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0 EXECUTIVE SUMMARY

0.1 Introduction

This Environmental and Social Impact Assessment project report is foll thecpibzposed

Runyenjes town Embu County, Kenya that will be carried out by the National Irrigatiti8oard (NIB).
been carried out in fulfillment of the requirétherEMLCA, 1999 and Environmental management and
coordination (EIA and EA) Regulations, 2003.

0.2 Project Objectives

The proposélthuchdam on Riv@huchis expected to conserve water during the rains and release it for
irrigation purposes during theairhanof the year. It shall support 6,600ha of irrigation land in Kaagatri
Gaturi Irrigation project area.

0.3 Objectives of the study

The principle objective of the EIA study is to carry out a systematic examination of the baseline
environmental situatiohimvthe project area in order to determine whether or not the proposed project will
impact adversely on the environment. The specific objectives of the proposed project include, but are nc
limited to, the following:

1) To determine the compatibility oftdidishment of the proposed facility with the neighboring land uses
and evaluate local environmental conditions.

2) To identify and evaluate the significant environmental impacts of the proposed project

0.4 Study methodology

The assessment involved field stintiggiews, literature survey and public consultations to obtain data

on the baseline conditions of the general study area. Threats to the environment were identified and this
followed by related impact assessments using Leopold matrixeaocdnfipgdiiiah of a comprehensive

report on the current status of the environment; possible positive and negative impacts that the project i
likely to cause and the development of an ESMP.

0.5 Policy, Legal and Institutional Framework

This Environmental arddatdmpact assessment report is guided by a number of environmental
legislations, the primary one being the Environmental Management and Coordination Act (EMCA, 1999
This act makes Environmental and Social Impact Assessments a legal requifeinatsoThedes|

by a number of subsidiary legislations under EMCA. Other Atts IWateteA@)02, Public Health

Act (CaR42), Occupational safety aatttHAdICap 514), The Forest Act, The Agriculture Act, Physical
Planning Act (Cap 286), The Penal Code (Cap 63) and The Wildlife Conservation and Management Act
2013.
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The Key policies that have been reviewed in this work include: The ConstiQibdl beKenya

Vision 2030lational Action Plan, National Policy on Water Resources Management and Development, T
Agricultural Policy, Sessional Paper No. 6 of 1999 on Environment & Sustainable Development, Land P
Draft National Irrigation PolicyrenMillennium Development Goals 2006.

The main institutions works that have been reviewed in this report include: National Irrigations Board,
Ministry of Water & Irrigation, Ministry of Environment, Water &Natural Resources, National Environmer
Action PlaCommittee (NEAP), Water Services Regulations Board (WSREB), Water Resources
Management Authority (WRMA), Water Services Trust Fund (WSTF), Water Services Board (WSB) anc
NEMA Compliance.

0.6 Baseline Conditions

0.6.1 Physical environment

The proposélthuchdam w be located in sites characterized by rugged topography with several small
valleys and ridges which are the source of the major stream tributaries and springs Téexting the River
basin.

The rocks present in Thuchi project area are Kenytefddaayperich were erupted as part of the

Mount Kenya volcanic activity. In the present state they directly ciideetie gieplanation

indicating that no other volcanic formation between them and the weathered and deformed Basement
System rocks

The soils in the forest are dark brown and have a high organic matter added by the litter from the leaves
the trees. The cultivated area is characterized by brown to light brown deep fertile soils evidenced by th
crop that they support. Theaiparea has clayrfoaoils which are well drained.

0.6.2 Natural Environment

The vegetation in the proposed projeonsitsf both indigenous and exotic species. The farmlands have
some natural vegetation which incAmtéescleist grandiflora, Cséatizscombei, Commiphora eminii,

Cordia abyssinica,Croton macrostachyus, Croton megalocarpasdMyuarsinus holisfigroforestry
treesnclude: mangoes, avocadoes and macadamia and the crops farmed are maize, beans, kales, bananas
tea as cash crop.

