
particular zones have to be provided with materials required to conform to more strict
specifications. These include the fine filter and the coarse filter (or drainage zone) containing
an inclined (chimney-type) and a horizontal (blanket-type) zone. Sand and gravel with
particular gradation requirements will be used for these zones. Sand borrow areas have
been located at the southern side of the reservoir, as well as in the adjacent catchment close
to Mugera village, in case that the former is not adequate or enough for any reason. They
have been both selected taking into consideration the the need to observe and ensure
environmental and social safeguards. Gravel can be obtained from either sieving of
appropriate hard materials existing close to the dam site and the inundation area or crushing
of quartzite or meta-sandstones existing close to the reservoir tale in intercalation with the
sand layers mentioned above. Similar materials will be used for the transition zones below
the upstream rip-rap protection layer. The stones for the rip-rap will also be obtained from
crushing of rock. As for the concrete – aggregates there were also two sites spotted and
tested that are anticipated to provide suitable materials in adequate amount after processing
(crushing and/or sieving).The first proposed borrow area lies within the reservoir and the
other is located at small driving distance through existing roads(< 5km) downstream of the
reservoir.
The body of the embankment will be constructed with fine-grained soil material to be
obtained from either excavations for the foundation of the dam and ancillary structures (e.g.
spillway) or borrow areas very close and on both sides of the site. The slopes of the dam will
be 1:3 (V:H) on both sides. These mild slopes are selected to provide a better distribution of
the embankment loads on the foundation zone, which consists of weathered material above
the existing relatively fresh bedrock in significant depth (>9m at the river bed), and to
ensure the required stability taking into account the mechanical properties of the materials
used.
The embankment is to be founded on the ground after the removal of a surface soil layer of
approx. 2.5m depth. A central cutoff trench, approximately 6.5m deep (below the original
ground surface) will be provided in the central part of the cross section to improve seepage
control, as explained in section 8.1.5. The whole embankment will be subjected to a
compaction to at least 98% of the Maximum Dry Density of the Standard Proctor Test.
iii. Construction of Access Roads and Drainage /Canal System

55

Land husbandry, Water harvesting and Hillside irrigation Project (LWH):

EIA

Construction of the access roads will involve earth moving and shaping of formation and
shoulders, and stabilization of the base with the piling, spreading and compaction of gravel
and aggregate materials. Construction of drainage/canal system will involve excavation and
shaping of drains and soil compaction. Lined drains/canals will require the preparing and
pouring of concrete.
iv. Excavation and foundations:
This will involve the excavation of foundation for the dam, trenches for foundation strips for
buildings, canals for irrigation purposes and trenches. The geotechnical survey of the sites is
indicative that the bearing capacities of soils are good and the foundation depth and design
for the intended structures will be simple and straight forward, in accordance with local
engineering standards. Construction of foundations will involve the compaction of underside
of foundation trenches and the mixing, pouring and compaction of concrete. A significant
amount of earth moving will be required for construction of the reservoir dam.
v. Construction of Superstructures (Buildings and Houses)
This will involve: Preparing of mortar and concrete, laying of concrete block walls,
landscaping. More details could be found in the Weir and irrigation infrastructure designs.
vi. Materials Mobilization, Handling and Storage
This refers to the acquisition, delivery and storage of materials required for construction
works. Gravel, laterite and stone aggregates will be acquired and transported to the site
from REMA approved quarrysites within Gatsibo District. Provision will be made for bulk
storage of materials such as sand, aggregate and laterite.
Petroleum products for trucks (such as petrol/diesel) will require transportation although
only limited amounts of these materials will be stored on site as reliable supply sources will
be within close proximity. Other materials that will be transported and stored include sand,
cement, blocks and timber.
vii. Maintenance of Machinery
A temporary workshop facility will be constructed on site for the maintenance of construction
vehicles and machinery. This will be combined with the fuel storage facility.
viii. Movement of Construction Traffic and Heavy Machinery
Transportation of construction materials / waste to and from the sites will involve the
movement of heavy vehicles on access roads to the project sites as well as wi thin the sites.
Construction activities such as clearing, excavation, earth moving and mixing of concrete will
involve the movement and operation of heavy plant and equipment around the sites.
ix. Construction Workers Activities
Although no labour camp is planned in the project area, social interaction activities will
undoubtedly result between project workers and local communities. The project will as much
as possible hire labour from within local communities. Local market transactions will take
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place between construction workers and local communities. Casual sexual relationships may
also result from interactions between workers and the community.
A canteen will be established on site to cater for construction workers. The presence of
construction workers will require the provision of water for food preparation and domestic
purposes as well as the provision of sanitation and health services.
x. Water Abstraction
As mentioned earlier, water will be required for construction, workers domestic and dust
suppression measures. Water will be abstracted from on site streams/rivers, abstraction rate
not exceeding 2.5 l/s to ensure that minimal ecological is maintained.
xi. Waste Management
Waste management during the construction phase will include:





Provision of temporary workers sanitation in the form of portable chemical toilets.
Collection and disposal of domestic waste at REMA approved disposal sites.
Transportation and disposal of building waste and rubble.
Collection and disposal of used oils / lubricants according to REMA requirements and
standards.

3.5.2. Activities during Operation Phase
Activities during operation that are likely to have an impact on the environment include:
i. Access Roads Maintenance & Management
The access roads shall be cleaned routinely and monitored on a day to day basis for damage
to the road surface. Any repairs necessary shall be carried out by an approved road
contractor in conjunction, where necessary, with the Gatsibo District.
ii. Vector/Pest Control (mosquitoes)
MINAGRI/MINAGRI/LWH will carry out “larviciding” (killing with insecticides the mosquito
larvae before they hatch), the removal of breeding grounds (ensuring that pools of standing
water are dried up) and using biological controls such as fish that eat mosquito larvae in the
reservoirs. The success of these controls depends highly on the type of vector and its
breeding habits and the geography of the area.

3.6.

Project need and Analysis of Alternatives

3.6.1. No-Project Option
The project site is currently used and has been used for a long time for agricultural
production activities. Under the mster plan for the area the project site has also been
earmarked for agriculture development. The site is currently used for largely subsistence and
smallholder commercial production of maize, rice beans, and sugarcane among other crops.
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Therefore, irrigation agriculture development is considered that the most suitable alternative
for utilization of the site. If the proposed project is not implemented, the on-going traditional
agricultural practices in this marshland in terms of rice cultivation will continue with less and
less production due to poor water supply owing to the limited availability of water and the
poor water drainage system or canal networks in the rice fields, lack of access to agricultural
inputs such as fertilizers, pesticides, use of low qualityseed and poor yieldingvarieties, as
well as intermittent and poor extension services. As a result food shortage and poverty will
in the long run continue to be manifested in this area and hence pile more pressure on the
ecologicaly sensitive ecosystems (rivers and buffer zones) in GatsiboDistrict.
There are many significant and specific benefits that would not be accrued if the proposed
developments were not to be implemented. Site and service schemes tend to stagnate and
develop in a somewhat haphazard and unregulated manner with little regard for aesthetics.
A site and service scheme would not receive the same level of investment and offer the
same type of high-tech facilities as that of the intended project in terms of agriculture sector
development. It is very unlikely that different and possibly fragmented types of schemes
would achieve the same level of infrastructural development as that of the proposed project
in terms of expanded irrigated area in cultivated WarufuRiver valley and associated
marshlands; and increased use of sustainable land management practices on surrounding
hillsides / catchment areas to accelerate the pace of agricultural intensification would not
readily be achieved under piecemeal arrangements.
The commercialization of smallholder agriculture in the marshlands and hillside areas of
Warufu River by intensifying production, promoting addition agricultural value, and
expanding access to markets cannot be achieved without comprehensively addressing the
demand for water for production to the scale of Warufu Project. In addition, many other
benefits of the proposed project, such as provision of employment and numerous multiplier
effects on the economy would not be realized if it were not implemented.
The proposed project is thought to be fully compatible with general development in the area
and will lead to increase agricultural productivity. General and specific environmental
impacts, which are anticipated as a result of the implementation of the project, are detailed
in this report. On balance, it is considered that the proposed project will help to meet an
urgent need for new irrigation infrastructure inWarufu River valley andassociated marshlands
without significant net adverse impacts on the local and general environment, provided that
appropriate mitigation measures as discussed in this report are incorporated. The proposed
project is therefore regarded as one of the more viable alternatives for the site.
In summary the following will occur with a no-project option:
 The socio economic status of the Gatsiboresidents would remain unchanged.
 Reduced interaction both at local and national levels.
 The local skills would remain under-utilized as no employment opportunities will be
created for local population who would have otherwise worked at the project area.
 Reduced business development due to current bad condition of the feeder road
project;
 The current erosion rate in the feeder road due to lack of drainage system will
remain.
No project scenario case will also avoid social impacts due to the implementation of the
project.
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3.6.2. Project Alternatives
The project is proposed to be developed on land, which comprises existing and currently
agricultural activities hence no environmentally sensitive areas are endangered. As such, no
other sites of comparable size and location within a 10 km radius of the marshlands that
would be suitable for the type of the intended development have been identified, and
therefore no alternative sites have been considered for the project. Several distinct
advantages of the proposed sites include:
i. The project is compatible with the on-going activities within Akanyaru River catchement;
and the the proposed project activities is generally provision of more efficient means of
delivery of water for irrigated agriculture as well as organizing and adopting cultivation
of high value crops;
ii. The terrain and the size of the site, is suitable and appropriately the proposed
development development;
iii. The site is well serviced by a traffic artery of murrum roads linkedto the project area and
to the main roads in and out of Gatsibo District making the site easily accessible;
iv. The catchment of over 13,400 ha is wide enough to generate enough water in the
reservoir in addition to the natural flow in the two rivers to support the planned
agriculture development.
v. Attendant communities in the six sectors and other seven sectors of Gatsibo District offer
a readily available pool of labour for employment during both the construction and
operational phases of the project;
vi. The site is already under agricultural development activities, implying that
vii. the project will have little or no direct impact on natural fauna or flora, human
settlements, etc. The project is located in an area where there are several agricultural
activities on-going.
3.6.2.1. Alternatives for dam design and construction
The dominanceof fine-grained a plastic materials (sandy loam to silty/sandy clay of
plasticity) at the proposed site, which are present in abundant quantities, and with limited
existence of zones of coarser materials (rock, gravel, sand)does not favor the selection of a
typical zoned earthfill dam with granular shells and a clay core.
On the other hand, the low height of the dam (less than 20m) calls for a homogenous,
compacted fill dam.Sieve analyses of samples from test pits indicate that the materials to be
used for the dam embankment have a fraction of fines in the range between 30-90%, with
most samples between 40-75%. The Atterberg limits of these materials show that they can
be characterized as low plasticity clays and silts with the liquid limit exceeding in some cases
30% and the plasticity index very often exceeding 10%. The materials used for the
construction of the dam appear to have relatively low friction angle; thus the embankment
slopes will be mild (typically 1:3) to ensure safety against slope stability failure under various
loading conditions. The mild dam slopes have the additional advantage of making the dam
relatively insensitive to foundation settlements (especially differential settlements). This is an
important consideration for the present dam, as the geotechnical investigations have
revealed that the depth of weathering in the area of the dam is several meters and varies
across the dam footprint. Thus, it is impractical (and very costly) for the dam to be founded
on “good” rock. As a result, the dam embankment is expected to sustain some long-term
settlements which may involve some differential settlements. A uniform dam with mild
slopes, constructed of relatively plastic soils, is ideal for such conditions as cracking of the
dam body in not probable even under adverse differential settlements.
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Although the sandstone schist or pelitic schist bedrock was encountered at a depth
exceeding 9m at the valley and quite deeper at the abutments, it is considered that an
approximately 20m high earthfill dam with mild slopes and constructed of uniform fill
suitably compacted, can be safely founded on the weathered sandy clay to clayey sand
formations existing above the bedrock after stripping a surface layer of app 2.5 m, as
described in this report.
The logic of this decision is that a uniform, compacted fill consisting of relatively plastic
material can undertake quite large total and differential settlements without cracking. As
the compacted fill material has relatively low shear strength, mild slopes will be required
to ensure adequate safety against slope stability failure.
The crest elevation is set at elevation 1546.50m. Taking into account that the lower
elevation in the valley is app 1526.6m, the maximum dam height from ground level is
19.9m and only in the narrow strip of the riverbed it increases to app 21m.The
determination of the crest elevation is the result of the following considerations:
 The requirement for a total storage of approximately 25 million m3, as already
described in sections 4.7 and 7.1. This requirement sets the FSL elevation at
1543.50m.
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BASELINE DESCRIPTION

Physical environment

4.1.1. Geographical location
Gatsibo District is one of the seven Districts making the Eastern Province. It is divided into
14 Sectors which are; Gasange, Gatsibo, Gitoki, Kabarore, Kageyo, Kiramuruzi, Kiziguro,
Muhura, Murambi, Ngarama, Nyagihanga, Remera, Rugarama and Rwimbogo. It is also
divided into 69 cells and 603 villages “Imidugudu”. Spreading an area of 1585, 3 km2. The
District borders with the Akagera National Park in East, to the North by Nyagatare District; to
the West by Gicumbi District, to the South by Rwamagana and Kayonza Districts. According
to the 2012 National Census provisional results, the total population of Gatsibo District
increased from 283,456 in 2002 to 433,997 in 2012. Gatsibo District has population density
of 275 persons per square kilometer. The increase in the population represents a growth
rate of 53.1% between 2002 and 2012 Males represent 48% of the population whereas
females represent 52% of the population.

Figure 5: The map of GatsiboDistrict
4.1.2. Climate
The project area has a temperate and humid climate with four successive seasons generally
distributed as follows in case of non-climatic disruptions: (i) a long dry season which runs
from June to September; (ii) an average rainy season from October to December; (iii) a
short dry season from January to February; and (iv) a heavy rainy season which runs from
February to June.
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In the East, the annual average temperature,which stands at about 21°C, is milder
compared to the North with an average temperature of 19°C. The registered average rainfall
varies between 800 and 1000 mm/year for the Nyagatare and Gasibo Districts, and between
1,200 and 1,400 mm in the Gatsibo and Rulindo Districts.

4.1.3. Site description
Warufu Project site command area covers over 3,475.12ha, located in the GatsiboDistrict of
the Eastern Province. The project site is currently under susbsitence production of a diverse
range of crops with one solid block of about 370ha used for rice cultivation, which is
irrigated by a network of traditional irrigation and drainage canals. The rest of marshland
has been converted into agricultural land with hardly any natural buffer along the river. The
marshlands and the surrounding hillsides are of major importance as resources to the local
community.
Coupled with the small land area, hilly nature and high population density of Rwanda the
demand for arable land is high and resulted into the conversion of a lot of the natural
landscapes into agricultural or settled lands. A depleted vegetation cover on the hillsides
replaced with agriculture did not provide enough protection to and for the soil fertility which
very quickly got eroded away into the valley bottoms. Resulting from all this was an exodus
of most of the farming communities into the low lying areas to farm in the marshlands

Figure 6: Photo showing the Warufu dam site and sorrounding area

Figure 6above shows a typical scenario in the Warufumarshland and surrounding hillsides
that have been depleted of the natural vegetation cover and replaced with farm crops.
The irrigation infrastructure although in great need of repair, manages the water flow
through the marshland revolving around the farming regime and which areas of the
marshland are being farmed in the different sections of the year. The management of the
water flow allows for flooding sections of the marshlands and draining and drying out of
different sections concurrently. The water management regimes would presumably affect
the temporal occurrence of fauna.
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Figure 7: Irrigation infrastrucutre in the rice paddles of Warufumarshland

The irrigation infrastructure, inevitably created new ecosystems for certain biota such as fish
and amphibians. In the right season of the year it may also present important
congregational grounds for migratory birds.
4.1.4. Relief, Geology and Soils of Gatsibo
The relief in the study area is marked by the following two landscapes: (i) Nyagatare and
Gatsibo Districts: in the East, the relief is marked by gently rolling hills;(ii) separated by dry
valleys for a greater part of year,and in the West by rugged terrain. The Districts lie within a
granitic depression with an average altitude of about 1,550 m.Gatsibo District is rich in
humus-bearing ferralitic soil on laterite formed from the weathering of shales, granites and
phyllites, as well as the accumulation of colluvium in the dry valleys. Granitic soils have a
sandy texture mixed with some red clay, especially in the District’s south-west region.
Termite mounds also dot most of the District.
The area of the dam axis is covered to a large extent by the loose sediments described
above i.e. Alluvium, Colluvium, Scree and River Terraces (Al, Scr_Col, al-Tr) materials at
varying depth. In particular, there is no bedrock outcrop at the left abutment whilst the outcrop at the right abutment in the vicinity of the dam axis comprises Snd-Q (Meta-Sandstones
with Shale intercalations) dipping NE with a very steep angle. Therefore these were the only
formations that were able to be observed through surface mapping. More information was
retrieved through the findings of the geotechnical investigation programme that was const

ducted after the 1 stage of the geological mapping. According to these, along the dam axis
there is a Scree – Colluvium (Scr_Col) layer with a thickness ranging from 1 to 4 m and underneath there are River Terrace (al-Tr) layers up to 12m thick. It is noted that the findings
of the drilled boreholes BH-1 and BH-3 on the left and right abutment respectively indicated
that the level of the fresh bedrock is approx. at +1515 m.a.d at both sides of the river overlain by a (bedrock) weathered zone of 6 -9 m thick. At the river bottom the fresh bedrock
was intersected at a depth of 9.5 m under alluvium river deposits (see Appendix VII, Dwg
2.6.2). The left abutment bedrock comprised Sandy Schists and Phyllites (Snd-Phl), the right
abutment lies on Snd-Q (Meta-Sandstone with significant content of fines and Quartzites)
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whilst the bedrock sequence found at the river bottom commences with a (tectonic)
transition between the above types and turns to Meta-Sandstones at the bottom.
The following can be summarized of the geological findings of the feasibility analysis:


The proposed dam site is situated at a river section which is covered by recent deposits of relatively low cohesion where the (metamorphosed sandstone/siltstone sequences) bedrock lies deeper than 10m from the surface and the fresh bedrock
starts from approx.+1515 m.a.d.



There is a significant thickness of weathering zone material >6m underlain old and
recent river deposits as well as colluvium along the dam axis.



The hydraulic tests indicated semi-permeable to impermeable strata along the dam
axis with the bedrock exhibiting lowest permeability than the shallower deposits.



The proposed location is not suitable for higher embankment types but it is envisaged that it will sufficiently support the foundation of 20m high embankment
provided that the appropriate measures prior to foundation will be taken (stripping of
shallow soft layers, sealing etc.).



