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EXECUTIVE SUMMARY 

 

This is the report of an Environmental Social Impact Assessment study for the Proposed Kilimani Galana 

Buttress Dam in Burat Ward, Isiolo central sub-county, Isiolo County financed by Drought Resilience and 

Sustainable Livelihoods in the Horn of Africa Program (DRSLP).  

 

Background on DRSLP 

Drought Resilience and Sustainable Livelihoods in the Horn of Africa (DRSLP) - Kenya Project, is a project 

under the Ministry of Agriculture, Livestock and Fisheries (MALF). The project covers six arid and semi-

arid counties namely Baringo, Isiolo, 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 necessity to adapt and build resilience to the damage occasioned 

by droughts experienced by the population of the poor and vulnerable communities in the arid and semi-arid 

lands (ASALs) who needed support to bounce back and resume normal economic and social activities. The 

livestock sub-sector sustained a key share of the damage followed by the agriculture sub-sector. In rural 

areas, individual family water systems sustained partial damage due to the lowering of the groundwater table 

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 accelerated 

sustainable economic growth in the Horn of Africa (HOA) through enhanced rural incomes. The projectôs 

goal is to enhance drought resilience and improve livelihoods of the communities in the arid and semi-arid 

lands of Kenya. The key objectives of the project were to: - 

1: Increase the number of people and livestock accessing water for domestic and Irrigation. 

2: Improve quality and availability of pasture  
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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 community members with improved capacity to adapt to drought effects  

Kilimani Galana Irrigation Scheme 

It is on this background that the DRSLP identified Kilimani Galana Irrigation scheme as one of the projects 

for rehabilitation and expansion of irrigation infrastructure which is ongoing. During the irrigation scheme 

ESIA public participation and stakeholderôs workshop, it came out clearly that for the project to sustainable 

in achieving its objectives, it was necessary for the proposed irrigation scheme to have an additional buttress 

dam for water harvesting and storage to prevent potential water use conflicts. The proposal to design and 

construct a water dam was adopted by DRSLP. 

The proposed Butress Dam is expected to provide irrigation water to Kilimani Galana irrigation scheme 

which is under construction. Water will conveyed under gravity through a 13 km pipeline from the proposed 

site. The purpose of the project is to support the Kilimani irrigation scheme and thus enhance living standards 

of the people of Kilimani and Burat Ward in general, by providing supplemental water for agricultural 

purposes, create employment and reduce poverty within the framework of Kenya's Poverty Reduction 

Strategy Paper (PRSP). Thus the project's development objective will be to enhance food security and 

promote sustainable livelihoods. 

The proposed project site is in Kilimani Location and is on a relatively gentle terrain at the foot of Samburu 

Ranges. The location of the site is suitable for a runoff harvesting structures with the slopes of the Hills 

acting as a catchment for the Buttress Dam. 

 

Project cost  

The proposed buttress dam will be implemented on contract basis at an estimated of Kshs 159 million  
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Objectives of the ESIA study 

The objectives of the ESIA study were to:  

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

¶ 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 environmental performance which shall include the 

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

 

Methodology 

The methodology of this study included: mobilization and planning; desk review of documents; field data 

collection; project data synthesis; public consultation and participation for a. A number of stakeholders from 

both the government offices and the community were consulted for their inputs to the study through 

community consultative meetings, focus group discussions, key informant interviews and completion of 

qualitative questionnaire. The applied field methodologies for data collection included: qualitative 

questionnaires, focus group discussions, 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 project include the EMCA 1999 

(Revised 2015), Water Act 2012 and the Crops Act, 2013. 

Environmental and social impacts  

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

social impacts of the project. The key potential positive impacts were: 

¶ Employment creation  

¶ Food security and income benefits 

¶ Drought mitigation and enhanced environmental sustainability 

¶ Creation of employment opportunities and increased income through horticultural farming. Besides, 

¶ Improved access to water for livestock, domestic consumption and irrigation. 
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¶ Reduction 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  

¶ Water resource  conflicts 

¶ Safety and health issues  

¶ Aesthetics  and dam safety issues down stream  

 

Conclusions and recommendation 

It is of view of experts that by implementing the proposed Kilimani Butress dam, the reservations raised by the 

stakeholders issues against the construction Kilimani ïGalana irrigation scheme will have adequately been 

addressed. Mitigation measures for any possible negative impacts have been suggested and if implemented 

according to the ESMP, the project would strengthen sustainability of irrigation activities for the beneficiaries. 

The project was accepted as a priority by all stakeholders consulted who also fully supported immediate 

implementation as along as the river abstractions would not be interfered with.  

