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EXECUTIVE SUMMARY

This is the reporbf an Environmentabocial Impact Assessment study for the Proposed Kilimani Galana
Buttress Dam in Burat Ward, Isiolo central stdunty, Isiolo County financed Hyrought Resilience and
Sustainable Livelihoods in the Horn of Afrieaogram(DRSLP.

Background on DRSLP

Drought Resilience and Sustainable Livelihoods in the Horn of AfDESLP) - Kenya Project, is a project
under the Ministry of Agriculture, Livestock and Fisheri®ALF). The project covers six arid and semi
arid counties namely Baringésiolo, Marsabit, Samburu, Turkana and West Pokot. The project is funded

through a loan between the Kenya Government and African Development Bank (AfDB).

The need for this project emanated from the necessitydpt and build resilience tioe damage ocasioned

by droughtsexperiencedby the populatioof thepoor and vulnerable communitiesthe arid and serarid

lands (ASALs)who needed support tiunce back and resumermaleconomic and social activities. The
livestock subsector sustained key share of the damag®llowed by theagriculturesubsector In rural
areas, individual family water systems sustained partial damage due to the lowering of the groundwater ta

and rural inhabitants were forced to collect water from far away sources.

DRSLP Project Goal & Objectives

The overall sector goal of the programme is to contribute to poverty reduction, food security and accelera
sustainable economic growth in the Horn of Afr
goal is to ehance drought resilience and improve livelihoods of the communities in the arid arargemi

lands of KenyaThekeyobjectives of the projeatere to -
1: Increase the number of people and livestock accessing water for domestic and Irrigation.

2: Improwe quality and availability of pasture




3: Develop and improve rural feeder roads

4: Improve access to animal health services

5: Increase the number of personnel capable of handling pastoral livestock production systems
6: Increase the percentage of commumembers with improved cap&gito adapt to drought effects
Kilimani Galana Irrigation Scheme

It is on this background that tieRSLPidentified Kilimani Galana Irrigation scheme as one of the projects
for rehabilitation and expansiaf irrigation infrastructurenhich is ongoing. During the irrigation scheme
ESS A public participation and st adtédpoojecte sustanableo r
in achieving its objective# was necessary for the proposed irrigation scheme @dreadditionalbuttress
dam forwater harvesting and storatge prevent potential water use conflictheproposal tadesign and

constructawater dam was adoptéy DRSLP

The poposed Butress Dams expected tgrovide irrigation water to Kilimani Gafe irrigation scheme
which is under constructio Water willconveyedunder gravity through a 13 km pipeline from the proposed
site.The purposef the project is to support the Kilimani irrigation scheme and thus enhance living standard
of the people oKilimani and Burat Ward in general, by providisgpplemental water faagricultural
purposes, create employment and reduce poverty within the framework of Kenya's Poverty Reducti
Strategy Paper (PRSP). Thus the project's development objective will dsehaoce food security and

promote sustainable livelihoods.

The proposed project site is in Kilimani Location and is.grlativelygentle terrain at the foot of Samburu
Ranges. The location of the site is suitable for a runoff harvesting straiatitinethe slopes of the Hills

acting asa catchment for thButtress Dam.

Project cost

The proposeduttressdamwill be implemented on contract bas&t anestimatedf Kshs159million




Objectives of the ESIA study
The objectives of the ESIA study were

Identify the anticipated environmental and social impacts of the project and the scale of the impac
Propose mitigation measures to be taken during and after the implementation of the project; and
Develop a comprehensive environmental and social mamage plan with mechanisms for

monitoring and evaluating the compliance and environmental performance which shall include tf

cost of mitigation measures and the time frame of implementing the measures.

Methodology

The methodology of this study includadobilization and planning; desk review of documents; field data
collection; project data synthesis; public corastidtin and participatiofor a. A number of stakeholders from
both the government offices and the community were consulted for their inpthe t&tudy through
community consultative meetings, focus group discussions, key informant interviews and completion
qualitative questionnaire. The applied field methodologies for data collection included: qualitative

guestionnaires, focus group discass, key informant interviews and random field visits to the project area.