The forest haggh species diversity both planted and natural -thénagesl forest with minimal disturbance

and canopy closure of about 70%. The forest has a thick underground covered with shrubs and herbs incl
Clerodendrum jekonii Cyperus immensus, Cythea manniala, Eregorostis, Hypoestes aristata, Oplismenus
bumanii, Pipers capense, Pteridium aquillinum, RramiSwlattum incanuihe tree species include

Ehretia cymosa, Ficus sur, Harungana madagascariensis, Makaranga kilimandischarica, Myriathus hc
Neoboutonia macrocalyx, Ocotea usmbarensis, Polysias fulva, Prunus Africana, Rhamnus staddo, Syzy
cuminii, Strombosia scheffleri, Terbanaemtaypfiaaas Trchilia emitcaong other§he forest has

elephants as the most common species in the proposed project location.
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River Thuchi has different species of fish depending on the part of the river ariddbeszmbleids:
VictorigAlesteswurse Tilapia ziéindClarias angullarGat fishQlarias angullgris found in the forest
and are only harvested in January.

There are two main sources of water: surface and ground water resources. The surface water resources i
area includeverThuchwhich is the main source of water and Kiajege stre@inucRivem important

source for domestic water and supports riparian agriculture as evidenced by farmlands on the riparian z
Ground water resources include the numerous sphiralygs thie landscape and shallow wells found within

the homesteads. The springs are mostly found on the ridges and steep slopes on the Embu side of the
ThuchiThe springs support farming of wetland crops like arrow roots among otherwetlpsar8hallow
mainly used by people who candt abasedkvaterptojacss r i v e
which supply piped water to the community members. Some of the intakes of these projects are found ir
section ohe river that is hretforest.

0.7 Sociald Economic

The farming system practiced in the project area is individual;/household production system whereby indi
farmers manage their farms taking into account all the physical, economic and social factors of relevanc
production individually.

The major crops within the project area can be categorized as food crops, industrial crops and horticultural «

Maize and beans which are often intercropped comprise the most important food crops. Others are s\
potatoes, $t potatoes, sorghum and pulses in that order.

Industrial crops comprise of tea and coffee as the major crops. Macadamia is also an important industrial
There are also traces of cotton in the lower, drier area of the district. Banandsottpuliigrdistiafps

followed by mangoes and avocadoes. Other horticultural crops are paw paws, tomatoes, kales and French b
Most of these are however in very small scale due to lack of irrigation and high dependency on rain fed agrici

The popation of Embu county was computed at 516,909 (KNBS, 2009) and was projected to reach 561, 44¢
2015 with a sex ratio of 1:1. The youth in the age3blredréBre the majority at 34.5%.

0.8 Anticipated Impacts and Mitigation Measures

The most importaotatial negative impacts elegrance of vegetation especially in the forest where about
43.8haof trees and shrubs will be cleared to give room to thehasgwair,hydrological pattern of the
area impeded faunal movements dumnstruction of a wall across the river, reduced waseamdgim
alteration of aquatfiish ecologgnd relocation of persons

Other impacts include: increased sediments in the river, soil erosion and potential landslides, increased su
runoff, reded water quality for the intakes, loss of forest ecosystem, loss of vélutiiiiesbaiitet
Mitigation measures for the idengfiative impacts were provided.
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0.9 Environmental Management Plan (EMP)

The Environmental and Social ManagemensMRhigEprepared to show how site specific concerns and
mitigation measures are addressed through the desigstryargon, construction anecastruction /
operation phase of a project.

The objectives of the ESMP are:
1 To bring the project intaf@nce with applicable national environmental and social legal requirements;

1 To outline the mitigating/enhancing, monitoring, consultative and institutional measures required to pre
minimize, mitigate or compensate for adverse environmerahinapactsodr to enhance the project
beneficial impacts;

9 To address capacity building requirements within the relevant ministries if necessary.

In order to ensure the sound development and effective implementation of the ESMP, it will be necessa
identify and define the responsibilities and authority of the various persons and organizations that will be invc
in the project. The following entities will be involved on the implementation of this ESMP:

a. National Irrigations Board;
b. National Environmektahagement Authority;
c. Resident Engineer.
d. Environmental and Social Officer;
e. Contractor;
f. Technical Auditor
0.10 Conclusion and recommendation

The proposed Thuchi Dam will comprise a small reservoir to store water for irrigation purposes. It will neces
hivhg off of some 48 ha of the forest to create the reservoir. The Kenya Forest Service has been consultec
is willing to cede the land as long as the right procedures aleisqtimpeded that compensatory tree
planting be undertaken for atdaastimum of 43 ha and this could be done in degraded parts of the forest
using indigenous species.