The area of the reservoir is covered by alluvium, diluvium and terrace deposits of
varying thickness and the surrounding bedrock consists of coarse and fine grained
layers thus the whole valley exhibits a significant groundwater storage potential.
Indications for such groundwater storage regime are provided by the significant base
flow component of the river flow. However, due to the extensive coverage of the
bedrock with fine material and its direct contact with the reservoir water at higher
elevations (lower reservoir head), it is expected that the seepage losses from the
reservoir will have a bank storage character rather than a permanent bypass loss
downstream of the dam.



There were a few areas of existing instabilities observed and measures are to be
taken aiming to further reduce “sloshing” and dam overtopping risks. Moreover, protection measures should be addressed where steep slopes along soft formations
prevail.



A number of borrow areas within and in the vicinity of reservoir area as well as outside the catchment but close to the dam were spotted and materials have been tested for suitability with the results indicating that no lack of construction materials is
likely to be encountered.

4.1.5. Suitability of water for irrigated agriculture
SummaryofresultsforWarufuproject
•

Generally, the water quality seems adequate for irrigation purposes.
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•
The measured pH value of 6.45 lies within the normal range for irrigation
use. The optimum range for hydroponic solutions is 5.2-5.9, however the alkaline
range is suitable for most plants.
•
The electric conductivity (ECw) levels confirm that the sample is taken
from fresh water. The concentration is much lower than the minimum acceptable
limit. Therefore, the water can be used on most soils and for most crops. The water
is also suitable for livestock drinking.
•
The total dissolved solids (TDS) concentration is very low, as expected
from the electric conductivity levels. Therefore, there is no salinity hazard present for
the soils.
2+

•

The calcium (Ca ) concentration is very low.

•

The magnesium (Mg ) concentration is very low.

2+

-

•
The chloride (Cl ) concentration is very low, thus there are not expected
toxicity problems from the water for the irrigated crops; whether the adsorption is
through the leaves or the roots (sprinkler or surface irrigation respectively).
-2

•
The sulfates (SO4 ) are very low and therefore acceptable for irrigation.
•
The total hardness (CaCO3) concentration implies that the water is soft.
•
The Sodium Adsorption Ratio (SAR) is calculated equal to 0.093, which is within
the acceptable range. This is also confirmed by the fact that the amount of calcium and
magnesium is high compared to the amount of sodium in the water sample.
4.1.6. Hydrology of Warufumarshland
River Warufu, which is the source of water for irrigation in the Warufumarshland, has a
number of small tributaries, and further downstream it joined by River Ngiryi before joing
River Akanyarur (Figure 7). The river meanders through the hills of Gatsibo District and is
joined by River Ngiryi to empty into Akanyaru River along the Rwanda-Burundi Border. The
steep slope ranging from 4% - 50 % usually lead to high velocities of runoff during rainy
seasons causing flooding in the low lying areas of the Warufumarshlands.
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Figure 8:Warufu River watershed and water course networks

It should be noted that thereis already some rudimentary damming done by the local
communities as an effort to ensure water supply in the 400 ha existing paddy rice fields.
Damming is expected to be done at one place in Ndora Sector across Warufu River with
channels and gates for water diversion and regulation respectively.
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Figure 9: Map showing the layout of the marshland and the proposed dam axis
and associated reservior
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According to the feasibility study the water catchment area for the reservoir is estimated to
be 56.9 km². The Dam Height is projected to be 22 m with a gross command area of 2763
ha to be served by 58.4km of canals. The water reservoir volume is estimated at 4.67 Million
m3 with a dam crest of 310 m.

4.1.6.1. Water level in the affected waterways
The damming of the WarufuRiver will create a reservoir upstream from the dam. The
reservoir waters spill out into the surrounding environments, flooding the natural habitats
that existed before the dam’s construction including and this will include initially cultivated
areas. The newly created reservoir will have more water holding capacity than the river
would have had, and therefore more evaporation should occur than previously. Through
evaporation, a significant amount of water can be lost. However on a positive note, this
reservoir will significantly indirectly serve as a flood control point for the downstream
marshland and command area. However, the dam will create a real opportunity of
navigation and development of tourism and leisure activities around the reservoir.
4.1.6.2.

Use of Warufu River

Warufu River is currently used as a source of water for domestic water supply for the
attendant communities; for irrigating especially of rice fields; and watering of livestock. In
addition, the springs from the hillsides existing down in river valley are used as source of
drinking water.

4.2.

Biological environment

4.2.1. Fauna of Akanyaru catchment
As for the wildlife, the District of Gatsibo has access to an inheritance of the former domain
of hunting from Akagera National Park with diversified birds notably the rapacious ones are
sparrow hawks, the owls, the sparrows, the guinea fowls, the partridges, the heroes, the
ibis, the crows, the prick beef, etc. Also the Hares, the wild boars, the monkeys and other
rodents live in the hills where there are small natural shrubs. The hippopotamus are met in
the river Umuvumba and in the lake Muhazi. The crocodiles exist also in certain valleys dams
as to Rwimbogo. The antelopes, the buffalo, other ruminating animals occupying the
Akagera National Park.
Within the immediate project area there is limited wild fauna due to area being highly settled
and the high disturbance linked to a long history of of being under continuous cultivation.
According to local community the area is rich in bird, reptiles (snakes and in rare cases
crocodiles within the remnant indundated swamps), a few rodents (bush rats and hares),
amphibians (frogs and toads) can be found. There ae no large wild animals in the area.
4.2.2. Flora
The flora of the District of Gatsibo is characterized by a wooded savannah. Its hills are
covered by short grasses as well as small trees and shrubs. The District of Gatsibo has
access to Eucalyptus and of Pinus trees that are generally as a result of afforestation. Agroforest is also predominant in the north–west region of the District where coffee plantations
are the major cash crops.
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Socio-Economic Environment

4.3.1. Population of the project area
Table 12 below provides the population of the Sectors of Gatsibo District that fall within the
Warufu Project area with Gatsibohaving the highest population density followeded by
Ngarama.
Table 12: Total population and surface area of the project zone

Sectors

Gatsibo
Kageyo
Ngarama
Nyagihang
a
Total

Cells

4
4
5
6

Population
Men

Women

Total

Density(inhabit/k
m2)

17594
10433
14429
11581

19225
11397
15861
12645

36819
21830
30290
24226

600
390
518
337

19
54037
59128
113165
1845
Source: NISR Provisional Population and Housing Census 2012.

4.3.2. Population and the vulnerable group of the project area
Among the vulnerable groups identified in the project area are the survivors of genocide ,
consisting mainly of poor widows and child-headed households , older people living alone ,
people with disabilities . These categories of people meet in the project area and require
special attention to prevent them from continuing to impover.
Table 13: Vulnerable population in Warufu Project Site
Sector
Cells
Population
Gatsibo
Nyagahanga
4754
Manishya
3107
Ngarama
Ngarama
6352
Bugamba
Nyagitabire

3722
5000

G.Vulnerables
1373
653
476
1507
819

Nyagihanga
Mayange
Kintu/Kigando

4001
1909
Kageyo
413
62
Total
27349
6799
The population directly affected by the project is essentially an estimated 27,349 inhabitants
or 15.8 % of the total population of Gatsibo district which is equal to (433.997 DDP , 20132018 ) .
According to information received from the population , few households own livestock. Some
have received these cattle through the "One Cow by family " program , however, the rest of
the households have no cattle and production remains low and lands lose their fertility after
lack of material restitution measures organic and according EICV3 , only 49.5% of
households use fertilizer for their production. This situation worsens
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household vulnerability and quickly leads to poverty taking with it the degradation of
environmental resources.

4.3.3. The villages of the project area
Kintu Kageyo sector in the cell that has seven villages whose only cell Kigando has residents
who have plots in the marshes of the river Warufu. The Gatsibo sector in both Nyagahanga
and Manishya.La cells Nyagahanga cell that 8 villages including 4 of them have inhabitants
who have plots in the marshes which are: Nyagahanga , Rugarama , Nyakibande and
Rusenge and Manishya cell that 5 3 villages, its people who have plots in the swamps :
Manishya , Rugarama and Nyaruhanga. The Ngarama sector, two Bugamba and Ngarama
population cells that grow in the marsh villages spread : Rugarama , Intsinzi and Kiyovu for
cell Ngarama and Cyamuganga and Kinihira for cell Bukande .Finally, the sector has two
Mayange Nyagihanga Nyagitabire cells and that of the inhabitants who have plots in the
marshland spread in the town Neke , Kajevuba and Rweza in Mayange and Kabudogo cell
Nyamikamba and Mashangi .
4.3.4. Situation of poverty in the project area
The statistics show that 18.8% of the total population of Gatsibo District lives in extreme
poverty while the population of the project area living in extreme poverty is estimated to be
6799 or 1.5% . The most recognized indicator of poverty in the project area is the number
of household who still practice subsistence farming and who are able to save in the micro
finance institutions in order to have access to credit.
The main causes of poverty in the project area are among others the lack and / or the small
size of land degradation and soil infertility, lack of access to the vast majority of population
to bank credit, the failure and the high cost of energy sources as inputs and ignorance, lack
of access to water and many other basic social services.The living conditions of the
populations of socio -economic 6 cells divided in 4 areas within the project area are
described as follows.
4.3.5. Dwellings
The roofing materils is iron sheets and traditional tiles. The houses are located on the tops
and flanks of the hills. There are a few settlement sites together commonly referred
Imidugudu. These sites are mostly identified along roads and trade centers. Specifically,
these sites are on the road Gicumbi, Nyagahanga , Ngarama and Nyagatare , road soon to
be transformed into asphalt . The majority of the residents are farmers who own agri
breeders they cultivate through subsistence farming . Some residents are engaged in
activities generating income such as petty trade , crafts and other trades such as masonry ,
carpentry, basketry , etc. The majority of homes are owner-occupied and account also
vulnerable landless Hygiene and sanitation remain weak mainly due to lack of drinking water
and following the absence of health facilities including hygienic toilets complying with
required standards.
4.3.6. The income of the population in the project area
The main income source is farming in the command area, the command catchment area and
the water catchment area. Those formally employed include the local government officials
including teachers, agronomists, as well as traders of various kinds and artisans. Out of
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those who responded to the question, of whether they kept an account, 63% (of 90) of
those from the water catchment area, had an account, while 42% (of 52 responses) in the
command area catchment have accounts and 50% of the 272 respondents to this question,
in the command area, had an account. In general, 40% and 62% of the female and male respondents respectively, had bank accounts. 24% of the respondents had applied for and
received a loan, while 76% had not. 12% of the respondents to this question had applied for
a formal loan in the previous 6 months. The most recent loan requests were for items such
as school fees, food, health insurance, construction / repair of houses, fertilizers, processing,
agriculture equipment, buying cattle and other livestock, trading, buying assets and covering
a debt.

4.3.7.

Education and Literacy

It shall be noted that 65% of the respondents could read and write. It was also noticed
during household visits, that some school age children were not attending school.
4.3.8. Health and Nutrition
Illness incidents were reported around two (2) weeks prior to the household survey. The illness levels were recorded as 76% for the population residing at the command area, 68% for
the command area catchment and 66% for the water catchment area respectively.
Malaria was the dominant illness, while typical flu was also reported.
The sick people mainly used the government hospitals and public clinics; hence approximately 95% of the health facilities were assessed by the householdsIt was noted that the
access to the nearest health centers requires an average of 46-60 minutes for 22% of the
households.
From the conducted survey it was deduced that 86% of the respondents were satisfied from
the offered health care surveys, such as the timing, drugs availability, friendliness of staff,
cleanliness of installations and accessibility. 22% were unsatisfied though for the opposite
aspect of the same reasons.
Health care insurance is available for 85% of the residents of the command area and for
97% of the residents of the water catchment area.
With reference to the nutrition of the people who participated in the household survey, it
was reported that they are having on average, two meals per day. The quality of the meals
was described during the focus group discussions. Typical meals are: beans, maize, bananas
in banana growing areas, and silver fish, but at a lesser extent. It was reported that eggs,
poultry, meat and fruits are rarely consumed and generally missing from their diet.

4.3.9.

Food Security

A small percentage of approx. 9.5% of the farmers reported that they store surplus food.
55% of the participants to the survey mentioned that they sell the surplus food they have,
while 8% share it with their relatives and friends.
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55% of the respondents mentioned that they experience hunger periods or very little quantities of food for consumption.
Most families (92%) are responsible for their own food production, but some (4%) use the
proceeds of paid employment and some are casual laborers who are either paid money or
food in exchange for their services.
The most common foods consumed at meals in the households for the three areas are mainly beans and legumes, bananas ad matooke, Irish potatoes, and sweet potatoes in the water
catchment area. In the command area catchment, the households consume mainly
beans/legumes, sweet potatoes / bananas/ matooke at the same rate. The households in
the command area also mostly consume beans/legumes, Irish potatoes and
bananas/matooke. The command area also has several other foods that are important and
consumed to an appreciable level, including rice, maize and cassava.
With regard to livestock, as a source of food and income, it was found out that in the overall
terms, the households had on average, 1.7 cattle (the numbers of livestock were very varied
and the respondents were few). In the command area catchment, altogether the average
number of cattle was 1.6 per family, while the average number of goats was 2.3 per household. In the water catchment area, on average the respondents had 1.6 cattle per
household, 2.2 goats. The command area had 3.1 goats on average. In overall terms, the
households under the survey have 481 goats for 171 households, thus on average, there are
2.8 goats per household. It should be noted that the majority of households had 1 goat, but
that a few people had several goats, that brings up the average for the householdsThe
number of sheep appears to be negligible, for instance, only 3 people responded to the
question and amongst them, they had only 6 sheep in the water catchment area. In the
command area catchment none of the respondents had sheep and finally in the water
catchment area, 7 respondents had between them 18 sheep.

4.3.10.

Living Standards

Most of the respondents (85%) are house owners (either themselves or their spouse or they
jointly own it) and they have their land registered. 70% of the houses are made of unburnt
bricks, while 22% are made of wood, burnt bricks, mud and wattle. A small percentage of
houses have walls made of concrete and iron / tin sheets. The roofs tended to be made up
of corrugated iron sheets, tin, clay tiles (the three formed the roofing materials for 96% of
the households; and asbestos.
Most household have the floors are earthen/ clay (62%).
Typical family assets are: the house itself, livestock, radios, furniture and mobile telephones.
With regard to the location of houses according to the topography and planned villages, in
general, settlements were scattered in different areas, sometimes along the roads, other
times on some hill slopes, but mostly close to the lower foothills. A few trading centres were
close to the valley bottoms but most valleys did not have dense settlements of villages.
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It was not possible to gauge the location of the villages visited in terms of the plans made
for each of them.

4.3.11.

Water and Sanitation

On average households need approximately a 15 minutes’ walk to the nearest water source.
About 17% of the households take more than an hour to reach their water source while approximately 16% take 0 – 10 minutes. The most common sources of drinking water for the
three study areas are protected wells and public taps, then a distant unprotected wells, in
the water catchment area in that order, public taps, protected well unprotected wells,
stagnant ponds and unprotected springs in the command area catchment, in that order and
finally, public taps, protected wells and unprotected wells in the command area. It was
observed that both the command area, and the command area catchment have significant
numbers of unprotected sources of water used by the communities.
With respect to sanitary facilities the prevalent type of latrine is a pit latrine with wall (with
or without wooden floor).
Washing hands after visiting the latrines was reported to occur as follows:
•43% in the command area
•31% in the water catchment
•33% in the command area catchment
Finally, a general comment was related to the need for improvements to the cleanliness and
the structural safety of the latrines
Energy
96% of the households use firewood for cooking. 48% used torches/ gadgets run on dry
cells, for lighting. 12% and 8% use electricity and paraffin respectively for lighting.

4.3.12.

Employment, Income and Labor

The survey results on the employment revealed the following:
•80% of the respondents were farmers,
•14% were employed in various trades and
•6% did not share their employment status.
The main income source is farming and casual labor. Other activities that are potential
sources of income are general trading, basket making and masonry.
71% of the households spend all their income on food and from the 405 households that
responded to the question, an important 8% said they spent ‘all their income’ on food.
44% of the households depend on the sale of their labor to cope in times of food
scarcity. 77% of the households reported selling food even in times of food scarcity
highlighting their vulnerablity.
The PRA exercises undertaken in the different communities provide an overview of the
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amount of income on average that men women, boy and girl youth accessed in the month
prior to the study. The information provided indicates that most of the communities are at a
very low level of earning. It also indicates that both the boy youth and girl youth in general
have the lowest income. The labor available to the households is mostly unpaid family labor.
28% of the households utilize paid labor. 39% reported experiencing shortage of mainly
casual labor and paid labor. A shortage of family labor is experienced by 17% of the
households. Some of the shortages are keenly felt at the time of cultivation and weeding.
Finally, 49% of the respondents said they did employ casual labor.
The household survey identified a number of off farm activities undertaken by the men and
women in the three areas. In the water catchment area, little off farm activity was illustrated
by the men and women who responded to the question. Casual work was the most
important off farm activity for the men. There was also involvement in trading. The most
significant for the women was trading and a few of the respondents worked with the local
government. Many women were involved in unspecified commercial activities as well as
selling of banana beer, trading and some casual work, in the command area catchment. The
command area had a bigger variety of off farm activities undertaken by small numbers, but
most of the respondents did not have any off farm activities. The significant activities for the
women who responded were casual work, commercial activities and tailoring. The rest of the
activities, such as basket making / weaving, selling banana beer were negligible. The biggest
numbers of the men in the command area did not have any off farm activities. The
significant off farm activities for them included casual work, trading, some formal
employment, masonry and unspecified commercial activities

4.3.13.
Farm Roles of men and women, boy and girl youth and
children
A quick analysis of the direct farming and related activities of the farming households focusssed on the men and women, boys and girls in both the water catchment and command
areas. shows that several activities are indeed performed by both men and women although
some activities such as beekeeping, brick making, construction of sheds and toilets, post
harvest handling and security are mainly undertaken by men. Women are particularly mentioned in providing labor for money, weeding, sorting and storing. Although casual labour is
an important off farm activity for the men, it was not highlighted when these roles were disaggregated at farming household level.

4.4.