Policy and legal framework

The existing institutional and legal frameworks that are related to the pnophatie the EMCA 1999
(Revised 2015)Water Act 202 and theCropsAct, 2013

Environmental and social impacts

Findings from the study included a possibility of both localized positive and negative environarghtal

socialimpacts of the projeciThe key potential positive impacts were:

Employment creation
Food security anthcome benefits
Drought mitigationand enhanced environmental sustainability

Creation of employment opportunities and increased income through horticultural farming. Beside

= =2 =4 A -

Improved access to water for livestpclomestic consumption airdigation.
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1 Redution in the time employed for fetching portable water thereby redirecting it to productive
engagements elsewhere

Reduction in distance covered by livestock in search of water.

=

The key potential negative impacts were:
Accelerated land degradation
Waterresourceconflicts

Safety and healtissues

= =/ =4

Aestheticsand dam safety issues down stream

Conclusions and recommendation

It is of view of expertghat byimplementing theroposed Kilimani Butress darie reservations raised by the
stakeholders issuegjainstthe construction Kilimani Galana irrigation schemwill have adequatelybeen
addressedMitigation measures foany possible negative impacts have been suggested and if implemente
accordng tothe ESMPthe projectvould strengthesustainabilityof irrigation activities for the beneficiaries

The projectwasaccepted as ariprity by all stakeholdergonsultedwho alsofully supported immediate

implementatioras along as the river abstractions wouldbeanterfered with.
The recommendations me with respet to the proposebirigation Project include:

(1) A complete audit be undertaken and submitted to NEMA a year after commissioning to ensure that

the proposed mitigation measures have been complied with;

(2) Constructionworks in the propsed Project be carried out in accordance with approved designs,

regulations, policies and laws;

(3) An action plan for the catchment protection and conservation be developed and implemented in li
with the requirements of the Water Act, 2002 and tharBnmental Management and Coordination Act of
1999 and any other applicable laws. This action plan should involve key stakeholders, WRUA, IWUA, lee
organizations including the Water Resources Managenfarnhority and National Enwionment
Management Authdty;
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(4) Contractorand the staff frooMALF are required to strictly adhere to the provided ESMP including the

continuous evaluation and adaptation of this plan during the course of project construction and operat
phases.

(5)The dam should be regulariyspected for signs of deterioration, such as cracks, gullies, damage by

rodents or insects, seepage, and damage to structures, especially the spillway.
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1 INTRODUCTION

1.1 BACKGROUND ON KILIMANI IRRIGATION PRO JECT

The proposed KilimarGame irrigatiorproject is locate@dbout 8km from Isiolo tow

and is foundn Isiolo central Division, oflsiolo County The project is located in arid
area with low, unreliable and poorly distributed rainfall. Reliable crofd yie not
guaranteed under rain fed agriculture and this has resulted in food insecurity, low
employment, low living standards and poor household incomes. Thusyvénall

purposeof the projecis to promotarrigation farming.

The Kilimanii Game Galanarigation schemeavas started i1985 bya group of about

300 farmers with the support Ministry of Agriculture which had helped in laying
about 3km of water pipeline. In 1997 -&ho rains destroyed the irrigation
infrastructure completely stalling th@oject. The project was thereafter rehabilitated

in 1999 with support from ILOI{ternationaLivestockOrganization) with the building

of intake and pipeline repair and farming resumed. Again in 2002 the project stalled
after community conflict erupteaind the infrastructure completely vandalized until to
date. The project was identified for rehabilitation and expansion in 2013 with support
from DRSLP. In 2016 ESIA experts in consultation with communities and other
stakeholders recommended inclusiomButtressDam for water storage and provision

in the design of the project before commencementriglation project construction.

The damwould ensurestorage and releasd water for use without disturbing the
normal river flow DRSLPadopted the recomerdations and included 503, 000m®
damin the desigrproject.