The main source of adverse impacts relate to alteration of downstream water flow that could impact on a r
of parameters including downstream ewelagy, aquatic life and livelihoods. A range of mitigation measures
that have been proposed include maintaining a minimum residual flow of 30% at any given time but incre:
this flow during the dry season. Impacts on fish found in the prsisiccigui¢he dam desigrallow
forfishmigrationp and downstreadther impacts relate to water quality issues occasioned by contamination
of reservoir by inundated pit latrines and submerged organics which can increase botiT@OD and BOD.
findigs of the ESIA concludettiesnegative impacian be avoided or reduced by applying the prescribed
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mitigative and compensatory measures, particularly taking into consideration the large socio economic be
that wilhccrue frotme damrThis ElAlso presents a robust environmental and social management plan that
prescribes a framework for applying the mitigation measures to ensure ldtfeaixmngssmanent

impacts tharerelated to acquisition of land and conversion from adeareatistic environment cannot

be reversed@he EMP has propsed an elaborate process of monitoring environmental performance both dur
the construction and operational phases of the dam. The Pressure State Response approach has been proj
to aid inssessing environmental performance of the project. Furthemardefaitezht plan has been
proposed to avoid or minimize the identified Timpgmsmanent impact is common to all dam projects. Dam
safety has been emphasized and the designsemgiraedire of this important aspect.

The dam will lead to acquisition of laavkarmtoperty to create room for construction of the dam axis and the
reservoir. The reservoir will mainly cover a deep gorge and therefore the horizontal expanse is relatively s
Thepotentiallgffected persons are mainly farmers and loss ofham@stedds would have a very strong
adverse impacts on their families and livelihoods. It is therefore very strongly recommended that a det:
Resettlement Action Plan be prepared.

Vi
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1 INTRODUCTION

1.1 Background

This Environmental and Social Impact Assessment report has been produced fdnubkeDaoposed

projecin Embu County, Kertlgat will be carried out by the National Irrigation Board (NIB). It has been carried
out irfulfilnenof the requirements of the EMCA, 1999 and Environmental management and coordination (E
and EA) Regulations, 2003. The EMCA, 1999 second schedule requires that a large infrastructure project :
as a dam must undergo an EIA that is subjectimntl@deapproval of NEMA before it can commence.

The ESIA has been carried out to assist in the identification of the anticipated impacts in the preconstructic
construction and operational phases of the project. It is also expected to affsistiontiod tden

mitigation measures for the negative impacts and preparation of an Environmental monitoring plan.

1.2 Objectives

1.2.1 Project Objectives

The proposed Thuci dam shall conserve wadger dur
during the dry months of the year. It shall also provide water demands for the immediate neighboring comr
after the dam is constructed. The proposed Thuci dam will have capacity to significantly provide for domes
hydrepower, tourism and wspert needs of the community.

Kaaga#Gituri Irrigation project targets more than 12000 farmers and covers a total area of about 6600ha. It
under Kagaari South, Kagaari Gaturi Central, Gaturi North,Kagaari North and Kieni wards. The project is a
adanced stage: phase 3 covers an area of 7325 acres, [construction complete], phase2 covers 6600 acre:
tendering stage] and phase 1 2475 acres. This water needs for this project ace imeneesd toz

Thuci dam.

1.2.2 Objectives of EIA Project Study

The principle objective of the EIA study is to carry out a systematic examination of the baseline environm
situation within the project area in order to determine whether or not the proposed project will impact adve
on the environment. The $pebiectives of the proposed project include, but are not limited to, the following:

1) To determine the compatibility of the establishment of the proposed facility with the neighboring land
and evaluate local environmental conditions.

2) To identify angauate the significant environmental impacts of the proposed project with special emphas
on:

Impacts on water quality and water quantity
Impacts on fauna and flora
impacts on livelihoods

Impacts on noise, dust and air quality

=A =4 =4 =4 =

Impacts on land use and thegradation

1
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Impacts on health, safety and security
Impacts on drainage and solid waste management
Impacts on sodialtural aspects

Impacts on economic aspects

=A =4 =4 =4 =

Impacts on institutions and related services.
3) To asses and analyze the environmental dosteéitethat may be associated with the proposed project.
4) To evaluate and select the most optimal project alternative from the various options available.