Economic Structures and Livelihood Options in Warufu Project Area

The economy of the project area is mainly based on the primary production sector and in
particular on agriculture and livestock.
4.4.1. Agriculture Production Sector
The main food crops encountered in these sectors, which are grown in the marsh Warufu
Nyagahanga in the part of cells, and Kintu Manishya: corn, bananas, cassava , sorghum ,
beans, cane a sugar , vegetables , sweet potatoes and the part that will be irrigated by the
waters of the reservoir, the riparian portion of cell Ngarama Bugamba , Nyagitabire and
Mayange mainly found there crops of corn , beans, soybeans and sorghum. In both sides,
there are also cultures vegetables such as tomatoes , cabbage , eggplants etc.As for fruit
crops are located , avocado and papaya , Mango and Passion Fruit .Agriculture remains
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individualized in plots scattered over the hills and marshland . Generally, agricultural
production remains low due to the small size of arable land , climatic hazards , lack and low
use of agricultural inputs and the very serious phytosanitary constraints. Warufu Marsh , part
of the tank has been operating since 1955. It is operated by the particular household , the
school of agronomy "EFA Nyagahanga " and Isonga Cooperative who farms in verse itself.
Agriculture, in that environment, constitutes not only the main activity of the population for
self-consumption by households but also the main source of income of the inhabitants
Regarding the ISONGA Cooperative, it was created in 2006. It is a cooperative approved by
the Rwanda Cooperative Agency (RCA), its members are composed of 76 men and 15
women. This is a unique cooperative of its kind because they practice agriculture on an area
of 50 acres in which they have planted trees which produce leaves that consumed by the
worms themselves. In 45 days, they realize an estimated production of 116 kg of wire,
which sold in the center of Kigali Murindi This cooperative is governed by the South Korean
cooperation by supporting training in conservation equipment has to oneself and production
.Notons a wire Kg wire costs 1900 Rwf, where 116 kg x 1900 = 220400Frw. Production
achieved through these cultures to change their way of life deeply. They pay school fees for
children, health care for members of the cooperatives, pets and house construction, etc.
Marshland of Cyamuganga is operated in an area of 108 ha and all users of this marsh land
recognize the state property. The culture predominated but is framed by Ngarama in prison
and the cooperative called COPAMUCYA. The Ngarama prison operates this swamp has an
area equal to 69 hectares and culture is the only practical but is particularly suitable for the
cultivation . It is grown as part of government policy to meet food to prisoners. Production
by growing season is managed by Rwamagana prison ( Ntsida ) organizes its use. During the
rainy season production can range from 3.5T to 5T per hectare. During the dry season,
production may drop due to lack of sufficient water.
COPAMUCYA
The cooperative was created in 2012, has 35 members including 25 men and 10 women.
They practice agriculture but on an area of 20 hectares. It is a young cooperative that
specifically regulates the Ngarama sector. They benefited not only the support of MINAGRI (
Nkunganire ) but also the financing of Caritas Rwanda who built a place for the cooperative
drying stock and a house with a capacity of 80 tonnes or they keep the production for sell
during the lean period. Each member of the cooperative owns a parcel to operate in the
swamp 1 hectare of land. They occur in nearly 70 tone per growing season.
4.4.2. The place of women in the production of rice and maize
Women who exploit the swamps of Warufu for both sides represent 24.0 % .The role of
women , in addition to domestic activities , is predominant in the production of maize and
wire the cooperative has to itself. For the cultivation of maize , except for plowing and
threshing carried out by men, women provide work transplanting , weeding , weeding and
harvesting , or 50 at time work necessary for this culture. In corn, the man ensures plowing,
fertilizer and transportation of production to the stock boards . The woman assures the rest
of the operations including transportation of production , drying and selling of products or
50-72 % of working time. For the production of son as part of a project to itself , women,
weeding , cutting and feeding worms Tree leaves , wash the tools and invent the son of
producing 90% of time devoted to this work .Besides these spots that are assigned to
women , men do the work of transplanting and weeding.
4.4.3. Major constraints limiting the production and productivity
The main constraints to agricultural production reported by Farm Operator include:
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1. The lack of rainfall and water;
2. Lack or equipment failure;
3. The family labor shortage;
4. The supply difficulties of agricultural inputs;
5. The absence of organized marketing structure.
In connection with the lack of family labor , half of the farmers resort to hired labor , mostly
from outside the area and is expensive .
4.4.4. Livestock industry
Livestock is the second economic activity after agriculture where 72.8 % men and 27.2 %
women raise livestock . Gatsibo is characterized by livestock farming. The current livestock
population Consists of cattle, sheep, goats, pigs , rabbits and chicken . The population is
sensitized to practice artificial insemination. Livestock production is characterized by
improving the quality of breeds by crossing to increase pastoral productivity. Milk production
is consumed at a price of 200 RWF / liter and the slag quantity is delivered to dairy
processing plants.

Constraints to livestock Production
1. Insufficient animal nutrition , both quantity and quality as a result of shortage of farming
land
2. Including Animal diseases , foot and mouth
3. Insufficient Production of local breeds that form a big part of the animal species.
4. Poor veterinary service delivery as result of a few service providers in the livestock
industry such as veterinary doctors , assistants and artificial insemination technicians and
veterinary pharmacies.
5. Weak investment in livestock industry and inaccessibility of credit to small scale farmers .
6. Inadequate linkage entre research and extension to farmers.
4.4.5. Industry and trade
The project area has no industry, but the craft offers a number of benefits to the entire
population. This is a little craft develops. You meet some very disparate individual initiatives
as varied. Shoemaking, working with clay and manufacturing the baskets, mats, attics using
interlaced vegetable fibers. Clay products are mainly tiles and terracotta bricks or adobe,
building materials thought to be environment friendly especially the sun dried or machine
pressed. In addition, the cCarpentry cottage industry exists and a number of people are
skilled in masonry.
4.4.6. Trade and markets
The most common form of trade is that dealing in agriculture and livestock produce largely
forfood. The other significant form of trade is retail trade in household items. In trade, the
activities are performed by different categories of traders (semi-wholesalers and retailers) in
the markets and trading centers: food trade, drinks (distributaries), meat (beef),
miscellaneous items (shops ), restaurants, cabarets, hardware store, hairdresser, fertilizer
mills, warehouses of food products and beverages stationery, food (bread, milk).For adding
value to livestock products; 2 modern markets and modern mini Slaughter houses
constructed in Musha and Ndora trading centers. In addition, these two trading centres have
milk collecting and cooling points that were constructed and equipped to serve asa
veterinary business hub (veterinary medicine and supplies shops and for supply of livestock
feeds). One bank was encountered, the People's Bank of Rwanda in Musha and Ndora as
well as four microfinance units of "Umurenge Sacco".
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4.4.7. Sources of energy
The majority of the population in the project area and the Gatsibo District use wood as
major source of energy. Other sources includefossil fuels and agricultural residues. The
firewood is used for cooking while kerosene is used for light. Throughout the project area,
only the trading centres of Ndora andMusha Sectors, and even then only in theadministrative
buildings of the GoR and a few business points and health centrehad access to electricity
from the National Electri grid.
4.4.8. Water and sanitation
People collect water from both managed sources and unimproved sources, including
protected springs and directly from the rivers. The piped gravity water supply system was
reported as being unreliable.

4.4.9. Mining and quarrying
The Coltan ore exists in Kageyo sectors Gatsibo and potential operators are REDEMI ,
MUNSAD , CMK. For quarries, the most frequent and the most exploited around rivers and
swamps are those of sand, stones, clay
4.4.9.1 Cooperatives and Crafts
We can cite as an example beekeeping, tailoring , animal husbandry, etc .. Their number is
around 60 but members need much coaching to properly carry out their task. There are very
few artisans . All these people lack the training to meet the standards required by foreign
markets. The framing of handicrafts to be encouraged further. This will strengthen the
creation of added value in terms of paid employment . Thus specialization will be promoted
using local materials.
4.4.9.2 Tourism and Hotel Industry
The project area sites represent enormous potential to establish attractive places for
tourists.
- The rock with his legendary Ngarama borrowed the king's feet Ruganzu ( Ibirenge bya
Ruganzu ) to Ngarama ;
- The remains of the royal residence Gatsibo ( Ibigabiro bya Gatsibo )
All these sites are picturesque places to visit but the lack of hotels and restaurants for
visitors is a major handicap.
4.4.10.

Environment

The environmental protection activities carried out so far in the project area are still focused
on the fight against erosion through terracing and reforestation. HOWEVER There are 69
tree nurseries Having trees like to Eucalyptus, Pinus , plums , acacia, malkamia , alnus ,
vernunia That forestation are Established for Purposes. The career problem and mining and
firewood used by the households are the basis of mass environmental destruction.
Furthermore, Brick manufacturers in some sectors also consume a huge amount of wood
while replacement efforts have not yet reached the point of satisfaction. These efforts in
reforestation were conducted by the authorities of sectors and other partners working in the
field of environmental protection.The environment suffers from degradation result in
inadequate erosion control devices. In agriculture, it is noticed that every year during the
rainy season, tons of soil are washed away by the drying up of the river to the Umuvumba
Warufu Akagera River and thence to throw into the Nile.
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Citizens Engagement

On December 8, 2015 , have held workshops for public consultation , gathering the farmers
operators swamp Warufu and Cyamuganga four Gatsibo sectors Kageyo , Ngarama
Nyagihanga , under Environmental Impact Assessment / Environmental Management Plan of
works related to the development of irrigation infrastructure in Warufu Gatsibo district and
development of irrigation infrastructure Giseke in Gisagara district .The explanatory sessions
were held at the headquarters of sectors and cells in the project area and saw the
participation of the Executive Secretaries of Sectors and cells and other agents responsible
for environmental issues, infrastructure and housing at both the level and areas of the cells.
During consultations, have successively addressed issues related to the nature and purpose
of the project. The representative of the sectors welcomed the participants and thanked
them for their presence.The consultants of Green World Ltd, have exposed project content
and the presentation was followed by discussions. Several questions were asked and clear
answers were given by the Consultants , sectoral representatives , technical services and
resource persons . These questions focused on:
 The beginning of Dam Construction on the river Warufu
 What will be the tank height and length
 If benefits are provided in case the water tank will affect individual plots
 What will be the social and economic impact of construction of the Dam of the
surrounding population (employment opportunities created by the Dam in the
medium and long?)
 Economic activities related to the water tank (regularly irrigate vegetable plants,
establishment of fishing, tourism, etc...
 If it is possible to move and relocate water infrastructure that are in the grip of the
tank.
Conclusion
The farmerswer informed of the report's recommendations and pre faisability faisability
study to consider other more profitable and productive crops for a period of three times a
year and they have a keen interest in this project because construction Warufu on the dam
to better conserve water resources in the dry period and the establishment of irrigation
canals for a distance of 14 km, will increase agricultural production and accelerating the
development of the medium.
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5. ASSESSMENT OF ENVIRONMENTAL AND SOCIAL IMPACTS

5.1.

Introduction

Rwanda through various policies and legislations is committed to the pursuance of the local
and global goals of protection of environment. The GoR has developed plans, schemes and
actions to implement various legislations and protocols for protection of the environment
including the Ministerial Order on Environment ImpactAssessment of2008. The Guidelines
and procedures for EIA were issued in 2006 for all development projects in Rwanda. Another
Ministerial Order on the list and categorization of development projects for which EIA must
be considered and or undertaken was issued the same year, 2008. The schedule of the
notification has categorized the projects byindustry sectors. The physical infrastructure
projects require environmental clearance by the RDB, which process requires undertaking
EIA development. Hence an ESIA was requested by MINAGRI/LWH and contracted out to
GWCL to be undertakenon behalf of MINAGRI/LWH in lieu of the Warufu Irrigation
Agriculture Infrastructure Development project. Approval must sought and given before
commencement of theimplementation of the project.
In implementation a project like Warufu Irrigational Agriculture Development project
involving a wide range of construction activity, conservation of flora and fauna and
preservation of the ecosystem integrity is critical aspect of eco-development with potentially
significant positive and or negative impacts. Both types of impacts have been studied and
wherever possible, have been quantified. The potential impacts have been assessed in this
chapter from the proposed development on environmental baseline conditions (refer Chapter
4), while recommendations for environmental management and enhancement measures
have been enumerated in Chapter 6.The impacts are categorized as direct and indirect
impacts both negative and positive.
During a scoping excerise of this study a number of environmental issues were identified.
The identified impacts that could potentially occur are grouped and discussed below under
the headings of the various environmental components or receptors (e.g. fauna, air quality,
ground water, flora, etc) likely to be affected by the implementation of the project.
The detailed assessment of these impacts was made on the basis of information gathered
during the scoping process, the detailed environmental baseline study of the project area
which included several field visits to the project site and its surrounding areas, as well as a
desk study of relevant existing documents and information pertaining to the study and
information describing the nature and design of the proposed project.
Potential positive and negative impacts are discussed below in separate sections as those
that are expected to occur under construction of the project and those that may be
anticipated during the operational phase. Mitigation measures to be incorporated into the
design and implementation of the project so as to minimise, compensate for or avoid the
occurrence of these impacts are discussed in detail also.

5.2.

Impacts occurring during Planning and Construction Phase

5.2.1. Positive Impacts
i. Potential boost to construction sector
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It is expected that works related to thedam construction and the establishment of the
irrigation infrastructure inthe command area for the proper irrigation of the marshland and
hillsides will boost the local construction sector. MINAGRI/MINAGRI/LWHestimates to spend
RWF 18,143,265,595 to implement this project as indicated by the calculations from the
feasibility study. Specialized equipment and construction materials such as, cement, sand,
stones and structural steel, etc, will be procured. The project will benefit the local economy
greatly if the the developer commits the contractors to using quality local raw materials and
finished products as much as possible. It is expected that the demand for the supply and
production of local building materials as well as provision of services will contribute to
providing a positive boost to various sectors related to the construction industry.
Manufacturers and suppliers of local materials will include manufacturers of protective ware,
cement manufacturers, local manufacturers of blocks, quarries for the supply of sand and
stone aggregate, metal fabricators as well as manufacturers of other local building materials
such as timber. Other materials such as fuel, oil and motor/construction vehicle supplies will
also be provided through local suppliers.Local related financial and other service sector
benefits provided through the contractor will include bank guarantees, insurance cover and
workmen’s compensation.
ii. Provision of employment (skilled and unskilled)
If contractors commit to recruiting a significant portion of the required workforce from within
GatsiboDistrict and particulary the six sectorscovering the Warufu project area, this will
boost the local economy during the implementation of the project. It is anticipated that the
project will provide up to 1500 in direct employment opportunities over the entire
construction cycle . The feasibility study report envisages that up to 2000persons will have
to be locally contracted at any one time, in either terracing or irrigation canal excavation
activities. The project will include skilled technicians and crafts people as well as un-skilled
labour and will offer many employment opportunities for persons from within local
communities, including women. It is a requirement of Rwanda law to hire without
discrimination against any gender, and as such it is expected that women will equally benefit
as men in terms of employment.Furthermore, indirect opportunities for employment will be
stimulated in the other sectors related to construction, such as manufacturers of local raw
materials and finished products and providers of services. It is also anticipated that indirect
employment opportunities will be created within local communities through the provision of
services to the construction teams, such as the sale of food and beverages.
iii. Positive impacts on Local Capacity
A considerable management,technical and planning skills will be gained by the local
community members that will be employed by the project and this is likely to contribute to
the capacity building within the local community and the Rwandese engineering and
construction sector. Co-operation between international suppliers of specialised equipment
and contractors (who have the expertise in the technology to be introduced) and local
contractors and sub-contractors and companies will result in the transfer of skills and will
also build additional local capacity.
5.2.2. Potential negative Impacts
I.
a)

iPhysical Impacts
Change in land use,
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The reservoir area is actually used as agricultural productive land.The results from onsite
investigations have shown that all the submerged land due to dam construction is
government owned land, though it was used by local population for agricultural purpose.
However, loss of agricultural land will be there though relatively small compared to the
available arable land. Final feasibility report stated that the resulting inundation area is
pprox. 287.09 ha.as indicated below.

1
2
b)

Land units

Area (Ha)

% of Total

Reservoir
Silt trap zone

287.09
85.99

1.4%
0.4%

Impacts on Soils and Geology

The nature of the project demands use of heavy machinery during construction mainly for
earth movement and leveling. This may lead to instability of the soil in the area and as a
result cause soil erosion mainly of top soil. The topography of the damconstruction site is a
relatively flatarea and the construction of the project will affect the natural surface flow
regime of water in Warufu marshland. Secondly, the construction process will contribute to
the loss of the topsoil (and clearing of the limited amount of existing vegetation) in some
areas and combined with soil compaction during site preparation and levelling will result in
reduced capacity of the ground to retain water and increase surface water run-off during
periods of rainfall. Meanwhile, the ground’s ability to resist erosion will be temporarily
reduced in areas especially where sub-soils have been destabilized by construction activities.
Some other negative impacts are anticipated to arise and these include: Soil contamination
from drilling muds, vehicle tracks, oil and diesel spills from the site; borrow pits and
quarries; soil compaction due to heavy equipment and bulk earthworks; disturbance/loss of
pedagogical features of sensitivity importance e.g. hydro orphic (wetland) soils; loss of soil
under overburden and waste rock dumps.On land degradation, although raw materials for
aggregates are abundantly available in project area, a potential area of concern is the
encouragement of illegal sources of materials due to the the highdemand created by the
project at certain periods, this demand being compounded by similarly large demands for
materials by other major concurrent projects that may tke place at the same time in
GatsiboDistrict such the on-going road construction or rehabilitation. It is expected that all
major earthworks for dam construction will be carried out during the dry season under the
various phases of the project and that the permanent storm water road and site drainage
system will be in place for each phase before the onset of the on coming rain season, which
will control potential erosion.
c)

Impacts on Topography and Geomorphology

Minimal alteration in topography due to the construction of the dam and excavation of
irrigation canals, borrow pits, quarries and bulk earthworks and alteration/loss of features of
geomorphological importance are not anticipated.
d)
Hydrology and Hydrogeology
For storing and regulating water, the dam and reservoir can change the process of runoff
and sediment downstream, and the flow rate, water level and sediment transport, and so
on, which might impact downstream agriculture and cause channel erosion, and thus affect
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the construction of hydrological engineering on the lower reach of the river. The
environmental impact of hydrological regime and downstream mainly concern the statistical
analysis of the measured runoff and sediment up and downstream after the construction of
the dam. These aspects have been treated in the feasibility study for the reservoir area and
the command area.
Providing adequately for the long term dead storage of accumulated sediment in the
reservoir
is of central importance for the economic success of a dam-centered water resources
project such as Warufu. The key factors that will influence the dead storage needs are (a)
the long-term mass of sediment transported by the river to the reservoir and (b) the
percentage of this sediment that is actually trapped in the reservoir (trapping efficiency
factor) rather than transmitted downstream. The mass of sediment transported by the river
to the reservoir is given by the soil loss mass of eroded material in the catchment, multiplied
by Sediment Delivery Ratio (SDR), which is the percentage of eroded material that will be
actually transported by the river rather than re-deposited before reaching the reservoir.
An application of the empirical Revised Universal Soil Loss Equation in a catchment with
thecharacteristics of Warufu with regard to topography, land cover and land use, yields an
average soil loss rate, due to erosion, of the order of 1,000 t/km2/yr. However, a future
change in land use in sub-areaswithin the catchment is quite possible. In that respect, the
fact that a large part of the catchmenthas been designated a mining prospecting area may
lead to future adverse land usechanges. Mining is one of the most severe activities regarding
the potential sediment yield. Itwould be prudent, therefore to check the effects of an entire
soil loss range than just a singlevalue. A range between 1,000 and 2,000 t/km2/yr is
considered reasonable.
Not all of the sediment delivered to a reservoir with necessarily settle. Depending on
thereservoir size, sediment particle sizes and operational rules a proportion of sediment will
betransferred to the river downstream. For a storage reservoir, such as Warufu, the
empiricalBrune curve is a classic approach for estimating trapping efficiency (USBR Erosion
and SedimentationManual, 2006). For the ratio of Warufu Reservoir capacity to average
annual inflowvolume (ratio>=1) the trapping efficiency is of the order of 98%. Therefore,
for all practicalpurposes, all sediment delivered can be assumed trapped and settled.
The total accumulated volume Vs in the reservoir was estimated by the feasibility study
by:Vs = (Number of Years)*(Soil Loss Rate)*(SDR)*(Trapping Efficiency)/(Sediment
Density)Table 4-5 has been compiled using three soil loss rates and three time horizons.
Sedimentdensity is increased with time horizon, as expected.
On the basis of the values of the table blow, a dead storage of 5 million m3 was adopted by
the feasibility study.The capability to operate the reservoir with a lower dead storage of
approximately 3 millionm3 is included in the design by providing two abstraction and scour
intake elevations; a higherone corresponding to the 5 million and a lower on corresponding
to the 3 million m3 dead
storage.