The current membershipis at 461 farmers who are divided into five blocks and
registered under Kilimani Game water users associaliba. beneficiary farms are
individually operated in whas considered as community land with an approximated
area of 250 acres (100Ha) with fm@posedntake at Nthirini community. Downstream

are three other irrigation schemes and individual farms which utilize water from the
Lewa River. The neighbors are éde Akadeli, Bunesi Dima, Kakili irrigation schemes,

Kenya Defense forces SOI barracks and Lewa conservancy.




1.2 Background Information and Project Justification

The proposed Buttress Daiw going to be constructed Kilimani Galana village,
Kilimani location, Burat ward of Isiolo Countglong river Lewa. Three irrigation
schemes havéntakes atdifferent points alonghe river leading toreduced river
volumesduring the dry seassrwhichlimits irrigated agricultural activities .Water
shortages duringhtse seasons have often resulted community to water resource
conflicts and an additional irrigationschemewithout provision for water storage
facility will be disastrous. The ard@as good valleys for dam constructioaceives

good amount of rainfathence theproposed Dam will collect and store the flood water
for the irrigation purposes of the proposed Kilimani Game Galana irrigation scheme
which is under construction. The water abstraction from the dam will not to interfere
the normalflow of the iver in addition itlikely to be enhanced to the advantage of

downstream users

1.3 ESIA Terms of Reference

The ESIA is a comprehensive evaluation which is usually conducted before the
approval and implementation of development activities listed in SchecaflEMCA

Cap 387 which could have adverse impacts on both the natural and social environment.
The ESIA is expected to predict specific project areas that are likely to affect the
environmentand societyiegatively and also prescribe appropriate mitigagtoategies

in order to alleviate or at the least to minimize the level of disturbance. The ESIA
especially through the prescribed Environmer@atial Management Plan &P)

usually recommends the activities which require regular monitoring through.audits

A team of Lead of experts withiMALFwastasked to carry out the ESIA study of the
proposed KilimaniButressdam. The ESIA study reportvould inform the National
Environment Management Authority (NEMA) in their decision making on matters
related with e issuance of aNEMA ESIA license to the project astipulated by
EMCA Cap 39.




1.3.1
1

2)
3)

4)

1.3.2
1)

2)

3)

4)

5)

1.3.3

Specific djectivesof the ESIA

Identify the anticipated environmental and social impacts of the project and the
scale of the impacts;

Identify and analyze alternativesttte proposed project;

Propose mitigation measures to be taken during and after the implementation of
the project; and

Develop a comprehensive environmental and social management plan with
mechanisms for monitoring and evaluating the compliance and enwerdam
performance which shall include the cost of mitigation measures and the time

frame of implementing the measures.

Kilimani Buttress Dam TOR
To detail the project activities including bpyhsical and social background,
inputs, outputs, benefits amvolved parties.
To use information on the ground so as to adequately identify the potentially
negative environmental and social effects that will arise as a result of the
projects implementation.
Based on a suitable scale, identify significant negatnxéronmental and social
impacts and propose feasible mitigation measures.
To devise an environmental and social management and monitoring plans
articulating the negative identified impacts with possible dates for carrying out
future environmental and sataudits.
To formulate implementation framework for the proposed mitigation measures
clearly indicating responsible persons, the required resources and to provide the

necessary implementation schedule and specify financial implications

Purpose of ESIA report

The ESIA is needed to evaluate the environmental and socioeconomic impacts of

Projectrelated activities during the construction and operation of the proposed dam by

Ministry of agriculture along rivdrewa inlsiolo County. As a requirement undéhe

Environmental Management and Coordination Act (EMCA, Cap 387), the proposed




project requires an®A report because it belongs to the activities listed in Schedule II.
The ESIA process ensures mitigation measures are integrated in the gesjgoto
ensure project sustainabilityThis ESIA report is part of the ESIA implementation
framework in Kenya and is expected to assist NEMA in decision making concerning

the project
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|

o
v

C Schedule 2 Project )

A 4
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|
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DECISION-MAKING l
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Implementation &
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Figure 1: Proposed methodology for theESIA study.