5) To incorporate environmental management plans and monitoring mechanisms during implementation
operation phases of the project.

1.3 Project Proponent and Consultant

The project proponent is National Irrigation Board (NIB). The board has a mandate to develop, promote an
manage all national irrigation schemes in the country. In line with thisisnandetelyNfBnaging seven

national irrigation schemes and four research stations in various regions of the country while undertaking tl
implementation of new irrigation and drainage infrastructural projects in other parts of the country. The pro
Thuchidam on Riv@huchis to conserve water during the rains and release it for irrigation purposes during
the dry months of the year.

NIB announced an invitation for proposals to provide the required services and Kiri Consult Ltd. was awarc
the con#rct after successful participation. The Contract between NIB and the Consultant vi&s signed on 18
2013. The Contract became effectivd 2RMSB.

1.4 Project Location

The proposed Thuchi dam will be lat#tedordefEmbu and Tharak Nithi couattids® edge of Mt.

Kenya Foredthe dam isiahe shared border betweereRjasyan@huke&subCountiegn Embu and

Tharaka Nithi Counties respechiglyes 1.1 and 1.2 show the location of the dam. The dam is located at
the following coordinat@éd\ 341002, 9959189) (37N 341195, 9959564) (37N 340998, 9959183)(37N
341197, 9959566).
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Figurel-1: Project Location in the context of Kenya
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To Embu 4, To Irangi

To Mwaririe

Figurel-2: Close up of the project location
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2 METHODOLOGY

A detailed study for the Environmental and Social Impact Assessment (ESIA) was undertaken in light of the
legislative requirements of the Environmental Management and Coordinati@@9eca(EN@A),

Environmental Impact Assessment and Environmental Audit Regulations, 2003. During the ESIA study, the
focus was to identify potential environmental, sadiaralmpacts of the proposed dam and highlight

possible mitigation measiarethese impacts. The assessment aedtdtbiving study procedures:

2.1 Desk Review

An extensive desk review was conducted pertaining to the proposed project. This included baseline inform
on the project area with respect to geography, gimloti;ate, socio economic activities and the people
around the areéthe proposed dam location. Literature review of the relevant laws and policies in Kenya tha
guide an ESIA process was also undertaken. The findings of this desk re\aeim atgaptes&nof this

report.

2.2 Field Survey

The field survey adopted various techniques of baseline data collection on the existing environmental condi
namely:

1 Field observations and recordings including photography along predetermineel prafsetcts in th
area and its vicinity.

9 Use of one meter diameter plots in the forests to identify the various tree species, shrubs and herbs
1 Use of checklists for determining potential environmental impacts of the proposed project.
9 Discussions with key infaisr{&msheries Department, KWS,KFS,WRMA, NEMA and KTDA)

The field survey for saamonomic issues is outlined below

1 Public ParticipationParticipants in the ESIA exercise were drawn from the following categories of
PAPs and stakeholdajsRelevant ggrnment agencies such as the ministry of water and irrigation,
Ministry of agriculture, the county government of Embu [through the Rooyépjelice] local
community leaders [political, administrative and religious] together witlandlggetbldeaders.

From such fora the consultant learnt a lot abouelpx@ettAembu and Atharaka culture and
traditions. These meetings were hosted at Iriari primary school.

1 Public consultation:The consultant engaged experts in group discussions with an objective to
understand the dynamics of dam making and dam impacts in and was able to loChlizdithat to the
dam host community. Such key informants were drawn from the ministiriesro$Aeniesi water
and from the Kenya forest service. Out of these discussions the consultant was able to know that t|
are noThuchi specific fauna and or flora which could be adversely affected by the dam barrier o
inundation.
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1 Indepth Interviewfhese were undertaken by the consultant through administration of project relevan
guestionnaivehich was administered to éeeisehold which was expected to be affected in any way
by inundatiofhe aim was to understand the $eelitlte PAPs towards the dam project because
they were the most affected by the project. Although none opposed hghplygjersugxisted
especially about resettlement, perceivedidweak established relationships and neighborhoods. Al
these feelings are analyzed in the EMP

2.3 Assessment of impacts

The Assessment shall ideatiiglyzeand assess environmental and social impacts of the Project. It will
distinguish between positive and negative impacts, direct and indirect impdase and lowgrm

impacts. ldentify impacts that are unavoidable or irreversible. Wherever possible, describe impacts quantite
in terms of environmental components affected (area, number), environmental and social costs and benefi

The signifimce of impacts of the proposed project shall be assessed, and the basis of this assessment sha
specified.