Mean density
Low density delivery:

50 years
1.20t/m3
2,333,333 3

75 years
1.25t/m3
3,360,000 m3

82

100 years
1.30t/m3
4, 307, 692 m3
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350t/km2
Medium
sediment
delivery: 500t/km2
Medium-high
sediment
delivery:
650t/km2
e)

EIA

6, 153, 846 m3
4,333,333 m3

6,240, 000 m3

8,000,000 m3

Impacts on Surface Water Resources
i. Increase in sediment load

One of the crucial problems with dam constructioin is the management of erosion. In
operation the dam hold back a significant amount of sediment load normally found in a river
flow, depriving the downstream of this natural transfer of materials required for making up
for water erosion of its banks. Within the reservoir the lowering of the bed leads to
establishment of weeds which likely chokes the reservoir reducing the volume of water held
for irrigation purposes.
ii. Water level in the affected waterways
The damming of the Warufu river will create a reservoir upstream from the dam. The
reservoir waters spill out into the surrounding environments, flooding the natural habitats
that existed before the dam’s construction including and this will include initially cultivated
areas. The newly created reservoir will have more water holding capacity than the river
would have had, and therefore more evaporation should occur than previously. Through
evaporation, a significant amount of water can be lost. However on a positive note, this
reservoir will significantly indirectly serve as a flood control point for the downstream
marshland and command area. However, the dam will create a real opportunity of
navigation and development of tourism and leisure activities around the reservoir.
iii. Water quality and pollution
Investigation made in situ has shown that, local population around the reservoir area is
using pit latrines and composters for the management of household waste. Pit latrines can
constitute a source of pollution by seepage if not adequately controlled. Key issues for water
quality include the following:

pH. The pH balance of a water supply describes how acidic or alkaline it is. The acidity (or
alkalinity) of a water supply can affect plant growth, irrigation equipment, pesticide
efficiency and drinking water. The balance of positive hydrogen ions (H+) and negative
hydroxide ions (OH–) in water determines its pH level. The pH scale goes from 0 to 14, and
a pH of 7 is neutral. Water with a pH below 7 is acid and water with a pH above 7 is
alkaline. Most natural waters are between pH 5 and 8. The generally accepted pH for
irrigation water is between 5.5 and 8.5, but some problems can occur within this range. For
example, alkaline water may contain high concentrations of bicarbonate (generally in water
of pH 8 and above) and carbonates (generally pH 9 and above). High bicarbonate and
carbonate levels in water can cause calcium to precipitate from the soil: this reduces the
soil’s exchangeable calcium content and increases soil sodicity. Magnesium can also be lost
in this way. In extreme cases, the loss of soil calcium and magnesium will affect plant
growth. Some trace elements, like copper and zinc, will also be less available to the plant in
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this situation. The precipitation of calcium carbonate in water can also cause equipment
blockages.

Electrical Conductivity. Electrical conductivity measures the ability of a solution to
conduct an electrical current, which is directly related to the concentration of dissolved salts
in solution. Excess salts in the plant root zone can cause moisture stress as salts increase
the amount of energy plants must expend in order to take up water. In addition, individual
ions can have deleterious effects. For example, sodium from sprinkler irrigation can be
directly toxic and cause defoliation of sensitive plants.

Total Dissolved Solids. Total dissolved solids (TDS) are related to EC and therefore, have
very similar patterns. These are a measure of the sum of all the ions present in a sample of
water and represent the total salt content of the water. The total salt concentration of the
tested water is one of the most important pieces of information presented in the water
analysis report. High levels of soluble salts can induce physiological drought in the plant.
Plant roots may have an adequate water supply, but are unable to absorb the water due to
osmotic pressure. Total suspended solids (TSS) can negatively impact fish spawning
habitat and clog irrigation equipment. Total suspended solids can also be a source of
contaminants such as metals, nutrients, and bacteria.
-

Chloride. Chloride (Cl ) toxicity is the most common kind of specific ion toxicity for irrigation
-

because Cl moves readily in the solution and can accumulate in plant leaves. In addition to
-

accumulation by transpiration, Cl can be directly absorbed by leaves, which can be an issue
for sprinkler irrigation. Therefore, recommended guidelines are lower for sprinkler irrigation
than surface irrigation.
Sulphate can contribute to salinity problems, but also can benefit crops by increasing fertility.

Total Hardness is the name for the amount of calcium and magnesium in water. By
convention hardness is given as amount of CaCO3 although it actually measures magnesium
as well.
Hard water used for irrigation can have a beneficial effect on soils provided that sodium levels in the water are not too high. Calcium and magnesium can offset the effects of
sodium in the soil. Normally magnesium levels in soils are about half that of calcium. If
magnesium levels are above calcium levels this may be a problem for plants because it may
induce deficiencies of potassium and calcium particularly if these are already low. High
sodium levels may have a similar effect

Sodium Adsorption Ratio. The sodium adsorption ratio (SAR) is a measure of the
potential sodium hazard for crops and soil. When sodium (Na+) occupies cation exchange
2+

2+

-2

3-

sites at the expense of more stabilizing ions (Ca , Mg , CO3 , and HCO ), soil stability can
be compromised resulting in dispersion of clay and breakdown of aggregates. These
processes can result in soil expansion and surface crusting, which reduce infiltration and
therefore, can reduce crop growth due to moisture stress.
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Alkalinity. Alkalinity is a measure of the buffering capacity of a solution and is a sum of the
concentrations of carbonates, bicarbonates, and hydroxides. A combination of high pH and
high alkalinity may cause changes in the pH of the growing medium and some trace element
deficiencies, especially for plants in small containers with low volumes of substrate. High
levels of carbonates and bicarbonates can also cause blockages in irrigation equipment or
precipitation of calcium and magnesium ions, thereby increasing SAR.

Nutrients Nutrients are a concern for irrigation conveyance systems and receiving water
bodies. Excess nutrients, such as nitrogen and particularly phosphorus, can cause
eutrophication of water bodies. The resulting excessive growth of aquatic macrophytes and
algae can cause aesthetic issues for recreation and drinking water, difficulty in conveyance
of water for irrigation or industrial purposes, and declines in oxygen concentrations that can
result in fish kills and loss of biodiversity; that is eutrophication. In addition, nitrate (NO3),
nitrite (NO2), and ammonia (NH3) can be toxic to humans and other organisms. Nitrate from
agricultural sources has been identified as a major threat to ground water supplies
worldwide.

Pesticides are a concern from a human and an aquatic health perspective. Studies have
found that a variety of human health problems including cancers, neurological disorders, reproductive problems, and behavior and developmental concerns may arise from continued
exposure to low doses of pesticides. Moreover, most pesticides have only had toxicological
studies completed on a single active ingredient, but are commonly applied in mixtures,
which may have synergistic effects.

Pathogenic bacteria, such as verotoxigenic serotypes of Escherichia coli and Enterococci,
can cause a wide array of human health problems and can also jeopardize the safety of water for irrigation, livestock watering, and recreation.
f)

Impacts on Ground Water Resources

Due to absence of abstraction of groundwater within the Warufumarshland, thelowering of
water table levels which could impact on ground stability, rural water supply and vegetation
is not likely to occur. Damming may increase evaporation due to longer retention of water
and green house gas emissions.
g)

Impacts on Ground Water Quality

Reduction in water retention due to concrete channels that make the water move faster than
when in a natural channel will affect the ecosystem. Other potential sources of groundwater
pollution as a result of construction activities are incorrect waste disposal practices.
However, these are anticipated to be on a very minimal scale.
h) Impact on water availability for domestic use
Water demand for domestic use will require identification and development of the alternative
sources as existing protected springs at the foot hills especially in reservoir area where overe
8 water collection ponts for the comunity will have to be submerged. It is important the
project liases with water supply agency to ensure continued access to quality drinking water
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by the attendant communities. Abstruction from upstream the irrigation scheme by the help
of gravity flow schemes may be considered. Another option could be to use protected
springsin areas above the reservoir as community water sources.
i)

Impacts on air quality
i.

Dust releases and nuisance

Exposed surface areas with loosened topsoil combined with the operation of plant and
machinery will increase dust raised from the site, especially during initial levelling and
preparation required under each phase of the project. Dust will also be raised by haulage
vehicles delivering materials to the site; this is expected to pose a problem off-site as access
roads are not paved. The dust raised during construction can pose a nuisance to workers
although the impact of this is considered relatively small and localized. Dust levels are likely
to be higher at certain strategic locations on the site such as stockpile areas during the off
loading of gravel and aggregate. Dust raised by construction activities can also pose a
nuisance to adjacent settlements especially under dry and windy conditions. The impact of
this affecting some parts of the settlements around the construction sites is potentially
significant although intermittent. Open field which is sparsely inhabited and the impact of
dust blown from the site will not assume significance.
ii.

Impacts on Noise and Vibrations

Noise will be caused by construction traffic transporting construction materials/workers to
and from the site and from the operation of machinery on site. However, additional noise
from construction traffic and machinery will be relatively insignificant. However given the
size of the project area, most areas where machinery will be active on the site will be
located well away from adjacent residential areas; therefore any noise nuisance experienced
will be for short periods and with less significant.
j)
Public safety
Investigations made during site visit did not reveal any mountain or hillside collapsing known
during recent years due to erosion or heavy rain. There is a risk that in the command area,
the local population can confuse irrigation water and potable water. Taking water from the
irrigation network can in this case occur and become a source of damage to pipes or other
irrigation structures.
a)
Effects on natural habitats:
Wildlife is in fact expected to resurface in the area due to improved water availability.
II.
a)

Biological Impacts
Impacts on Fauna

Impacts on Terrestrial / Aquatic Fauna
We do not anticipate any disturbance or loss of protected/endangered animal
species/communities and their habitat due to construction activities (noise, dust, fumes,
pollution, vehicles) since none of such species were identified / recorded during our baseline
survey within the proposed project sites.We however, anticipate minimal pollution of
streams, canals from organic, hydrocarbon, silt or microbiological sources.The siltation of
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rivers, streams, canals will is not likely to arise as the project design incorporates watershed
protection measures to assist in prevention of waterstream siltation.
iii.

Socio-economic impacts
a) Social infrastructure:

One protected springand oneprotected well used by local population as domestic water
sources have been identified in the reservoir area. Access to these waterpoints will be
impossible since they will all be submerged, and the population will have to find new
sources, far, to ensure the supply of drinking water.
Furthermore, an old market now closed has existed in the reservoir area, but some houses
still exist and in use, though local authorities have asked owners through the “Ntuyenabi”
program to leave the place and resettle in new ones.
b) Cultural infrastructure:
No cultural infrastructure is locatedwithin the area as such no impact will be there on this
aspect.
b) Increase irrigated area:
The presence of dam will make it possible for locals toincrease its land under irrigation in the
command area.
c) Increased crop production:
The additional water storage from dam will make it possiblefor downstream local people to
increase its crop production.
d) Impact on water availability for domestic use
Community access to existing drinking water which was supplied by 8 protected springs and
will be impossible since the waterpoints will be submerged. But the availability of water in
the reservoir area near the habitats will allow development of Water Treatment Plants that
could produce enough water for the local rural communities, but also for nearby urban
communities.
e) Impacts on Cultural Heritage
There were no known archaeological or historical sites that exist in the project site that were
identified and no impacts on any features of importance to national heritage are expected.
Any such features that may be found (e.g. during excavation works) that were not apparent
on surface investigation or that did not come to light during the years that the area was
cultivated will be reported by the project and appropriate procedures will be followed.
Chance find procedures are presented in this document to assist the contractors in handling
physical cultural resources that may be encountered during construction activities.
f) Impacts on Rural Livelihoods
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Impact on the availability of natural resources traditionally used by local communities
e.g.plants used for medicinal and nutritional purposes, fuel wood, water resources etc are
envisaged to be very minimal.
g) Impacts on Local Infrastructure Services
The project will at times experience a minimum volume of heavy construction traffic
delivering materials and / or equipment to the site. It is important to note that the project
intends to rehabilitate the access roads in the project site and this is likely to improve the
traffic flow in the area. Therefore, there are no major anticipated loss/disruption of
important communal pathways, public services and utilities e.g. sewerage, electricity, water
supply, health care; and there will not be a burden on existing local infrastructure and
services e.g.roads, hospitals.
h) Impacts on Settlements
Up to 30 households will be affected with establishment of the reservoir with nearly 50%
considered as illegal settlements. No one by law is allowed to build in marshland.
Interactions with persons using the settlements indicated that they had alternative houses
by the hillsides and they were using those in marshland as temporary settlements for
managing their farming fields.. The mplementation of the project will involve limited physical
displacement of people’s settlement but over 120 persons will have to lose cultivation
grounds in the mashlands with establishment of the reservior. Also as previously described,
most of the area has been in recent years used for seasonal cultivation by local residents
and therefore there is no any likely impact on settlement. However, to guide the project in
compensating local communities for any crop loss that may occur during the project
implementation, a Resettlement Action Plan has been developed.
e)

Impacts on Public Health and Safety
i. Risk of accidents

There is a risk of accidents occurring involving members of the public who may gain
unauthorized access or inadvertently venture on to the construction site. However as the
erection of a hording fence will be one of the initial actions of site installation, the risk of
unauthorized access will be minimal. The project will also include an education program to
increase awareness of the local communities of the risks related to the construction site and
use of the proposed irrigation infrastructure.
i. Health risk due to dust raised
As discussed above, the dust raised during various construction activities and exposed
worksites can pose a nuisance to construction workers or adjacent communities. Impacts are
potentially significant if unmitigated and can lead to either chest or eye irritations. The flux
of workers with the construction of the proposed infrastructure will exposes the local
community to health challenges especially from communicable diseases.
ii. Risk of water borne diseases
Impacts on health could also arise from the lowering of water quality as a result of
contamination of ground water resources; as discussed above; various potential sources of
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contamination include components of oil, fuel and petroleum products as well as other
hazardous wastes infiltrating the aquifers. Improper disposal of domestic garbage and
sewage from workers could also result in contamination of underground and other drinking
water supplies leading to water related diseases such as cholera, dysentery, etc. Therefore,
the impact of reduced water quality on public health is insignificant. This project will be
required to find alternative sources of water for the local communites in project area, and
since the reservoir may cover all the known spring wells the suggestion is that the project
includes water supply and mini-treatment plants for water sourced from the established
reservoir. The other alternatives sources of water are household or communal rain water
harvesting and storage. This will require the project to include resources to support the
affected households that may not be able to procure storage tanks and other related
materials.
iii. Transmission of malaria
The pools of stagnant water left on site can become breeding grounds for mosquitoes
increasing the potential incidence of malaria. These impacts will only be significant with
improper site management. However, this problem could be worsened by the construction of
damin the area and the incidences of malaria are likely to increase in the in Musha and
Ndora Sectors where the reservoir will be located.
iv. Increases risk of transmission of HIV and communicable diseases
Construction projects are commonly associated with social interactions amongst the
construction workers and local communities which can lead to casual or commercial sexual
relationships producing an inherent increased risk of the incidence of the transmission of
sexually transmitted diseases (STDs) and HIV. This is especially so for projects employing a
large workforce from outside the project area who are accommodated on site in temporary
camps. However the project will not employ a large migratory workforce; the work force at
any one time will be relatively small from 1000 to 3000 personnel and no workers (apart
from security personnel) will be accommodated on site. The project will as far as is possible
employ personnel (especially general and semi-skilled workers who will make up at least
95% of the workforce) from within nearby local communities. The potential for
epidemiological impacts associated with the presence of construction workers is considered
insiginificant.
f)

Impacts on Occupational Health and Safety

Construction of the project will involve many activities and procedures with potentially
mimimum risk levels to the occupational health and safety of workers and personnel. The
nuisance of dust and the movement of construction traffic and machinery around the site
have been mentioned above. Some minimum potential risk levels also include:




Work with open flames (e.g. welding and cutting operations);
Work in hazardous environment (e.g. dusty environment );
Operation and handling of heavy plant and machinery (e.g. operation of cranes and
mobile equipment);
Strict adherence to safety measures and procedures will minimise (or eliminate) risks of
accidents or hazardous developments occurring and ensure healthy and safe conditions for
all persons working on the site.
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Impacts on Aesthetic and amenity values

No visual impacts are anticipated during the planning and construction phase since the
diversion weir sites have already been under the use by poor managed.However, litter from
construction camp and waste dumping may occur but this is considered to be very minimal.
5.3.