1.4 ESIA Methodology
In carrying out thempactassessmenthe following strategies were adopted by the

study team




1.4.1 Identifying study area

The study team with other relevant implementing partners visited the proposed dam
area had a transesfalk. The team had sitdiscussions on the main dam components,
made site observatiomndidentified severatreesof cultural importancavhich will

bedestroyed

1.4.2 Data gathering

Data about the project was gathered through desk top and field studies. ifiee emg
designs, hydrological studies and geotechnical and geophysical studies formed the
primary sources of the study. The studies had been carried out during the process of

project development and design.

1.4.3 Desk top study
Review of relevant environmentéaws and standard guidelines in governing the
implementation of the project was done through desktop stuaiesddition more

project documents were studied and relevant information studied.

1.4.4 Field study

Several studies werarriedout byqualified experts and reportdiscussed shared with

the ESIA study team. The studies were meant to inform the study team and design
engineers about the general suitability of the site for dam construction and predict

various risk scenarios of the project. The studiekide;

I.  Geological & geophysical investigations report
II.  Hydrological assessment report

. Water quality analysis

1.4.5 Stakeholder engagement
Public Participation and Stakeholder Engagement are integral parts of the ESIA
process. Stakeholder engagement candbsecribed as the systematic effort to

understand and involve stakeholders and their concerns in the environaneindakial




assessment and in the decisioaking processes. The stakeholder and public

engagement plan (SEP) was based on the follawing

(a) Resource userséscope
Public consultation was conducted within the project areas. More emphasis was put on

the people who directly or indirectly depended on Lewa River for water more

importantly to irrigation and the immediate neighbors
b) Technical scope

The technical scope for the stakeholder consultation was based on public views and
concerns on all the key areas of potential environmeamtalsociaimpact, namely a)
physical environment, b) biological environment, c) socidtural environment, d)
econanic issues, e) political issues, f) institutional issues, g) regional implications, and

h) any other issues
C) Preliminary stakeholder mapping

A from the recognizance visit by the study team a preliminary stakeholder mapping was
undertaken. The mappingeadtified the following stakeholder profiles for the project

components who werfermally invited for the public meeting

Kakili irrigation water users

Buness Bna irrigation water users

Lewa conservancy

Action AID

Yana kore irrigation water users

WRMA Isiolo

Kenya Forest service

Kenya Wildlife service

County Commissioner of the project area
Area chiefs

Water resource Management Authority

=4 =/ =4 4 -4 4 A5 -5 -4 -5 -5 -2

National Environment Management Authority
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Water Resource Users Association
KenyaDefence Force (SOI)
ENNDA Isiolo

Kamp Sheik

= =/ =4 4 -

Drought Management Authority

- questionnaires




2 PROJECT AREA AND ENVIRONMENTAL BA SELINE

2.1 Location

The proposed Kilimani Butress Dam is located about 15km South of Isiolo Town. The
Dam site lies in Kilimani Village, Kilimani Sulbcation, Buratocation, Isiolo Central
SubCounty, Isiolo CountyThe axis of the proposed dam is across a perennial stream
called Lewa, a tributary of Ewaso Nyiro Riv&igure J).

The Dam Site can be located on SK No. 168ia@lo scale 1:50,000 at:

Region 37N

Longitude 0336228E UTM
Latitude 00331348N UTM
Altitude 1295M

Figure 1: Location of Kilimani Dam

5

Unnamed Road(O! ;




2.2 Climate

The agroclimatic zonation of the arefalls into three agralimatic zones (Herlocker

et al. 1993; Sombroek et d1982), semarid (occupying 5% of the area), arid (30%)
and very arid (65%). The climate in the towns of Isiolo and Kinna is-aechand the
median annual rainfall is in the range of 480 mm (Figure 2) The arid region
stretches from Ol Donyiro regioto Archers Post and Garbatulla areas, where the
annual rainfall ranges from 350 mm.