The recommendations made with respect to the proposed Irrigation Project include:  

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

the proposed mitigation measures have been complied with; 

(2) Construction works in the proposed 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 line 

with the requirements of the Water Act, 2002 and the Environmental Management and Coordination Act of 

1999 and any other applicable laws. This action plan should involve key stakeholders, WRUA, IWUA, lead 

organizations including the Water Resources Management Authority and National Environment 

Management Authority; 
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 (4) Contractor and the staff from MALF 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 operation 

phases. 

(5)The dam should be regularly inspected 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 Kilimani-Game irrigation project is located about 8km from Isiolo town 

and is found in Isiolo central Division, of Isiolo County. The project is located in arid 

area with low, unreliable and poorly distributed rainfall. Reliable crop yield is not 

guaranteed under rain fed agriculture and this has resulted in food insecurity, low 

employment, low living standards and poor household incomes. Thus, the overall 

purpose of the project is to promote irrigation farming. 

The KilimaniïGame Galana irrigation scheme was started in 1985 by a group of about   

300 farmers with the support of Ministry of Agriculture which had helped in laying 

about 3km of water pipeline. In 1997 El-nino rains destroyed the irrigation 

infrastructure completely stalling the project. The project was thereafter rehabilitated 

in 1999 with support from ILO (International Livestock Organization) with the building 

of intake and pipeline repair and farming resumed. Again in 2002 the project stalled 

after community conflict erupted and 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 inclusion of a Buttress Dam for water storage and provision 

in the design of the project before commencement of irrigation project construction. 

The dam would ensure storage and release of water for use without disturbing the 

normal river flow. DRSLP adopted the recommendations and included a 103, 000 m3   

dam in the design project. 

The current membership is at 461 farmers who are divided into five blocks and 

registered under Kilimani Game water users association. The beneficiary farms are 

individually operated in what is considered as community land with an approximated 

area of 250 acres (100Ha) with the proposed intake at Nthirini community. Downstream 

are three other irrigation schemes and individual farms which utilize water from the 

Lewa River. The neighbors are Akore Akadeli, Bunesi Dima, Kakili irrigation schemes, 

Kenya Defense forces SOI barracks and Lewa conservancy. 
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1.2 Background Information and Project Justification  

 

The proposed Buttress Dam is going to be constructed in Kilimani Galana village, 

Kilimani location, Burat ward of Isiolo County along river Lewa. Three irrigation 

schemes have intakes at different points along the river leading to reduced river 

volumes during the dry seasons which limits   irrigated agricultural activities .Water 

shortages during those seasons have often resulted community to water resource 

conflicts and  an additional irrigation scheme without provision for water storage 

facility will be disastrous. The area has good valleys for dam construction, receives 

good amount of rainfall hence the proposed 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 normal flow of the river in addition it likely 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 Schedule II of EMCA 

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 

environment and society negatively and also prescribe appropriate mitigation strategies 

in order to alleviate or at the least to minimize the level of  disturbance. The ESIA 

especially through the prescribed Environmental Social Management Plan (ESMP) 

usually recommends the activities which require regular monitoring through audits.  

 A team of Lead of experts within MALFwas tasked to carry out the ESIA study of the 

proposed Kilimani Butress dam. The ESIA study report would inform the National 

Environment Management Authority (NEMA) in their decision making on matters 

related with the issuance of an NEMA ESIA license to the project as stipulated by 

EMCA Cap 387.   
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1.3.1 Specific objectives of the ESIA 

1) Identify the anticipated environmental and social impacts of the project and the 

scale of the impacts; 

2) Identify and analyze alternatives to the proposed project; 

3) Propose mitigation measures to be taken during and after the implementation of 

the project; and 

4) Develop a comprehensive environmental and social management plan with 

mechanisms for monitoring and evaluating the compliance and environmental 

performance which shall include the cost of mitigation measures and the time 

frame of implementing the measures.  

1.3.2   Kilimani Buttress Dam TOR 

1) To detail the project activities including bio-pyhsical and social background, 

inputs, outputs, benefits and involved parties. 

2) 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 

projectôs implementation. 

3) Based on a suitable scale, identify significant negative environmental and social 

impacts and propose feasible mitigation measures. 

4) To devise an environmental and social management and monitoring plans 

articulating the negative identified impacts with possible dates for carrying out 

future environmental and social audits. 

5) 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 

 

1.3.3 Purpose of ESIA report  

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

Project-related activities during the construction and operation of the proposed dam by 

Ministry of agriculture    along river Lewa in Isiolo County. As a requirement under the 

Environmental Management and Coordination Act (EMCA, Cap 387), the proposed 
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project requires an ESIA report because it belongs to the activities listed in Schedule II. 