Impacts occurring during the Operation Phase
A. Positive Impacts

a)

Impacts on Local and National Economy
i. Construction of dam for Irrigation in Warufumarshland

The construction ofdam for irrigation of the Warufumarshland will provide a range of
economic, environmental, and social benefits, including; flood control and sustainable water
supply for irrigation of crops in the marshland. On flood control, in addition to helping
farmers to cultivate the marshland through the entire year, the diversion weir will help
prevent the loss of crops and property caused by flooding that has been happening
seasonally in this marshland.
ii. Creation of employment opportunities and poverty alleviation
Implementation of the project will result in the creation of up to 1500direct new employment
opportunities for surrounding local communities in Gironko, Musha, Ndora, Save, Gishubi and
Mamba Sectors and Rwanda in general. This will include opportunities for employment on
diversion weir site as well as various aspects of infrastructure management and
maintenance.
b)

Impacts on Landscape and Aesthetics

Implementation of the project will not significantly alter the local landscape in the area since
the project site has already been altered and is largely under cultivation. However, the
implementation of the project will be an ultra modernization, upgrading, change from the
rudimentary irrigation infrastructure to which it is expected have an enhancing effect on
visiually beautifying the proposed high value crops cultivation. As discussed, the project will
set a precedent for other developments to follow to be executed in a well structured,
planned and aesthetic manner in the Gatsibo District. The dam and associated reservior, and
irrigation infrastructure will be built to the highest standards and all stages of construction
will be supervised by a qualified team of engineers and environmentalists who will ensure
that standards and specifications are adhered to at all times.The proposed development will
comprise greenery to be designed and landscaped in a way that will enhance the aesthetics
and ambiance of the area, ensure compatibility with the surrounds and restoration of the
buffer zone of 10 meters along the riverbanks of Warufu and Ngiryi Rivers. Therefore, it is
expected that the project will have a significant positive effect on the landscape of what is at
present a featureless and dormant agricultural field.
B. Negative ImpactsDuring Operation of the Dam
I.

Physical Impacts
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Impacts on Soils / water logging and salination

The need for the continuous use of the irrigated land especially for the proposedyear round
crop production (three to four crops a year), there is a potential problem of salination,
alkalination, water logging and acidification of soils. Below we present four main reasons for
an increase in soil salinity on an irrigation scheme:
i. Salts carried in the irrigation water are liable to build up in the soil profile, as water is
removed by plants and the atmosphere at a much faster rate than salts. The salt
concentration of incoming flows may increase in time with development activities
upstream and if rising demand leads to drain water reuse;
ii. solutes applied to the soil in the form of artificial and natural fertilizers as well as
some pesticides will not all be utilized by the crop;
iii. Salts which occur naturally in soil may move into solution or may already be in
solution in the form of saline groundwater. Where the groundwater level is both high
and saline, water will rise by capillary action and then evaporate, leaving salts on the
surface and in the upper layers of the soil; and
iv. The transfer from rain fed to irrigation of a single crop, or the transfer from single to
double irrigation may create a "humidity/salinity bridge" in the soil, between a deep
saline groundwater and the (so far) salt-free surface layers of the soil. Careful soil
monitoring is highly recommended whenever the irrigated regime is intensified, even
though the saline layers might be far below the soil surface and the irrigation water
applied is of high quality.
The accumulation of salts in soils can lead to irreversible damage to soil structure essential
for irrigation and crop production. Effects are most extreme in clay soils where the presence
of sodium can bring about soil structural collapse. This makes growing conditions very poor,
makes soils very difficult to work and prevents reclamation by leaching using standard
techniques. The proposed mitigation measures is to avoid water-logging by using
improved on-farm water management, including proper placement of irrigation drainage
canals that ensures that minimal or no water logging in the rice pads.The significane of this
impact is rated moderate without mitigation measures and with mitigation will be low.
b)

Impacts on Surface Water Resources

i. Silting/Sedimentation
Rivers/Streams carry sediments down their riverbeds, allowing for the formation of
riverbanks, river deltas, alluvial fans, braided rivers, oxbow lakes. The construction of a dam
blocks the flow of sediment downstream, leading to downstream erosion of these
Sedimentary depositional environment, depositional environments, and increased sediment
build-up.
Eventually the dam couldat minimum level contribute to increased soil erosional acctivities
down stream. The rate of silt accumulation is attenuated by the drop in the stream velocity
downstream towards the retaining wall. As the stream velocity drops, the carrying capacity
of the stream also drops thus the rate of silting (sediment deposition) at the diversion weir
site.Downstream of the dam, there will be reduction in the soil deposition however it is not
bound to be significant.
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As dam leads to reduced sediment load downstream, the river/stream turns out to be
“hungry” for sediment. Because the rate of deposition of sediment is greatly reduced since
there is less to deposit but the rate of erosion remains nearly constant, the water flow eats
away at the river shores and riverbed putting a lot at risk including the farms nearby,
ecosystems and sometimes deepening the riverbed. The resulting water tables and the
stream flow are thus affected. This impacted is rated moderate without mitigation measure
and low mith migitation.

ii. Flows
The consequences of impacts resulting from a change in the flow regime of rivers, or a
change in the movement of the water table, through the seasons directly affects the
ecosystem and other users of the river water along the river flow path. Thus the
interrelationship between river flows, uses latter on users should be well appreciated prior to
undertaking any major abstraction from the stream. In both cases of low flows and high
flows, the operation of weirs offers excellent opportunities to mitigate the potential negative
impacts of changes to flows. The rice cultivation in Warufu marshland has been experiencing
flloding during the rainy seasons and partly flooding some portions of the marshland. The
constructions of weirs will significant issue that water flows are well regulated and hence
reducing the potential future floodings in the marshland. The impact is moderate without
mitigation and low with mitigation.

i. Low flows
Changes to the low flow regime have significant negative impacts on downstream users,
since return flows are likely to have significant quantities of pollutants resulting from the use
of fertilizers and pesticides. Low flows need to maintain a minimum discharge to allow for
sufficient dilution of pollutants discharged from irrigation scheme. A reduction in the natural
river flow together with a discharge of lower quality drainage water can have severe
negative impacts on downstream users.
The low flow scenario should not be a major case for the project since the dam will be
erected to handle the already existing problem however during the rainy months, it is
expected that the flow will be regulated to address some of the above highlighted challenges
of flooding in Warufumarshland that is currently contributing to significant crop lossess. The
impact is high without mitigation measure and moderate with mitigation.
The feasibility study arrived at a minimum environmental flow of 70l/s one which must be
maintained and beyond which water supply for irrigation downstream of the reservoir must
will have to be met. The needs of existing rice cultivations downstream of t he dam site in
Nyagahanga cell of Gatsibo Sector have been estimated and the contribution needed from
the reservoir has been estimated for each month of the year. Total annual contribution is
470 thousand cubic meters. Compensation flow has been assigned third priority, following
satisfaction of water supply and environmental flow demands.

ii. High Flows (Floods)
Uncontrolled floods cause tremendous damage and flood control is therefore often an added
social and environmental benefit of a regulated diversion weir built to supply irrigation water.
However, flood protection works, although achieving their purpose locally, tend to increase
flooding downstream.
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Radically altered flood regimes may also have negative impacts. Any disruption to flood
recession agriculture needs to be studied as it is often highly productive but may have low
visibility due to the migratory nature of the farmers practicing it. Controlled floods may result
in a reduction of groundwater recharge via flood plains and a loss of seasonal or permanent
wetlands.
Finally, changes to the river morphology may result because of changes to the sediment
carrying capacity of the flood waters. This may be either a positive or negative impact.The
impact is low with or without mitigation measure.
c)

Impacts on Ground Water Resources

Quantity of Groundwater (Groundwater recharge& depletion)

i. Fall of water table
The most possible advantage of reducing the water table level prior to the rainy season is
that it may increase the potential for groundwater recharge. Lowering the water table by the
provision of drainage to irrigation schemes with high water tables brings benefits to
agriculture. However, lowering the groundwater table by only a few meters adversely affects
existing users of groundwater whether it is required for drinking water or others uses. A
continued reduction in the water table level may lead to;



Depletion and or deleting an important resource,
Significant land subsidence with consequent damage to structures and difficulties in
operating hydraulic structures for flood defense, drainage and irrigation. In such
cases, vulnerable areas are those with compressible strata, such as clays and some
fine-grained sediment. Any structural change in the soil is often irreversible. The
ground level can fall with a lowering of the water table if the soils are organic.

Within the confines of the project area, there is minimal use of groundwater for other
purposes other than irrigation. Although this is unlikely to occur, lowering of the water table
will have direct consequences to the crop farming in Warufu marshland. The potential is is
low with or without mitigation measures.
d)

Impacts on Ground Water Quality

Due to the increased availability of water at the ground surface or near the ground surface,
there is increased evaporation which then results in fractionation and deposition of salts due
to water that stagnation of the surface. This subsequently degrades the quality of the
soils.Much as the increased availability of water will result into increased crop production,
great care should be taken to avoid excessive use of fertilisers and pesticides. The potential
impact is moderate and with mitigation measures its low.
e)

Impacts on Air Quality

It is not envisaged that any activities of the proposed development during operation will
result in significant impacts on air quality. However, some potential sources of reduced air
quality include the following:
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i. Increased traffic exhaust emissions
An additional vehicular traffic is expected in the area once the development is fully
realised. This will result in insiginificant increase in emission of exhaust fumes, from
heavily trafficked nodes entering / exiting the diversion weir site areas. However the
road layout into the marshland that will be rehabilitated by the project will be
designed in such a way as to ensure free flowing traffic which will reduce potential
congestion and therefore traffic fumes (very slow moving vehicles or vehicles that
are stationary with their engine running increase the discharge of exhaust fumes to
the atmosphere). The potential impact is moderate without mitigation measure and
low with mitigation.
ii. Odour from solid waste
Offensive odour can result if garbage and other solid waste are allowed to
accumulate. The potential impact is low.
iii. Fugitive dust nuisance
All open areas of the development will ultimately be landscaped and well vegetated
or covered by paving and there will be no exposed areas with loose soils (especially
around diversion weir sites); therefore the raising of fugitive dust levels from the
development will be moderate..
f) Impacts on Topography and Geomorphology
Local alteration in topography due to borrow pits, quarries and bulk earthworks and
alteration/loss of features of geomorphological importance (e.g. hills) due to weir
construction and irrigation infrastructure development will not occur. The potential impact
will be low.
II.
a)

Biological Impacts
Impacts on Flora
i. Ecological degradation

Damming of rivers tends to affect biodiversity through reduced water quality and quantity
especially in down stream areas. For instance, the physio-chemical parameters of the water,
including turbidity and pH, could be affected by the reduced or regulated water flow regimes
affecting macro-invertebrates and flora that thrive under particular water flow regimes. The
surrounding areas of Warufumarshland are bound to be affected more as a result of
construction and operations to control water flow. However, this will not significantly affect
the natural vegetation along the river banks and probably local community crops and agrobiodiversity in the immediate areas surrounding the marshland. Therefore the potential
impact is moderate without mitigation and low with mitigation.
b)

Impacts on Terrestrial / Aquatic Fauna

Warufumarshland area surveyed in this studyis already largely under different types of
cultivation and therefore there is no much fragile areas apart from the 10m distance along
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both sides of the riverbanks that has to be restored and protected. A number of bird species
were recorded in the study areas suggesting sizeasable presence of these bird populations.It
is our understanding that pesticides are applied on the rice fields; it is very possible that the
pesticides accumulate in the food chain and that way, probably have the potential to
negatively affect the top predators (the birds of prey).A few regionally near threatened bird
species were recorded to occur in the project areas the observations however found them in
very low relative abundances that it would seem, that the two marshlands well as an
important part of their range may not be very significant for their overall survival. The
potential impact is high without mitigation and moderate with mitigation.
3.5. Environment
The environment suffers from degradation due to water erosion largely facilitated by the
inadequate erosion control devices. This is compounded by an agricultural exploitation
without refund at fair measure of nutrients exported by harvest. The use of fertilizers is 1 kg
/ ha / year and only 20% of land is protected against erosion. By one observes here by that
old mines and quarries not yet recovered. In agriculture, it is noticed that every year during
the rainy season, tons of soil are washed away by the drying up of the river to Warufu
Akanyaru Akagera River and thence to and to be carried away into the Nile.Regarding
biodiversity, the natural environment has lost much of its heritage because of intense human
activity as a result of population pressure. Many species have been lost for good, so it was a
movement without return loss and what are the hills overhanging the river remain open
Warufu
III.

Socio economic Impacts
i. Loss of livelihoods

The local farmers consulted some acknowledged being informed of the planned project and
others reported that they were not aware of the project. The farmers operating in
Warufumarshland are very excited about the project and are currently waiting in expection
of improved productivity at the end of the planned project and also employment opportunity.
The potential impact is low.
i.
Loss on crop diversity
During consultation process, some of the affected communities were concerned that the
project is likely to bring about reduced farming flexibility in the marshland, and their
understanding is that irrigation is only intended to improve rice growing and therefore the
areas will loose out on crop diversity as the areas with land used to grow other crops
converted to rice growing. This they say will bring about food insecurity in future.
Fortunately this particular intervention is promoting diversification and adoption of a variety
of high value crops, especially vegetables and fruits.
ii. Health and Disease
The prevalence of diseases such as malaria are likely to increase as a result of dam
construction and rehabilitation works that might lead to creation of stagnant pools of water
in irrigation channels. Water logged areas could provide favorable breeding grounds for
mosquitoes. The potential impact is high without mitigation and moderate with mitigation.
iii. Population influx and Resettlement
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The population is not expected to change since the rice growing activity is ongoing. But like
many other development projects, there is need to plan for an influx of people that could
come into the project area to provide services to the laborers. Therefore a need will arise for
authorities to be prepared to deal with the potential increase of crime rate in the project
area. The potential impact is low.
IV.

Impacts on Public Health and Safety
i. Risks to occupational health and safety

General and specific risks to occupational health and safety during operation of the dam
irrigation infrastructures and rice fields will include:




Risk of fire within rice fields as burning of rice refuse was observed to be a common
practice as a way of disposing them;
Hazardous situations arising from inadequate, design and/or maintenance of
equipment and facilities;
Use of agrochemicals presents a potential hazard to operators.

Proper conditions of work place and equipment and the correct work procedures are vital
principles in reducing risks to a minimum and/or completely avoiding accidents. The
potential risk is high without mitigation and low with mitigation.
ii. Risks to public health
General risks to public health resulting from the operation of the development will include:





Transmission of Malaria: If mosquitoes are allowed to breed successfully in places
such as the reservoirs or stagnant pools of water around the development, the risk
of the transmission of malaria in the area will be increased.
The various potential sources of contamination of water resources discussed above
can have significant implications for public health especially if drinking water supplies
are affected. Sewage leaks or inadequate treatment of sewage may increase the risk
of diseases such as hookworm and other water borne diseases such as cholera and
dysentery. Petroleum products which can infiltrate ground water contain
hydrocarbons and/or heavy metals such as lead, chromium and cadmium, which are
known drinking water pollutants;
The use of organic matter (e.g. half decomposed cow dung observed as common
practice) as fertilizers can pose a public health risk due to pathogenic elements if
required standards are not met. It was oberserved that people use cow dung as
manure to fertilise the fields and yet the water draining out of the fields through the
canals is used for domestic purposes. Cow dung and other animal wastes are known
to contain pathogens including the pathogenic Escherichia coli. The potential impact

is high without mitigation and moderate with mitigation.
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6. MITIGATION AND ENHANCEMENT MEASURES
Three categories of mitigatation measures for the potential negative impacts of the project
are:
i. Measures to be incorporated in the detailed design of the project by the Consultant;
ii. Measures to be taken by the Contractor during the construction phase;
iii. Measures to be taken by MINAGRI/LWH as well as various other relevant
stakeholders and authorities during the project’s operational phase.
This section is divided up broadly into two parts comprising mitigation measures that will be
implemented during the construction phase and measures that will be implemented or come
into effect during the operational phase of the project. The discussion in these sections
includes environmental design and engineering features of the project.
Mitigation measures are discussed below under the environmental component headings and
subheadings corresponding to the environmental impacts identified in Section 6.0 of this EIA
report.
During the construction phase, measures to be implemented by the Contractor will be
incorporated within the tender/bid documentsfor the various construction activities that will
mitigate the predicted impacts to be implementedby the successful bidder/contractor. The
Contractor will have the responsibility for the implementation of these measures which
includes undertaking the necessary planning and actions to ensure that all persons on the
site can work in a safe and healthy environment. This applies from the beginning of site
take-over to practical completion of works for each project phase and will be regulated by
the Project Management Team. The Project Manager will have the ultimate responsibility for
ensuring the project’s and the Contractor’s compliance with the necessary regulations and
standards.
A public consultative (scoping) meeting was held in which a presentation was given to
inform members of local communities, various stakeholders and other interested and
affected parties as to the nature of the project and anticipated impacts (See nnex 2). During
construction, a formal environmental liaison person / Safety, Health and Environmental
(SHE) officer will be appointed as part of the Project Management Team, on site, to act as a
link between the project, members of local communities and other identified stakeholders
regarding implementation and review of the environmental and social management
plan(ESMP).
During the operational phase, a Safety, Health and Environmental (SHE) officer of
MINAGRI/MINAGRI/LWH will be incharge of ensuring that all the mitigation measures
recommended in this report are implemented. Responsibilities of the SHE officer will include,
and not be limited to:
i. Ensuring compliance with REMA / RDB regulations;
ii. Ensuring compliance with the requirements of the Ministry of Environment and Lands
and other lead agencies;
iii. Compliancy to the environmental laws and ministerial orders,
iv. Ensuring adherence to the environmental management and monitoring plan (EMMP).
v. Ensuring Occupational Health and Safety of various workplaces in the development;
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vi. Monitoring of environmental issues e.g., water quality, waste management and
vector control.
6.1.

Mitigation and Enhancement Measures during the Construction Phase

6.1.1. Enhancement of Positive Impacts
To promote local employment
Emphasis on employing both skilled and semi-skilled as well as manual workers from the
project area will promote involvement of the community, and the project will have direct
bearing on the attendant communities right from construction. The project is expected tto
create a substantial number of job opportunities over the construction cycle. It is
recommended that, as far as is possible, priority should especially be given by the Contractor
to recruitment of the required labourforce from the attendant communities around the
project area (from Sectors of Gishumbi, Musha, Ndora, Mamba, Save, and Gironko) as well
as from within the rest of the Sectors in Gatsibo District. This will increase economic benefits
accrued to local communities during construction in terms of income as well as be an
advantage to the Contractor due to reduced transport time and costs for workers.
6.1.2. Mitigation of Negative Impacts
6.1.2.1.