The very arid zones cover Merti and Sericho divisions, where the annual rainfall is
between 15250 mm Figure 3). Isiolo suffers high rainfall intensities with poor
temporal and spatial distribution, resultinglash floods Under these conditions, rain

fed agriculture is unsustainable (Jaetzold and SchdB&3).

Padachabage
Walkagalla
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MgtioGashe ‘

Median annual rainfall (mm)
150 -200

1 200-250
0 - 30

0 - 300

[ 100 - 150

. 150 - 300
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60 Kilometers \_~ T =‘/4 09
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Figure 2: Rainfall Distribution in Isiolo County




Annual Rainfall
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|lRain (mm) 33 | 33 | 87 [127| 34 | 3 7 5 5 | 65 |139| 75

Figure 3: Annual rainfall in isiolo

2.3 Temperatures

High temperatures are recorded in the county throughout the year, with variations in
some places due to differences in altit¢@dable 1) The mean annual temperature in

the county is 28C. The county records more than nine hours of sunshine pemday a
hence has a huge potential for harvesting and utilization of solar energy. Strong winds

blow across the counthiroughout the year peaking in the months of July and August.

Table 1 : Temperature variations

January 15.6 |30.7 57 173 8.8 22.3 5.21
February |16.2 |32.2 52 173 9.1 23.5 5.72
March 175 |31.6 54 216 8.3 22.5 5.85

April 17.7 |30 64 216 7.9 21.3 5.16
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May 17.7 29.8 62 285 8.6 212 5.43
June 16.8 |29.5 59 328 8.8 20.7 5.64
July 16.2 28.8 58 354 8.2 20.1 5.64
August 16.5 29.3 56 354 8.1 21 5.96
September| 16.8 | 30.7 53 328 8.8 22.9 6.49
October 175 |30.8 54 242 7.9 21.6 5.81
November | 16.5 |28.5 66 156 7.1 19.8 4.43
December | 15,5 |29 67 156 7.8 20.4 4.45
Average 16.7 30.1 58 248 8.3 21.4 5.48

2.4  VegetatiorCover

All ground below 1500m asl supports a poor thorn scrub , mainly species of acacia
with succulents and larger trees only along water courses. Above 1500mthand wi
increasing rainfall, patches of indigenous forest still remain. These are interspersed with
rolling grassy plains, which have resulted from forest clearing though some may have
been original. In forested areas, soil cover is thick, however in the breas, soil is

thin or absent due to poor vegetation cover due to aridity and overgrazing. Soil erosion

on the lower areas has been accelerated by this state of affairs.

The project area lies about 1300m asl and is largely coverediggnous thoriscrub
and a host of other flora. Dessert palms are common along the river courses and where

water tables are relatively shallowhe followingvegetation speciesere identified;

9 Ficus Sycamoras
1 Balanites Aegyptica

1 Acacia tortlitis
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Acacia Senegal
Acacia mellifacus
Cammphora Africana
SALVADWA persica

= =4 4 =4

2.5 Topography

Most of the area of Isiolo County is flat low lying featureless péspeciallyin the

| ower Ewaso Ngo6éiro Basin resulting from we
rise gradually from an altitudef about 200m above sea level at Lorian Swamp
(Habaswein) in the northern part of the District to about 300m above sea level at Merti

Pl at eau. To the north of the Ewaso Ngoiro

escarpments above the surrounding @ain

The Western part of the District is an extensive poorly developed plain land, associated
particularly with the basin of the Ewaso N
the end tertiary erosion. This plain lying at about 1,000m has leveled ertérasits

of quite diverse metamorphic rocks. The Pleistocene basalt flows originating from the
northern slopes of Mount Kenya and the Nyambene Hills have covered large areas of

this surface, surrounding isolated inselbergs such as Shaba Dogo.