2.3.1 Impact Identification & prediction

A logical and systematic approach needs to be takenderitifijgation. The aim take account df af
the important environmental/project impacts and interactions, making sure that indirect and cumulative e
which may be potentially significant, are not inadvertently omitted.

The most common formal method used for impact identificasivités tiéhey are good method to linking
action to impact and for displaying ESIA results

2.3.2 The Leopold matrix

A matrix is a grid that is used to identify the interaction between project activities, which are displayed alon
axis, and environmentalachearistics, which are displayed along the other axis. For the identification of impact
a breakdown of the environment into elements or factors that may be affected and a breakdown of the vz
actions or activities of the project under studymell be do

For the identification of impacts we will realize a breakdown of the environment in elements or factors tha
be affected, and a breakdown of the various actions or activities of the project under study. For each of
elements in the environiie® may be identified operations or project elements that may cause or may caust
alterations in that element, using an array of double entry, with environmental factors in the columns and me.
likely to produce an impact on rows, identifyingiragndyitctime possible impacts and corresponding crossings

2.3.3 Impact identification and evaluation

Impacts should be also predicted quantitatively. Quantification means using numbers to indicate the impac
helpful to present information in summaoy goenreaders an overview of the impact characteristics of the
Project and the alternatives to it.

To characterize the impacts identified using a table which includes, columns of information arranged i
following manner: first, the receiving eentrompact (1st column), operation, task or project action generated
by the impact ( 2nd column), physical action that causes the impact on the factor of the environment (3rd co
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the alteration that lead the impact to the factor of environloemt)(dtidcénally, the phase of the project |
which the impact occurs on impact, (under construction or in operation) (5th column).

Once we got the list of impacts or changes on the different elements of the medium we proceed to charac
them, for wdhi we use the following features and criteria:

i

i

i

Sign (Nature)
Type

Intensity
Extension
Time
Reversibility
Recoverability

Persistence.

The following describes the meaning of the terms used:

A
A

Sign /Nature of the impaéttudes to the beneficial n&tyyéad-)

Intensitylt refers to the degree of impact on the factor, in the specific area in whiRlrikegerates.
from 1 to 3. The three expressed an almost total destruction of the factor in the area in which the effi
occurs.

Type:Refers tdhe nature of the impact, direct (3) indirect (2) or cumulative (1)

Extension/Locatiomsn area of influence covered by the impact in relation toethe norojeent.

In this sense, if the action produces a much localized effect within therssideesdt lsat the

impacis low1). If, however, the effect does not support a precise location within the project environment
having a pervasive influence belyengroject footpritite impact will be large (3). Intermediate
situations are consetbas partial (2).

Timing:Refers to the moment of occurrence, the time lag between the onset of actiothand effect
appearance of the corresponding factor. We consider three categories according to this time period
zero, up to 2 years, or m@e two years, which are called respectively as immediately (3), medium
term (2), and long term (1).

Reversibilityit refers to the possibility of reconstructing the initial conditions onCauthieeeffect.
characterized as shermm easily reverslfll), medium terpartially reversible if mitiga&bednd
impossible (3).

Duration/ PersistencBefers to thene that supposedly stagsffect, from the onset aidtien
in question. Two situations are considered, depending on whetherithecasta temporary effect
(1) or permanent (3). It is therefore this generic characterization because spaces are not discrete tir




National Irrigation Board

ESIAStudyReport

©@Kiri Consult Limited

course associated with these categories and because in any case, i, imtbgylohffictd discern
on tenporary or permanent effects.

A logical and systematic approach will to be taken for impact identification. The aim is to take into accot
the important environmental/project impacts and interactions, making sure that indirect and cumulative e
which may be potentially significant, are not inadvertently omitted. Individual environmental issue shou
viewed in respect of the different facets of the project. (Fovattaguality issues related to the reservoir

also haveanpacts downstreahthe reservoir).