Impacts on Land and Soil

Due to continuous use of the irrigated land especially for the proposed year around
production of high value crops, there is a potential problem of salination, alkalination, water
logging and acidification of soils. It is recommended that the water quality monitored
through yearly or periodic technical assessment; and where possible fields that indicate high
levels of accumulation of salts, test alkaline or are found to be turning acidic be rested. As
general practice there is need to adoption an approach for crop rotation and fallowing of
fields.
a) Improved land management
The following were considered in the feasibility study and were assessed as suitable
measures against poor land management practices:








Include improved land management measures as part of the local development
socioeconomic efforts.
Adopt a combination of erosion control, increasing organic matter and adding mineral
fertilizers is required, especially in areas where degradation is already severe.
It is recommended that although there is no severe land degradation in the command
area the MINAGRI/LWH should invest in degradation prevention measures which may
well provide high economic returns due to the suitability of the area for high value
agricultural production.
Based on previous studies in Rwanda, it’s clear that animal manure plays a very important role in the prevention of land degradation and in improving land productivity.
Programs aimed at enhancing farmers’ ability to raise animals while also promoting
sustainable animal husbandry would probably be go a long way in promoting sustainable
land management.
All efforts considered for improved land management practices ought to take on
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concerns of of smallholder farmers and especially women and child headed households.
Focus should also be on promotion of non-farm as well as farm incomes in order to raise
the households’ ability to invest in land management, and their ability to recoup those
investments by marketing higher value agricultural products. Sound measures should
therefore be put in place by the government that supports these initiatives for the
households living within the entire project area.
It must also be noted that just like in many other countries, Land tenure security is a
necessary condition for farmers to invest in their lands through sustainable land
management. National and local land policy and especially its execution must always
work towards ensuring tenure security for the farmers
b) Reduction of the likelihood and management of soil erosion

To reduce the likelihood of soil erosion during construction,especially following excavation
and other earthworks, it is recommended that all earthworks for site preparation and
levelling be carried out during the dry season. It is equally recommended that construction
of the access roads and drainage systems occurs simultaneously with preparation of the site
for sub-structural works and the construction of the road formations such that the road and
site drainage system can be in place before the onset of the seasonal rains. This will
minimise the risk of extensive erosion and direct the storm water in the constructed roadside
drains. In case this work is not completed before the start of the rain season, construction of
temporary drains should precede the permanent drainage system such that storm water is
controlled and directed appropriately as phased construction proceeds. However, given the
size of the dam, the construction may have to go other several rain seasons – therefore
appropriate planning and scheduling of the drainage works must be ensured to minimize the
effect of storm water in triggering soil erosion.
c) Prevention of land degradation
It is a critical requirement that the contractor shall procure all required raw materials and
construction inputs from approved sources. This includes REMA authorized quarries and new
or existing gravel pits. In such a case as it may be deemed necessary to open up an
alterative new source of material (e.g. for gravel or laterite), Rwanda environmental
legislation requires that a separate environmental project brief be elaborated for each
separate material extraction site by the Contractor and appropriate permits obtained from
RDBor other appropriate agencies for the operation of borrow pits (and / or quarry sites).
6.1.2.2.

Impacts on Air Quality

i. To minimise dust releases and nuisance
Dust nuisance to workers is likely to be very minimal and localised and higher at certain sites
involving earthworks, cement works and stone dust application. All work areas and access
roads on site need to be regularly watered by water bowser in order to reduce dust levels.
Large stockpiles of materials such as sand and gravel must also be watered regularly.
ii. To minimise exhaust pollution and nuisance
In order to reduce the quantities of exhaust fumes, all plant and construction vehicles must
be operated according to manufacturer’s recommendations with regular and recommended
servicing and maintenance to limit the emission of black smoke.Designated access routes will
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be set and complied to by the Contractor to confine the areas likely to be affected by air
pollution due to construction traffic. There shall be no burning of waste materials on site.
6.1.2.3.

Impacts on Noise Environment

i. To minimise noise from construction activities
The Contractor shall restrict any of his operations, which result in undue noise disturbance to
nearby communities and dwellings (e.g. blasting activities and operation of heavy machinery
and construction traffic) between hours of 18:00 and 06:00.Blasting shall be conducted
safely in accordance with Rwanda explosives regulations and the guidelines.
6.1.2.4.

Impacts on Water Flow

i. To minimise disruption to surface drainage
As mentioned above, the permanent road and site drainage system, to be preceded by
temporary drains temporary drains as necessary, will ensure that the site is at all times
drained adequately and surface run off is directed appropriately to avoid water logging,
siltation or erosion of the site or adjacent areas.
By the feasibility design the dam sitethere will not lead to accumulation of sedimentations,
and will not be severely affected by silting as the stream flow is designed to remain nearly
at the same during and after the dam construction.
6.1.2.5.

Impacts on Water Quality

i. To prevent contamination of surface and ground water
To prevent or avoid potential sources of pollution, the following waste management
protocols shall be observed by the Contractor(s):
(a) Maintenance of Vehicles and Machinery: Strictly adherence to an agreed timetable or
schedule for servicing and repairing motor vehicles and construction equipment as
well as any other motors including generators shall be required of the Contractor. All
routine maintenance of construction machinery and vehicles, if carried out on site,
shall be carried out in a designated workshop / maintenance area with concrete hard
standing surface and drainage to an oil interceptor.
•
•
•

The oil interceptor will be inspected every six months and cleaned / emptied
as required by a REMA registered and licensed company in accordance with
organic laws on hazardous waste management.
The outflow from the oil interceptor will be tested quarterly to ensure
compliance with environmental standards for the discharge of effluent and
waste water to the aquatic environment.
Drip pans will be available on hand for the capture of any substance leaking
from machinery.

(b) Fuel Storage: Liquid fuel storage and dispensing on site shall be provided in
accordance with relevant standards set by REMA and Rwanda Bureau of Standards.
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This will include the installation of an above ground steel tank not exceeding
1 500 litres mounted on either metal or concrete skids. The tanks and pipe
work will be constructed within a concrete containment bund with a
reinforced concrete slab and solid concrete block walls of volume of liquid
fuel equal to the total fuel capacity of the tank in the enclosure. The pump
bay will also be within its own containment bund in order to prevent any fuel
or lubricant leaks to ground due to pipe leaks or pump seal failure.
All bunds will have a drainage sump with a valve fitted to the outside of the
bund and a piped drain to a common oil interceptor (shared with the
workshop / maintenance area), constructed in accordance with the calculated
flows of storm water anticipated.

(c) Used Oil: Used oil and lubricants will be stored in approved containers on a concrete
hard standing surface with retention bund as per Rwanda standards and disposed of
in accordance with the hazardous waste management regulations.
(d) Sanitation: During initial phases, workers shall be provided with adequate sanitary
facilities in the form of ecosan toilets in order to prevent contamination of the aquifer
(s).
(e) Solid Waste:
•

•

•

•

•

A skip shall be provided on site for the disposal of construction waste and
refuse such as rejected off-cuts and packaging, workers garbage, waste from
workers canteen etc. Waste from the skip shall be collected on a regular
basis by an approved Solid Waste Collection Company and disposed of at
approved dumping sites in accordance with REMA waste management
regulations. Materials such as scrap timber and cement bags should be
recycled as far as possible on the site.
Contaminated soil: Immediate soil remediation will be carried out for any
major oil or fuel spillages that may occur by mopping up with an appropriate
material and disposal off site by a registered contractor in an approved
manner.
All hazardous wastes, material soiled with hazardous wastes and empty
containers of hazardous materials shall not be disposed of on site. All such
waste shall be stored on site in an approved manner, and be removed at
regular intervals to off site waste disposal facilities designed to handle such
hazardous waste as required by law.
Rubble such as concrete spoil or broken blocks and excess sub-soil from
trench excavations will be stockpiled in a designated area on site and utilised
on site as backfill and hardcore for the new slabs and substructures, and will
not require removal from the site for disposal. Any limestone rock rubble
generated from blasting will be used on site for backfill and / or for
landscaping.
Topsoil removed will be stockpiled in a designated area and will be re-used
on the site for landscaping and other green areas.

(f) Stockpile Areas: Stockpile areas for materials such as sand, gravel, stone, laterite,
and topsoil, should be surrounded by perimeter drains with sediment and other
pollutant traps located at drain exits.
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Impacts on Local Ecosystem

i. To conserve vegetation/habitat
Mature trees that exist in proximity to the dam construction site will be retained, and only
removed with due consultation and clearance. The landscaping and revegetation/afforestationin the catchmentwith native species of trees, grass and shrubs will
contribute to habitat conservation as well as the promotion of bio-diversity in the area is
planned as one of the project activities.
6.1.2.7.

Impacts on Road and Traffic Safety

 To ensure safety on public access roads
The Contractor must implement measures for ensuring safe passage of traffic on public
access roads and around the construction site at all times.
•
•
•
•
•

Designated access routes shall be set and complied with by the Contractor.
The Contractor must establish traffic and safety barriers and signs wherever needed or
required by the police and local authorities. This includes warning signs at egress /
ingress points to the site.
When high levels of construction traffic are expected, the project management team
will arrange with local police authorities to position traffic officers at the junctions to
the site to control traffic flow and reduce the likelihood of accidents.
When high levels of traffic are expected, it is recommended that advance warning of
expected traffic is given to neighbouring communities e.g. through the Sector, Cell
leaders and/or schools such as Warufu primary and churches.
The project will implement an awareness program for the local communities to
increase understanding of the road/traffic safety issues.
 To ensure traffic safety on construction site

The Contractor shall on a regular basis water all gravel access roads and exposed work
areas on site to minimise dust emissions.
The Contractor shall ensure that personnel shall, at all times, wear high visibility fluorescent
garments where work is carried out on or adjacent to trafficked roads. Clear markings
directing traffic should be in place at all relevant places on site and a maximum speed limit
of 20 km/h should be enforced.
6.1.2.8.

Impacts on Occupational Health and Safety

i. To ensure occupational health and safety on the construction site
The Contractor shall be obliged to comply with the health and safety standards. The
Contractor has prime responsibility to take the well planned and necessary actions to ensure
healthy and safe working conditions are maintained on site. The occupational health and
safety of the Contractor’s employees as well as all authorised or non-authorised persons
present at the work site is the sole responsibility of the Contractor.
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The Contractor shall arrange for, and is fully responsible for, ensuring that all employees,
subcontractors, suppliers and visitors are made aware of and comply with safety rules and
measures that will apply on site, and is responsible for conducting the necessary trainings of
personnel. The Contractor must inform all employees that repeated violation of safety
regulations or unsafe/disruptive behaviour will result in disciplinary action, which can include
termination. The Contractor must execute his obligations with due diligence and in
accordance with Rwanda environmental laws and international rules for labour protection.
The regulation of dust levels and traffic safety on the site was discussed in the relevant
sections above. Other specific safety rules and practices that shall apply on site include the
following:
•
•
•
•
•

•

•
•
•
•

•

The contractor shall provide for all its workers the necessary Personal Protective
Equipment (PPE) (shoes, hard hats where required, etc.) and confirm that on a daily
basis this PPE is used by all workers on site.
The contractor shall ensure that all equipment, tools, temporary facilities and other
items used to carry out the works are in a safe sound and good condition.
The contractor shall conduct risk assessment in the planning of potentially hazardous
tasks to be done.
A system of permits/procedures shall be required depending on the type of works and
risk levels (e.g. for working in confined spaces, work in deep excavations, work at
heights, etc.)
Good house keeping shall be strictly enforced to maintain a safe working environment.
The Contractor is fully responsible for keeping the Site and the Works free from waste
materials or garbage resulting from the Works or caused by any of the Contractors’
employees. (This and other waste management protocols are outlined in Section 7
above)
Personal Protective Equipment (PPE) shall be issued as required to the various
categories of the workforce. This includes items such as hard hats, gloves, overalls,
boots, respiratory protection, hearing and eye protection, high visibility waist coats, fall
protection harnesses and individual padlocks for LOTO procedure.)
LOTO (Lock out/tag out Procedure) shall be mandatory for working on live equipment
that could cause injury due to contact with energised parts, mechanically moving parts,
etc.
All personnel performing welding and cutting or operating mobile equipment shall be
trained and qualified.
Burning of any kinds of wastes or construction materials is forbidden.
Key personnel shall receive training in basic Fist Aid. The Contractor shall provide a First
Aid post on site, which is appropriately equipped and staffed by fully trained First Aid
personnel. In case of serious injuries on site, e.g. accidents with heavy machinery, etc.,
the Contractor shall formulate a plan to deal with such emergencies, prior to possession
of the site.
Use of Explosives: If blasting is required, the Contractor shall use explosives only in
circumstances where it is safe to do so, having due regard for the safety of persons,
third party property and the safety of works. The following guidelines for the safe use
of explosives shall be observed:
1. The Contractor shall only operate with all necessary licences and shall provide and
maintain a secure explosives store in accordance with the relevant Explosives
Regulations.
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2. Blasting shall be carried out carefully to avoid loosening or shattering of rock
beyond the required line of excavation, and all loose or shattered rock shall be
removed by scaling down or other means before personnel will be permitted to
restart operations after blasting.
3. Notices of blasting operations will be posted on site. Before each firing, the
Contractor shall give audible warning, clear the area, and shall take positive
measures to prevent personnel entering the area. Audible warning shall be
adequate to give warning to neighbouring residential areas, schools etc., or by
flyers, of the type of warning signal that will be given (e.g. Siren).
4. The Contractor shall strictly comply with the provisions of the Rwandan laws and
regulations.
It is expected that the permanent property boundary fence will be erected at an early stage
during construction. If not a temporary hording will be erected by the Contractor to control
the access of persons as well as vehicles, equipment and materials to the site. All site safety
rules must be strictly and permanently adhered to within the fence areas. The Contractor will
also install temporary lighting for roads, pathways and work areas according to applicable
local standards.
These rules and procedures apply for the full period of each construction phase from
Inception of the works to practical completion and acceptance.
6.1.2.9.

Impacts on Public Health and Safety

i. To avoid accidents involving members of the public
Safety measures on public access roads were discussed above. A hording fence will be
erected by the Contractor as a preliminary action to ensure that there is no unauthorised
access to the site. In addition, all visitors will be required to sign a visitors log at the
entrance to the site. The project will implement a safety awareness program for the local
population.
ii. To reduce health risk due to dust raised
The Contractor shall observe measures for air pollution abatement (outlined in Section 7)
and measures to ensure health and safety (Sections 6.1.2.7 and 6.1.2.8).
iii. To minimise risk of water borne diseases
The Contractor shall observe pollution control and waste management protocols as outlined
in Section 6.1.2.5, including the provision of adequate sanitation facilities for workers.
iv. To reduce risk of malaria infection
In order to reduce the possibility of malarial infection, the Contractor will ensure adequate
drainage on site to prevent stagnant water that can provide a breeding habitat for
mosquitoes (see Section 6.1.2.4(1)). Construction workers and affected population should
also be made aware of preventative measures that can be taken to reduce the risk of
malaria such as proper drainage to eliminate stagnant water as potential mosquito bleeding
point.
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v. To reduce risk of HIV and communicable diseases transmission
The Contractor will conduct HIV/AIDS awareness and prevention campaigns amongst all
members of the workforce in conjunction with the local Health Centre under which the
catchment area of the development falls. The project in turn will undertake the same
program for the local communities. Such programmes are conducted under the auspices of
the Ministry of Health as part of the Government’s overall HIV/AIDS awareness and
prevention policy. In addition:



HIV/AIDS awareness and prevention posters and information leaflets will be
displayed prominently at the construction site e.g. at the Site Office notice
board.
Free condoms will be made available to all members of the workforce.

Where practicable, and without prejudice to the Contractor’s other contractual obligations,
preferential employment should be given to members of local communities in the project
area. This will reduce the risk of communicable diseases transmission associated with labour
that originates from outside the community.
6.1.2.10. -Impacts on Public Infrastructure
All public and private roads used by the Contractor, sub-contractors or suppliers for the
construction of the project shall be kept trafficable and free of excessive dirt and mud arising
from the work.
If damage arises to public access roads, which is directly attributable to construction
activities or to the Contractors negligence, the Contractor shall be liable for its repair to the
original specifications or the cost of repair.
6.1.2.11. Impacts on Socio-economic
i. To avoid disruption/displacement of communities
As described, there will only be limited displacement of settlements in Warufu Project Area
with the implementation of the proposed project. However, there willdisplacement of people
from the fields used for food production and possibly loss of crops when the construction
phase starts especially for perennial crops like bananas, coffee, pineapples and trees. For
this limited displacement and loss of livelihoods it is recommended that an Abbreviated
Resettlement Action Plan be carried out for Warufu Irrigation Agriculture Development
Project. It is also recommended that prior notice be given to farmers of this intention such
that crops are harvested early or the cultivation of areas is prevented in order to avoid
conflict with local residents / communities. This can be done by the erection of appropriate
signage on the site and by liaison with local community representatives e.g. at Umudugudu
level meeting and through cooperative management.
ii. To mitigate loss of livelihoods
Pereneial crops will be evaluated and compensation so that their social wellbeing is not
affected and again these affected community members will be open to apply for job
opportunities when the construction phase of the damstarts.An Abbreviated Resettlement
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Action Plan will be developed by the project to guide the compensation activities under the
Warufumarshland project.
iii. Conflicts
Awareness creation program will be put in place to educate the local communities on the
benefits that will be realized not only at individual level but benefits be seen from the
community and national level.
iv. Loss of crop diversity
Farmers need to be sentizied and trained in management of new diverse high value crops
proposed for adoption in the project. MINAGRI/LWH should establish and work with contact
farmers to demonstrate the sutiatbility and appropriateness of the proposed crops to the
local farmers with appropriate linkage to the markets for such produce.
v. Health and Disease
The MINAGRI/LWH project needs to include awareness creation on Malaria, free and regular
testing of malaria and provision of mosquito nets (to neighbouring households in the six
Sectors of Gishumbi, Mamba, Gironko, Save, Musha and Ndora)as part of corporate social
responsibility of the project. If resources allowit will also be appropriate to work with Ministry
fo Health and consider putting in place some permanentamenities and services such as a
health center to serve the project area and other neighbouring communities.
6.1.2.12.

Impacts on Archaeological / Historical / Cultural Sites

The entire project site has been cultivated since 1991. There were no archaeological or
historical sites known to exist on the site. In case any new discoveries made of what appears
to be “ancient heritage or relic” the Contractor and staff of the project will be required to
report to the appropriate authorities responsible for the national heritage conservation. The
project will follow the “Chance find” procedures to guide the contractors in managing the
discoveries of physical cultural resources in the project area.

6.2.