The dam ara lies in the sloppy region of the County. The land is relatively sloppy with
slopes at about 6.67%. This is indicative of the rapid stage of Lewa river starting at
1314 masl at check dam to 1295 masl at dam axis and therefore a protection check dam
shoud be constructed upstream of the dakigure 4 below depicts the general land

topography
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Figure 2: Google map for Topography of Kilimani Dam Site and Environs

3350000 00,000 0.0

2.6 Geology of the Investigated Area

The damaxis islocated along a narrow section of the Lewa River valley. The cross
section along the designed dam axis shows an assymetriahgdd profile.

Geology around and on the proposed intake weir is dominated by:

() Pleistocem Lower Nyambene basalts which occupy east of Lewa River

(i) Basement System of rocks comprising quéetdspar gneisses and schists
covered with red sandy soils to the west of Lewa River.

(i)  Geology of the right bank

The right bank of the study area is caoised of the Lower Nyambene basalt overlying a
rock suite of the Basement System of rocks at depth. At outcrop level, on the proposed
dam axis on the right bank, an almost vertical cliff of basalt rock was observed as shown
on Figure 7.




Figure 3:- Basalt cliff on the right bank of Lewa river around the dam axis. The rock exhibits
moderate jointing.

(iv)  Geology of the left bank

Rock exposures on the left bank are similar to those on the right bank in composition
except for athick bouldery accumulation probably overlying jointed basalts at depth. The
formation comprises of rock breccia of various sizes admixed with soils. This brecciation
may be related to mass movement due to wettiigure 10 shows rock exposures on

the left bank over the dam axis. The boundary with Basement rocks is further to the west.
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Figure 4 Blocky basalt formation on the right bank. The rock fragments are admixed with sandy
soils.

(v) Geology of the channel

The Lewa channel is filled with a thick layer of alluvium and colluviums. These are
presumed to overlie basalts at depth. The deposit is presumed to comprise of crudely
stratified mixture of sands, silts, clays , cobbles and bouldery float blocksaifita
composition.

2.7  Analysis of structural elements of the study area
0] Faults

There is evidence on the ground that Lewa channel is structurally controlled by faults
that define the direction of the river channel. Two vertical cliffs characteristic of
faulting event were observed on either bank around the dam site. Figure 16 shows the

faultlines as mapped from Google maps.
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GEOLOGICAL STRUCTURES: FAULTLINES

gdam_axis }’

Google Eartht 1y~

e e G201 ClHEZY THUE T

Figure 5- Geological structure around the proposed dam
It is deduced that both banks defime upthrow sides with a central sunken graben

block like a miniature rift valley along which Lewa has curved its channel.
Consequently the sunken block has been covered by both alluvial and colluvial
sediments. Basalt blocks transported from upstrdatiblocks are embedded in the

alluvium.
(i) Joints

Rocks exposed over the dam axis and reservoir area have significant jointing which
does not have any specific orientations. The joints are deduced to be shrinkage joints

upon cooling of lava.
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Figure 6:- Jointed basalt rock on the left bankwhite arrows show he joint
NB: These joints may allow seepage losses from the dam and hence require to

be sealed if identified.

2.8  Hydrogeology
Two aquifer systems are recognized fa &inea, viz. regional aquifer sysiems allowing

continuous groundwater flow over large areas, and localized aquifer systems with

isolated groundwater pockets the surroundings.
® Regional aquifer systems

These are composed of Tertiary marine sedimentaryvatwnic rocks. The first
aquifer system comprises pervious sedimentary rockssands , gravels, pebbles,
sandstones and basalts. These rocks cover the Basement rocks in a large part of eastern

Isiolo. They are sporadically overlain by volcanic rocks.

The second category of aquifer system consists of fissured and weathered volcanic
rocks with interbedded sediments (paleosols, lucustrine deposits, and pyroclastics)

between lava flows. These roakgerlie inthe central western part of Isiolo County.
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