The rating evaluation will be as follows:

Table2-1: Summary of rating evaluation

EVALUATION PARAMETER

RATING

RATING

Nature of impact(NI)

-Positive
-Negative
-Uncertain

+

+

Intensity(IT)

-Major
-Medium
Minor

Exter(EXT)

-Disperse
-Medium
-Loalized

Timig (TM)

-Immediate
-Medium
-Delayed, long term

P NWOWEFEPNWENWL

Reversibility(R)

-Short terpeasily reversible
-Long terppartially reversible
-Not reversible

Persistencie(

-Temporary effect
-Permanent effect

Type of impa@il)

-Direct
-Indirect
-Cumulative

PNWWERLEFEPNW

Phase

-0
-C

Operational period
Construction period

Impact magnitude Indicators

As pointed in LEGAL NOTICE No. 101 THE ENVIRONMENTANDMRBTRHEGULATIONS, 2003
ARRANGEMENT GEGULATNS, SECOND SCHEDULHEd®wving issues may, among others, be
considered in the making of environmental impact assessments.

A Impacts on the Physical Environment

A Impact on the Biological Environment

A Impact on soegonomic environment

The Magnitude or Importance impact represents the entity or significance of the effect, includes the degt
incidence and the "form" of that effect, represented by other attributes. Its value is bieattfiboiaaking t
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described by the following formula.

Imp = Sign (3lij + 2Eij +TMij + Pij + Rij),

Where

A Imp Importance of the impact generated by the action on the project i j ehdiem of the

A li: Intensity of the impact generated by the abhtgproject i j element of the medium.
A Ei:Extent of the impact generated by the action on the project i j element of the medium.

A TMi:Timing, the moment of impact generated by the action on the project i jraksient of the

A Pi:persistence dffect, from the onset of the action in question.
A Ri Possibility of reversibility.

As indicated in the Terms of Referenceld\tardethe Scoping Report, following the WB methodology (1995)
only two impact characterization parameters inttlededtiix are not considered in the impact magnitude
valuation formula, th®&se are the Atypeo and fAr e

2.4 Analysis of Alternatives

In the interim report, there were three possible dam sites:

Alternative 1Approximately 4.0km into thieeviya Fest

I9037O77

b c‘Kithunguriri

Figure?-1: Alternative 1 dam location and a summary of its characteristics
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Dam Volume | Embankment| Area of Fetch | Embankment CL coordinates
Height | () length (m) Impended (m) (UTM)
(m) (109 water(ha)
60 13.5 350 54.2 1970 | (334809,9963027)(335058,996
70 19 395 64.1 2060
75 22.15 425 69.5 2090
80 25.5 450 75.3 2180

This alternative being in the forest was not suitable because a lot of vegetation would have been cleare
construction of the dam and the reservoir area.

Alternative 2Damsoutsideéheforesbut about3.8 ha of thdt. Kenya forest avall be inundated.

Figure-2: Alternative 2 dam location and a summary of its characteristics

Dam Volume | Embankment| Area of Fetch | Embankment Gioordinates
Height | (m?) length (m) Impended | (m) (UTM)
(m) (109 water(ha)
70 22.06 490 77.3 2435
65 20.39 505 74.2 2440 | (339494,9959247)(339771,995
60 17.04 450 64.6 2315 | (339501,9959282)(339760,995
55 13.92 392 58.5 2110 | (339489,9959349)(339752,995
50 11.39 350 49.6 2035 | (339514,9959371)(339745,995

10
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Dam Volume | Embankment| Area of Fetch | Embankment Gtoordinates
Height | () length (m) Impended | (m) (UTM)
(m) (109 water(ha)

45 9.05 315 44.6 1870 | (339534,9959383)(339741,995

From all three alternatives, this one was more suitable. It strikes a balance between vegetation to be cleare
the people to be resettled.

Alternative 3Damoutside forest impounded water in inhabited area.

Figure-3: Alternative 3 dam location and a summary of its characteristics

Dam Volume Embankment Area of Fetch Embankment CL
Height (m)| (mf) (166 | length (m) Impended (m) coordinates (UTM)
water(rd)
55 16.14 422 69.0 2500 | (341002,
9959189)(341195,
9959564)
60 20.81 476 77.0 2600 | (340998,
9959183)(341197,
9959566)
65 24.3 490 89.0 2675

11













































































































































































































































































































