Mitigation and Enhancement Measures during the Operational Phase

6.2.1. Enhancement of Positive Impacts
6.2.1.1.

Impacts on Landscape and Aesthetics

In order to maximise the benefit of this, and to mitigate what might be seen as the elitist
image of this high profile project, the areas close to thedm site will serve a secondary
function as a green zones for indigenous species (which will not increase the water demand
of the project). Planting with a wide variety of appropriate indigenous trees and shrubs could
help to conserve species whose natural habitats are being lost.
Trees and shrubs should be grouped into natural ecological communities as follows:
a. The riverine feature in the core of the site should comprise riverine communities,
including some swamp vegetation.
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b. Peripheral areas should have woodland communities, some semi-evergreen,
others deciduous. Once established the trees communities should not need
watering.
c. Large, spreading fig trees and other landmark species should stand alone for
best effect.
d. Small thicket patches should be provided as these are important as refuges for
small birds against attack from raptors.
A full list of recommended species is attached as an Annex 4 of this document.
6.2.2. -Mitigation of Negative Impacts
6.2.2.1.

Impacts on Air Quality

i. To reduce or avoid gaseous emissions
Traffic Exhaust Fumes: The road network will be designed to maximise the free flow of
traffic within the development as well as on the adjacent main roads to avoid congestion and
the concentration of exhaust fumes.
ii. To prevent odour from solid waste
Waste management protocols are discussed further in Section 6.2.2.5. The burning
of plastic and other solid waste will be strictly prohibited.
62.2.2.

Impacts on Surface Water Flow

Compensation and environmental flow
A minimum environmental flow of 70l/s is planned to be maintained, following water supply
satisfaction, downstream of the reservoir. The needs of existing rice cultivations downstream
of the dam site have been estimated and the contribution needed from the reservoir has
tbeen estimated for each month of the year. This gives a Total annual requirement of 470
thousand cubic meters. In the project or project plan compensation flow has been assigned
third priority, following satisfaction of water supply and environmental flow demands.
To prevent flash flooding or siltation of downstream drainage system, the site and road
drainage system will be designed to carry storm water.
It is important that;


It is planned that the new irrigation infrastructure will not adversely be different from
the exisiting drainage network but will largely involve rehabilitation and upgrading of
the existing irrigation drainage pattern, thus the project works will aim at reducing
potential flooding and improving water distribution in the rice scheme.



Since the irrigated areas are both traditional marshland, the flood plains should be
designated, reserved and conserved for infiltration subsequently reducing the peak
discharges downstream.

6.2.2.3.

Impacts on Ground Water Resource
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Good irrigation management, closely matching irrigation demands and supply, can reduce
seepage and increase irrigation efficiency, thereby reducing the groundwater recharge. The
provision of drainage will alleviate the problem locally but may create problems if the
disposal water is poor. Apart from measures to improve water management, two options to
reduce seepage are to line canals or use pipes in highly permeable areas so as to reduce
water wastage. Water logging also implies increased health risks as it creates sedentary
pools for breeding of mosquitoes.
A balanced position guided by the feasibility analysis between irrigation and protection of the
surface water, soils and groundwater has to be strictly adhered to prevent water logging
coupled with appropriate regular technical assessment of water needs before application.
A minimum environmental flow of 70l/s is released on second priority, following water supply
satisfaction, downstream of the reservoir.The needs of existing rice cultivations downstream
of the dam site have been estimated andthe contribution needed from the reservoir has
been estimated for each month of the year.Total annual contribution is 470 thousand cubic
meters. Compensation flow has been assignedthird priority, following satisfaction of water
supply and environmental flow demands.

Needs of the
existing
downstream
cultivation
Minimum
environmental
releases
Total releases

Jan
70

Feb
0

Mar
0

Apr
0

May
0

Jun
291

Jul
0

Aug
0

Sep
107

Oct
0

Nov
0

Dec
0

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

70

291

70

70

70

70

70

70

Increased and /or excessive use of the fertilisers and pesticides may result in good crop
yields but at the expense of the water quality and soil quality. It is necessary that optimal
use of both fertilisers and pesticides is practised guided by regular assessment of the actual
nutrient requirement for the target crops. This may require training and sensitisation of
farmers in application techniques including quantity and amounts; as well as incorporation
within MINAGRI programmes periodic soil nutrient status studies.
6.2.2.4.

Impacts on Water Quality

The following measures will be put in place in order to minimise potential risk of
contamination of surface or ground water resources from point or diffused sources of
pollution:
i. Soils:
The soil suitability for irrigation was based on a soil survey and a soil fertility evaluation
system, and involved assessing the soil characteristics in regards to the drainage properties,
the soil physical and chemical properties. In the command area, 15% of the area was found
as permanently non-suitable and 12 % to be marginally suitable. The most important
limiting factors in the command area include:
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Low inherent soil fertility status. To enhance the fertility status of the soil to meet the
nutritional requirements of crops, a plan of combining organic materials, green manure
and inorganic fertilizer should be made. Nutrient replenishment strategies such as
improved site-specified as well as crop-specified fertilizer recommendation should be
develop for this command area



Slope: The slope range from 3-25%. Concrete mitigation measures for controlling soil
erosion on the steep slopes should be put in place and this may include construction of
gabions and practicing of agroforestry on the smallholder farms.



Soil acidity may develop into a problem if proper management is not put in place.
Liming should be considered to avoid further soil degradation in soil fertility due to soil
acidity that may be exacerbated with aluminum toxicity in the soils. Continual use of
high quality organic matter should also be encouraged to contain the soil acidity
problem.



Stones and small gravels that are present on the farms can be removed manually and
put to alternative use, which may include construction



Provide adequate drainage for disposal of water to evaporation ponds or if quality of
river flow is adversely affected by used irrigation water.



Maintain channels to prevent seepage, and reduce inefficiencies resulting from siltation
and weeds. Allow for access to channels for maintenance in design.



Provide water for leaching as a specific operation.



Set-up or adjust irrigation management infrastructure to ensure sufficient income to
maintain both the irrigation and drainage systems.
ii. Solid Waste Management:

The following Solid Waste Management protocols will be followed:
•
•
•
•

Proper site keeping ensuring that all parts of the project area in Warufu are clean
all times.
Designated covered areas will be provided for the storage of normal solid waste
arising within the project areas in enclosed (caged) skips to prevent material
from being blown around (or off) the site.
Facility will be provided for the segregation of recyclable materials. Recyclable
materials (such as paper/cardboard and plastic) will be collected by a registered
recycling company.
An approved waste removal company will be contracted by the management to
collect un-recyclable solid waste for disposal at an approved refuse dumping site
in accordance with REMA waste management standards.

iii. Agrochemicals Management:
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Use of fertilizer will be minimised by use of organic waste. Green waste will be composted to
produce organic fertilizer and reduce dependence on synthetic products. Only approved
chemicals shall be used under the application standards set by MINAGRI for farmers. Other
management measures to minimise use of agrochemicals will include:
•
•

6.2.2.5.

The use of chemicals in response to problems rather than as routine preventative
treatment.
Adequate application of organic manure and mineral fertilizers should be
adopted.
Impacts on Ecosystem

1.Ecological degradation






Operate a diversion weir to suit downstream requirements and encourage plant
species diversity around the Weir as part of the project design.
Designate land for flood plains; wetlands; drainage water disposal; river corridors.
The vegetation in areas will need to be enhanced by encouraging regeneration and
re-vegetation with less water demanding trees detailed in table 4 of the attached
annex.
It is recommended that the project restores pockets of marshland within the
catchment to act a sieve to capture and retain some of the excess nutrients in the
water through the marshland
Utilize project PMP, including the use of compost instead of inorganic fertilizers
should be encouraged to reduce the amount of chemicals that end up in the water.

ii. Erosion and Sedimentation
In the project a number of interventions have been proposed for soil and water conservation
as part of the comprehensive land-husbandry practice as artificial alterations of the land
relief to control water, wind and tillage erosion together with promotion of appropriate landhusbandry practices which impact on changing the soil characteristic such as changing its
acidity/alkalinity, infertility, infiltration/water holding capacity, etc. The technologies
considered in the detailed design of Warufu Project include physical soil conservation
measures such as earth/soil bunds, bench/radical terraces, grass strips, mulching, intercropping with legumes/green manuring, compost/manure application, planting with
trees/shrubs of required.
Providing good vegetative cover will disperse the energy of rain drops. This should be done
by doing afforestation and constructing ersion control ditches estimated to be over 1000
hain the entire catchment area and to be planted with using tree species such as Alnus,
Fruit trees such as mangoes, avocadoes, Grevillea and agroforestry tree species such as
calliandra and other fodder plants and planting grass on the immediate marshland fringes.
iii.

To avoid introduction of invasive species and degradation of habitat

Care should be taken not to introduce invasive species during re-vegetation of the area.
Lantana camara is especially invasive and is a declared noxious weed. The water hyacinth
Eichornia crassipes, responsible for much disruption of aquatic systems, must not be
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introduced to Warufu marshland ecosystem. A list of appropriate species is suggested in
Annex.
iv.

To avoid damage to ecosystem due to use of agrochemicals

Measures will be taken to minimise chemical usage as outlined in Section 7.2.2.5(IV) and the
project Pest Management Plan.
6.2.2.6.

Impacts on Health and Safety

i. To minimise risks to occupational health and safety
Good maintanance of the dam and irrigation infrastructures will be given high priority and all
procedures and practices involved in their operation will comply with the health, safety and
environmental rules and regulations. An excerpt of these rules and regulations will include:
•
•
•
•

Mosquitoes: The development will be well drained by a purpose designed drainage
network that will reduce potential breeding areas for mosquitoes on the site.
Distrubution of treated bed nets to local population and contractors.
Personal Protective Clothing (PPE) shall be issued and used as required by the various
categories of the workforce e.g. gloves, overalls, respirator and face shield for spraying
chemicals, etc.
Personnel will not be allowed to work with artificial fertilizers and pesticides within
marshlands until training has been given and competence has been demonstrated.
Pesticides will be acquired only in small quantities and will be stored in a designated,
secure, bunded and well ventilated store.
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ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

The Environmental Management and Monitoring Plan (EMMP) is broadly divided into two
parts one is the Environmental Management Plan (EMP) and an Environmental
Monitoring Plan.
The Environmental Management Plan details mitigation and management measures to be
undertaken during the construction and operational phases of the project in Tables 15 and
16 respectively. The Environmental Monitoring Plan details monitoring activities and
measures to be undertaken during construction and operation in Tables 17 and 18
respectively.
Water Quality Parameters to be considered for irrigation purpuses are stipulated in Table 26.
This forms part of the Environmental Monitoring Plan for the operational phase in
conjunction with Table 15.
Cross referencing is used where possible to avoid undue repetition in the tables.

7.1.

Environmental Management Plan

7.1.1. Environmental Management Plan for Construction Phase (Period 2018 2020)
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Table 14: Environmental Management Plan for construction Phase
Ref
no.
C1

Activity
Construction
and related
works

Adverse impact
 Accidents during
construction
 Soil erosion leading to
contamination of water in
the adjacent streamsLoss
of biodiversity/ crops
 Displacement of people
and people’s property
 Noise and other
nuisances from
construction activities
 Air pollutions from dust
and exhaust fumes
 Contamination of surface
and ground water during
construction from liguide
fuel leakages
 Increased risk for soil
erosion
 Increased risk for water
and land degradation
 Effects of burrow pits
 Influx of people from
other areas in search of
jobs posse health risks

Mitigation

Responsibility

 Setting up of the Panel of experts
to guide the supervision of the
construction
 Awareness and basic
understanding of the key
environmental features of the site
and its environment
 Based on consultations with the
community the
MINAGRI/contractor is to provide
the community with altenative
sources of water where water
access is disrupted by construction
activities.
 Availing of First Aid and other
health amenities including
condoms and information on HIV.
 Preparation and implementation of
of RAP
 All earthworks for site preparation
and levelling will be carried out
during the dry season of each
implementation phase.
 Topsoil removed will be stockpiled
in a designated area and will be reused on the site for landscaping
and other green areas.
 Restriction ofall operations, which
result in undue noise disturbance
to nearby communities and
dwellings (e.g. blasting activities
and operation of heavy machinery
and construction traffic) between
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 MINAGRI/LWH
 Contractor
 Contractor
 MINAGRI/LWH and
Safeguard
consultants
 MINAGRI/Contracto
r
 Contractor

 Contractor
 Contractor

 Contractor
 Contractor

 Contractor

Timing/frequ
ency
Immediately
after approval
of the project
and throughout
the project life

Budget
(USD)
EMP: 450,000
ARAP: 550,000
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hours of 18:00 and 06:00.
 Temporary drains to direct waste
water
 Liquid fuel storage and dispensing
on site shall be provided in
accordance with set guidelines
 All work areas and access roads on
site will be regularly watered by
water bowser in order to reduce
dust levels.Equipment engine, fuel
and emission systems of
construction machinery and
vehicles has to be well maintained
in accordance with manufacturers’
recommendation to minimise
exhaust smoke, fuel and oil leaks.
 All hazardous wastes, material
soiled with hazardous wastes and
empty containers of hazardous
materials shall be stored on site in
an approved manner, and be
removed at regular intervals to off
site waste disposal facilities
designed to handle such hazardous
waste as required by law.
 Rubble such as concrete spoil or
broken blocks and excess sub-soil
from trench excavations will be
stockpiled in a designated area on
site and utilised on site as backfill
and hardcore for the new slabs
and substructures
 Stockpile areas for materials such
as sand, gravel, stone, laterite, and
topsoil, should be surrounded by
perimeter drains with sediment
and other pollutant traps located at
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drain exits.
 Existing mature trees on the site
will be preserved as far as is
possible.
 Erection of road barriers and
provision of alternatives access
routes by the Contractor.
 The Contractor shall ensure that
personnel shall, at all times, wear
high visibility fluorescent garments
especially where work is carried
out on or adjacent to trafficked
roads.
 Personal Protective Equipment
(e.g. hard hats, gloves, overalls,
boots, respiratory protection,
hearing and eye protection, high
visibility waist coats, fall protection
harnesses) shall be issued as
required to the various categories
of the workforce and replaced
when necessary.
 Site must be boarded off wherever
possible
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7.1.2. Environmental Management Plan for Operational Phase (Anticipated Period 2020 and beyond)
Table 15: Environmental Management Plan for the Operation Phase
Ref.
No.





Activity

Sanitary
Solid waste
generated by
workers and
labourers
during use of
the irrigation
facilities
Agrochemicals
application





Construction

Adverse

Proposed

Impacts

measures

Odour from
solid waste
Increased
contamination
of surface or
ground water

Agrochemicals
potential
contamination
of surface or
ground water
from point or
diffused
sources

Loss of
habitat and
aesthetic
value

Mitigation

Responsibility

Frequency

Budget

($

US)

Proper management of solid
waste as per requirements Op 10
–Op 14 will ensure there is no risk
of odour due to the accumulation
of refuse.
All key facilitieswill be provided
with weekly refuse collections to
be disposed of at an appropriate
location, and awareness
campaign and sensitation
provided for end-users.

MINAGRI/LWH
and the
contractor
MINAGRI/LWH,
Cooperatives
and the
contractor

Weekly

Management measures will
include:
• Promotion of organic manure
use
• The use of chemicals in
response to problems rather
than as routine preventative
treatment
• Training of farmers on how to
apply the right quantity of
chemicals in needed

MINAGRI/LWH
and the
contractor

Alogside the project
implementation

A list of recommended species is
given in Annex.
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MINAGRI/LWH
and the
contractor

Monthly, during the
project implementation

Contract
value of the
contractor
Farmers
leadership
responsibility
and budget

20,000

None
Alogside the project
implementation
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No.





Activity

EIA

Adverse

Proposed

Mitigation

Impacts

measures

Farming
practices
adapted in
the area and
re-vegation

Introduction
of invasive
species and
degradation
of habitat

The project must take care to
ensure that no invensive species
are introduced during revegetation of the project area. A
list of appropriate species is
suggested in Annex.

Dam
construction
and operation

Loss of up to
eight (8)
water points
(spring wells)
that are used
by attendant
communities.
Risks of
occupational
health and
safety for
instance in
the storage
and
application of
fertilizers

Responsibility

Frequency

Budget

($

US)
10,000
MINAGRI/LWH

Alogside the project
implementation

Provision of alternative water
sources to the community

MINAGRI/LWH

Immediately after
stabilization of the
reservoir and during
the implementation of
the irrigation project

72,000

All procedures and practices
involved in the operation of the
diversion Weirs will comply with
MINAGRI/MINAGRI/LWH small
dams’ safety guidelines of 2012
and REMA Environmental Rules
and Regulations.

MINAGRI/LWH
and the
contractor

Alongside the project
implementation

5,000
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Activity

Spraying

Construction
and operation
of drainge
systems

Questions and
grievances
from local
population

Adverse

Proposed

Impacts

measures

Risks of
occupational
health and
safety such as
lung effection
due to
enharance of
fumes as a
result of
unprotected
spraying

Incidence of
malaria

EIA

Mitigation

Responsibility

Frequency

Budget

($

US)

Personal Protective Clothing (PPE)
shall be issued and used as
required by the various categories
of the workforce e.g. gloves,
overalls, respirator and face shield
for spraying chemicals, etc.

Maintenance of the drainage
system will include routine
clearing of drains of sediment and
other waste and flushing of
driveway culverts reduce the risk
of standing water that can
provide a habitat in which for
mosquitoes to breed
Control of mosquitoes will also be
carried out by means of
‘larviciding’ in potential breeding
area e.g. drains. Spraying of
other project areas such as offices
will also be done using
recommended pest management
practices and supply of treated
mosquito nets.
Information inquiries and
grievances from the community
members should be monitored
and resolved on a regular basis.
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MINAGRI/LWH
and the
contractor

10,000

As required

MINAGRI/LWH
and the
contractor to
seriously
follow-up on
this

Quarterly

Part of the
contract
value for the
contractor

50,000
MINAGRI/LWH
and the
contractor

Quarterly

MINAGRI/LWH,
District staff
and the
contractor

Weekly
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Ref.
No.

Activity

Adverse

Proposed

Impacts

measures

US)

The construction site should be
fenced or clearly demarcated.
The contractor should hold
periodic information sessions for
the public to discourage
trespassing of contruction site

Embedded
within the
Contractor’s
costs and
budget

Public

safety

8.2.

EIA

Mitigation

Responsibility

Contractor,
District staff

Frequency

Budget

Monthly (first 3-4 mo)

($

Environmental Monitoring Plan

8.2.1. Environmental Monitoring Plan for Construction Phase (Anticipated Period 2016-2019)
Table 16: Environmental Monitoring Plan for the Construction Phase
Activity
Adverse impacts
Indicators
Method
Frequency

CM1

Compliance

Potential absence of
compliance to the
EMP and REMA
licenses and
regulations

CM2

Site clearing for
canal
construction

Soil erosion

CM3

Transportation
of construction
materials

land degradation
from unapproved
sources of materials

Routine inspections of the site,
routine environmental records
(water, sanitation and waste
management), Construction
Materials Audits and Incident
Reports as and when required (e.g.
for pollution, accidents, etc.)
Temporary drainage will be
inspected routinely for suitability and
erosion problems.
Records will be kept on site of
delivery notes and invoices for all
construction materials delivered to
the site.
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Responsib

Budget

ility

($US)
None

field visits

at least
once a
month

MINAGRI/L
WH

during
constructio
n phase

Contractor

during
constructio
n phase

Contractor,
MINAGRI/L
WH

Part of the
construction
contract
Part of the
construction
contract
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Activity

CM4

Transportatio
n of
construction
materials

CM5

Diversion weir
design and
construction

CM6

Access road
construction

CM7

Monitoring site
activites

CM8

CM9

Road
constrcution

Construction

Adverse impacts

land degradation
from unapproved
sources of materials
Odors produced by
the decay of algal
and macrophytes
biomass as a result
of eutrophication.
Dust nuisance

Exhaust pollution

EIA

Indicators

Method

A record will be kept of all permits
issued by REMA/RDB and line
ministries for all separate materials
extraction sites operated by the
Contractor (refer to Requirement
C4).
Incorporate
eutrophication
prevention measures in weir design
parameters e.g. minimize hydraulic
retention time, reduce nutrient input
from catchments, etc.
All construction work sites and all
gravel access roads will be inspected
routinely to ensure adequate
watering for dust abatement.
Maintenance records will be kept for
all construction vehicles and plant
equipment engines.

Dust and exhaust
nuisance

Designated access routes will be
stated in the contract documents.

Contamination of
surface and ground
water

Records will be kept on site of
inspection and approval of fuel and
oil storage and dispensing facilities.
Routine inspections will be made of
such facilities for leaks and
discharges to ground.
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Frequency

Responsib

Budget

ility

($US)

during
constructio
n phase

Contractor,
MINAGRI/L
WH, RNRA,
REMA

during
constructio
n phase

Contractor,
MINAGRI/L
WH,

Site visit

daily

Site visit

daily

Site visit

daily

MINAGRI/L
WH
engineers
and EO
MINAGRI/L
WH
engineers
and EO
MINAGRI/L
WH
engineers
and EO

Site visit

daily

MINAGRI/L
WH
engineers
and EO

Part of the
construction
contract

Part of the
construction
contract
Part of the
contractor
contract
Part of the
contractor
contract
Part of the
contractor
contract
Part of the
contractor
contract
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CM10

Sanitation
facility
construction
and
maintenance

CM11

Sanitation at
the site

CM12

Safety on public
access roads

CM13

Safety on public
access roads

Adverse impacts

Method

Contamination of
surface and ground
water

Sanitation facilities will be inspected
routinely for compliance to public
health standards

Contamination of
surface and ground
water

Proper management of solid waste
as well as hazardous waste (e.g.
empty chemical / pesticide
containers) by an approved waste
disposal company. Routine
inspection and proper records will be
kept regarding any incidents of spills
of fuels and the corresponding
actions regarding clean up

Potential accidents

Designated access routes will be
determined in the contract
documents

Potential accidents
CM14

Indicators

Site visit

Potential accidents

Safety on public
access roads

EIA

Minutes and records will be
maintained of community liaison
meetings discussing traffic safety
issues.
Records of site procedures and
permits-to-work issued to employees
and sub-contractors will be
maintained on site to document
compliance with the safety
regulations
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Frequency

Responsib

Budget

ility

($US)

Contractor

Part of the
contractor
contract

daily

daily

Part of the
contractor
contract
Contractor

Records on
roads
accidents’cas
es
Records on
roads
accidents’cas
es

daily

daily

MINAGRI/L
WH
engineers
MINAGRI/L
WH
engineers

daily
crosscheckin
g of work
permits

None

None

None
MINAGRI/L
WH
engineers
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Adverse impacts

Potential accidents

CM15

Safety on public
access roads

Storage of
1.
construction
materials
CM16

General
Construction

CM17

construction of
sanitary
facilities

CM18

Compliance

Potential accidents

Risks to Health and
Safety on the
construction site
poor disposal of
human waste
Risks to Health and
Safety on the
construction site

EIA

Indicators

Method

Regular inspections will be carried
out for works to audit safety of the
site including actual construction
operations, workshops and storage
facilities, documents required to
certify conformity of equipment,
tools and materials used by the
Contractor.
An inventory shall be kept of all
explosives brought to site and used
on site
A record will be maintained of
personnel’s certification and training
(including training as First Aid
Officer.)
Sanitation, waste management and
pollution control protocols will be
monitored as indicated in
Requirements CM9-CM17
Documents to certify conformity of
tools, equipment and materials used
by the Contractor shall be kept on
site and be available for inspection.
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Frequency

Responsib

Budget

ility

($US)

site visit

Contract
value
-

At any time

-

MINAGRI/L
WH,
Contractor
MINAGRI/L
WH,
Contractor

None
Part
of
contract
None

MINAGRI/L
WH EO
site visit

MINAGRI/L
WH
Engineers,
Contractor -

None
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7.2.3. Environmental Monitoring Plan for Operational Phase of the project (2020
- beyond)
Water Quality Monitoring
For the operation phase, monitoring is proposed for water quality especially to determine the
level and concentration of pesticides and fertilizer content in the project area.
We proposes the identification of three different points in order to monitor the quality of
water, one point at the upstream end of the marshland, the point in the middle of the
marshland and the third point at the end of the marshland downstream. Periodic taking of
water samples should be undertaken twice a year during the cultivation season to determine
water quality. These samples should be taken by the MINAGRI/LWH Environmental officer,
or a private subcontracted company in water quality monitoring specialist 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 abstraction impacts.
Monitoring Diseases spread
To monitor the possible impacts of the marshland development to malaria and bilharzia
spread in the area, the MINAGRI/LWHsociologist along with the District staff need to
undertake periodic surveys of the health records around the marshland to ascertain
prevalence of disease spread. The surveys should be done 3 times in each year. Even
though it cannot be proven that the MINAGRI/LWH project could be directly contributing to
the spread of these diseases, the results can be used to assist MINAGRI/LWH increase its
interventions on malaria and bilharzia prevalence, and collaboration with MoH in mitigating
the potential spread of diseases.

The monitoring plan for operation is laid out in Tables 19 and 20 below.
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Table 17:: Environmental Monitoring Plan for specific parameters during the Operation Phase

Impact

Parameter

Indicator

Method

Frequency of
Measurement

Responsibility

Costs
Estimates
(USD)

Physical Environment
Water Pollution

Water quality

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

Twice a year during wet
and dry season (samples
should be taken from the
inlet and outlet points of
the developed area for
Warufuwatershed

Seasonally

MINAGRI/LWH/
Contracted private
company

50,000

Potential
reduction in
Water flow
downstream

Environmental
Water flow

Flow rates per second

stream gauging

Seasonally

MINAGRI/LWH/
Contracted private
company& REMA

40,000

Soil erosion

Soil cover loss

Water turbidity

Observation

Continuous

MINAGRI/LWH,
REMA &
Cooperatives
managing the rice
scheme and
Community
beneficiaries

5,000

300ha of the
watershed area
covered by
erosion control
structures

Reduced soil erosion
and sedimentation

Observation

Seasonally

MINAGRI/LWH
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Flooding

Parameter
Flooded area

EIA

Indicator

Method

Floods downstream of
project area or in the
middle of the
marshland

Observation and reported
cases of flooding

Frequency of
Measurement
Continuous

Responsibility

Costs
Estimates
(USD)

Cooperatives
managing the rice
scheme, Community
beneficiaries
&MINAGRI/LWH

Part of the
project M&E
budget

MINAGRI/LWH
(Social and
Environmental
Officer), community
and Ministry of
Health

30 ,000
Should be part
of the project
M&E budget

Socio-economic Environment issues to monitor

Water-borne
Diseases

Disease
prevalence

Increased cases of
malaria and bilharzias
among other
waterborne diseases

Consultation of health
records at near health
centre in the project area
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PUBLIC CONSULTATION AND CITIZEN ENGAGEMENT FINDINGS

On December 8, 2015 , have held workshops for public consultation , gathering the
operators farmers the Ngiryi marsh four Gishubi sectors Musha Ndora and Save ; under
Environmental Impact Assessment / Environmental Management Plan of works related to the
development of Warufu irrigation infrastructure in Gatsibo district and development of
irrigation infrastructure Warufu in Gatsibo district. The explanatory sessions were held at the
headquarters of sectors and cells in the project area and saw the participation of the
Executive Secretaries of Sectors and cells and other agents responsible for environmental
issues, infrastructure and housing at both the level and areas of the cells.
During consultations with the representative of the sectors he participants expressed
appreciation for the proposed project following the presentation of project details as
represented in the feasibility study report Several questions were raised by the participants
and responses given according to the feasibility study team findings within the report.
Among key questions raised were the following:
 The beginning of Dam Construction on the river Warufu
 What will the tank height and length
 If the benefits are provided in case the water tank will affect individual plots
 What will be the social and economic impact of construction of the Dam of the
surrounding population (employment opportunities created by the Dam in the medium
and long)
 Economic activities related to the water tank (regularly irrigate vegetable plants,
establishment of fishing, tourism, etc. ...)
 If it is possible to move and relocate water infrastructure that are in the grip of the
tank.
Conclusion
The farmers were informed of the prefeasibility and feasibility study report proposals and
recommendations for the Warufu Project including the need to adopt cultivation of high
value crops which are considered to more appropriate to proposed irrigation regime,
relatively more production, highly valuable and profitable. Some resistance was realized in
this particular aspect with farmers pushing for the crops in which they have experience in
including maize (corn) and rice.. However it was noted that the farmers had not been given
the requisite information and will need sensitization and training in the production high value
agricultural enterprises.
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CONCLUSION AND RECOMMENDATIONS

The EIA team concludes that, the project is feasible and that the all negative environmental
impacts predicted for both implementation (construction) and operational phases of the
project can readily be mitigated if the ESMP hereto attached is adhered to by concerned
persons. All identified potential negative impacts mitigatation measures have be proposed in
the Environmental management plan. Therefore, for the sustainable of this project the
mitigation measures will have to be implemented along with the specific recommendations
as detailed below:
GWCLThe following recommendations are made in lieu of the importance of the project to
area and need to ensure environmental integrity of the proposed project;
Recommendations - The following key recommendations are made to ensure that Warufu
MINAGRI/LWH Project is executed with minimal and reversible environmental and social
negative impacts while enhancing the positive attributes of the proposed interventions.


The springs that can be protected to ensure continued supply of water to the
attendant communities should be rehabilitated and protected, and new ones
constructed. Abstruction from the upstream part of the river system (before it
reaches the irrigation site) and trasportation of the water by gravity as gravity flow
schemes (GFS) should also be explored in areas where springs are not appropriate.
The communities to be targeted are especially the displaced persons from
NyagahangaSector

 The preservation of 10 m distance along Warufu River is required by the Ministerial
Order N°007/16.01 of 15/07/2010 determining the length of land on shores of lakes
and rivers tas an environmental protection measure. The buffer allows for protection
of the fragile ecosystem through filtering of nutrients and sediments. Therefore, the
10 meter distance along both sides of the river has to be protected and not to be
cultivated.
 Over 8 Community water collection points are to be submerged by the da reservoir
and therefore this requires that alternative water sources be identified and
developed for the community. Community access to existing drinking water which
was supplied by 8 protected springs and will be impossible since the waterpoints will
be submerged. But the availability of water in the reservoir area near the habitats
will allow development of Water Treatment Plants that could produce enough water
for the local rural communities, but also for nearby urban communities.
 Expropriation of and displcaement of over 30 houses is required for the dam
reservoir and therefore this require the preparaton of the ARAP.
 Provisions have to be made for road across the dam axis to allow for provision of
vehicular access and connection across the Reservoir. The existing road will also be
submerged with establishment of the reservoir.
 There will be need for a comprehensive study and mapping of the nutrient
requirements/demand in the command area so as to guide the use and application
of mineral fertilizers in the irrigated area.
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 Environmental flow: A minimum environmental flow of 70l/s is released on second
priority, following water supply satisfaction, downstream of the reservoir. The needs
of existing rice cultivations downstream of the dam site have been estimated and the
contribution needed from the reservoir has been estimated for each month of the
year. Total annual contribution is 470 thousand cubic meters. Compensation flow has
been assigned third priority, following satisfaction of water supply and environmental
flow demands.
 Farmers should be given hands-on training and exposure in smart agriculture for the
proposed agriculture enterprises including cultivation methods; access to, handling,
transportation and application of agro-inputs, especially fertilizers and pesticides;
primry processing and bulk marketing; and mitigation of environmental concerns
among the key issues that are key for the successful implementation of this project.
 It is recommended that the project restores pockets of marshland within the
catchment to act a sieve to capture and retain some of the excess nutrients in the
water through the marshland
 Providing good vegetative cover will disperse the energy of rain drops. This should
be done by doing afforestation and constructing ersion control ditches estimated to
be over 1000 ha in the entire catchment area and to be planted with using tree
species such as Alnus, Fruit trees such as mangoes, avocadoes, Grevillea and
agroforestry tree species such as calliandra and other fodder plants and planting
grass on the immediate marshland fringes.
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ANNEXES
Annex 1: Minutes of the Scoping Meetings
MINUTES OF STAKEHOLDER CONSULTATIONS HELD ON THE 8th December 2015
IN GATSIBO DISTRICT ON THE PROPOSED DEVELOMENT OF WARUFU
MARSHLAND IRRIGATION AND THE FOUR DIVERSION WEIR INFRASTRUCTURES
Agenda
1.
2.
3.
4.

Introduction of the consultant team
Communication from the key specialists
Introduction of the project activities
Reaction and discussions

The agenda was adopted for all consultation meetings held with different stakeholder to
introduce the project and get feed back that was considered important in indentifying likely
impacts resulting from project implementation and designing appropriate mitigation
measures to limit negative impacts.
On the 8thof December 20015, at the headquarter of Musha Sector, a meeting was held
with farmers/beneficiaries who grow rice in Ngiryi marshland, who usually use water from
Warufu to irrigate rice where irrigation infrastructure is planned to be built.
The meeting started at 10:23 am and was chaired by the agronomist of Musha sector.
The agenda was as follows:
 Discussing how the marshland is exploited
 The challenge of water for people living where irrigation infrastructure will be built.
1.

The way the marshland is exploited

On this point, farmers/beneficiaries said that they have been growing rice since 1991
and that their welfare has improved till they got legal personality in 2002 as a
cooperative
called “Cooperative de Production de Riz de Ngiryi” (COOPRORIZNgiryi).Growing rice has improved the welfare of the farmers because they harvest
together and the production is processed in GIKONKO rice factory. The advantage is
that they get money together and get rice that is peeled at a low cost. They even get
bonus depending on the quantity that a farmer has sent to the factory. COOPRIRIZNGIRYI grows rice on 145 hectares in seasons A and B. During season A one part lie in
fallow then used to grow vegetables in order to better use water for irrigation. The
beneficiaries strongly affirmed that there is no better crop than rice because it has
improved their welfare. Some of them have built houses, bought motorcycles, more
lands, send children to better schools, started different kinds of businesses and they
have shares in Gikonko Rice Factory. Beneficiaries suggested that crops other than rice
should be grown on the sides of Ngiryi marshland and leave this place for rice only.
II The challenge of water
On this point, the chairperson of the meeting said that each activity needs sensitization
in order to get good results. So, the irrigation project should be well explained to
farmers (beneficiaries) so that they will not think that that water is for drinking and that
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they may keep well its infrastructures. Beneficiaries said that they have existing water
sources (wells) near Ngiryi marshland. In addition, they have water in their villages that
they use. This project will not be damaged because it will help them increase their
income and improve their welfare.The meeting ended at 1:21pm.
The Chair of the meeting
Baganirora Renerse
Agronomist of Musha Sector
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Warufu, December 8, 2015
MINUTES OF THE MEETING WITH BENEFICIARIES LIVING
BUILT IRRIGATION INFRASTRUCTURES AT WARUFU RIVER

WHERE WILL BE

On the 8thDecember 2015 a meeting was held in Cyamukuza Cell, Warufu Village. Cell
leaders and representative of farmers of Warufu marshland from Zivu Cell in Save Sector
and Cyamukuza Cell , Ndora Sector participated in this meeting. Also Agronomists from
these sectors and consultants from GREEN WORLD CONSULT participated.
The agenda was as follows:
 Explaining and exchanging ideas on the construction of irrigation infrastructures.
 Discussing together potential risks from that irrigation project




After being given explanations about the study which is being done about the
irrigation project , participants were pleased by this development project that will
help them exploit this marshland even during dry season. It was said that some
farmers have registered their marshlands, and it was requested that local leaders
help them know if they now have land certificates.
Regarding the risks on the population living nearby the marshland , some water
sources that the local community was using will be closed during the construction
of the irrigation infrastructures . Participants requested that an alternative way of
getting water be provided. They also requested to not plant trees, especially
Eucalyptus on the nearby hills .
After exchanging ideas, it was agreed to :
- Provide explanations to farmers on the project to be implemented in the
marshland and the benefits that they will get from it.
- Taking care of the irrigation infrastructures and its nearby places.
- It was also suggested to explain to farmers who complain that they
do not have land certificates that marshlands belong to the state.
The meeting started at 3:00 pm and ended at 4:30 pm.

Ndindiriyimana Etienne
Minutes Taker

Niyonsaba Peruth
The chair of the Meeting.
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Annex 2: Recommended Tree Species List
List of plant species recommended
Habitat
Riverine habitats

Woodland/drier areas

Thickets & patches of bush land
Stand alone trees

Trees & shrubs
 Bridelia brideliifolia;
 Carapa grandiflora;
 Croton megalocarpus;
 Prunus africana;
 Psychotria bugoyensis.
 Acacia mearnsii,
 Alangium chinense,
 Albizia gummifera,
 Bersama abyssinica,
 Bridelia brideliifolia,
 Harungana montana
 Podocarpus falcatus,
 Vernonia auriculifera
 Ficus thonningii,
 Chrysophyllum gorungosanum,
 Syzygium guinense
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Annex 3: List of stakeholders consulted
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