The ESIA process ensures mitigation measures are integrated in the project design to 

ensure project sustainability.  This ESIA report is part of the ESIA implementation 

framework in Kenya and is expected to assist NEMA in decision making concerning 

the project.  

Project Proposal/Initiation

Schedule 2 Project

Initial Environmental

Examination i.e application of

indicative criteria, thresholds

Schedule 1 Project Other Proposal

EIA Required EIA not Required

Proponent May Request Scoping

Opinion i.e to identify important

issues & prepare terms of

reference

Proponent Describes Site & Proposal, Forecasts

Effects, Determines Significance, Mitigates

Impacts, Prepares an Environmental Statement

Public Review

Proponent Submits Further

Information

Planning Authority (NEMA)

Evaluates the Environmental

Statement and Comments

Received

Implementation &

Monitoring

Planning Authority Makes

Decission

ApprovedNot Approved

Redesign

Resubmit
DECISION-MAKING

REVIEW

EIA REPORT PREPARATION

SCOPING

SCREENING

EIA PLANNING GUIDE

 

Figure 1: Proposed methodology for the ESIA study. 

1.4  ESIA Methodology  

In carrying out the impact assessment, the following strategies were adopted by the 

study team. 
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1.4.1 Identifying study area 

The study team with other relevant implementing partners visited the proposed dam 

area had a transect walk. The team had site discussions on the main dam components, 

made site observations and identified  several trees of cultural importance which will 

be destroyed 

1.4.2 Data gathering   

Data about the project was gathered through desk top and field studies. The engineering 

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 environmental laws and standard guidelines in governing the 

implementation of the project was done through desktop studies. In addition, more 

project documents were studied and relevant information studied. 

1.4.4 Field study  

Several studies were carried out by qualified experts and reports discussed 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 studies include; 

I. Geological & geophysical investigations   report 

II.  Hydrological assessment report 

III.   Water quality analysis 

 

1.4.5 Stakeholder engagement  

Public Participation and Stakeholder Engagement are integral parts of the ESIA 

process. Stakeholder engagement can be described as the systematic effort to 

understand and involve stakeholders and their concerns in the environmental and social 
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assessment and in the decision-making processes. The stakeholder and public 

engagement plan (SEP) was based on the following: 

 
(a) Resource usersô scope  

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 environmental and social impact, namely a) 

physical environment, b) biological environment, c) social-cultural environment, d) 

economic 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 mapping identified the following stakeholder profiles for the project 

components who were formally invited for the public meeting: 

¶ Kakili irrigation water users 

¶ Buness Bima  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  

¶ National Environment Management Authority   
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¶ Water Resource Users Association  

¶ Kenya Defence Forces (SOI) 

¶ ENNDA Isiolo 

¶ Kamp Sheik 

¶ Drought Management Authority 

 

- questionnaires 
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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 Sub-location, Burat Location, Isiolo Central 

Sub-County, Isiolo County. The axis of the proposed dam is across a perennial stream 

called Lewa, a tributary of Ewaso Nyiro  River (Figure 1). 

. 

The Dam Site can be located on SK No. 108/1-Isiolo scale 1:50,000 at:- 

Region   37N 

Longitude  0336228E UTM 

Latitude  00331348N UTM 

Altitude  1295M 

 

 

Figure 1: Location of Kilimani  Dam  
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2.2  Climate  

The agro-climatic zonation of the area falls into three agro-climatic zones (Herlocker 

et al. 1993; Sombroek et al. 1982), semi-arid (occupying 5% of the area), arid (30%) 

and very arid (65%). The climate in the towns of Isiolo and Kinna is semi-arid and the 

median annual rainfall is in the range of 400-600 mm (Figure 2). The arid region 

stretches from Ol Donyiro region to Archers Post and Garbatulla areas, where the 

annual rainfall ranges from 300-350 mm.  

 

The very arid zones cover Merti and Sericho divisions, where the annual rainfall is 

between 150-250 mm (Figure 3). Isiolo suffers high rainfall intensities with poor 

temporal and spatial distribution, resulting in flash floods. Under these conditions, rain-

fed agriculture is unsustainable (Jaetzold and Schmidt, 1983).  

 

 

Figure 2: Rainfall Distribution in Isiolo County 
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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 altitude (Table 1). The mean annual temperature in 

the county is 290C. The county records more than nine hours of sunshine per day and 

hence has a huge potential for harvesting and utilization of solar energy. Strong winds 

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

 

Table 1 : Temperature variations 

Month  

Min 

Temp 

°C 

Max 

Temp 

°C 

Humid

ity %  

Wind 

km/day 

Sun 

(Hours) 

Rad 

(MJ/m²/da

y) 

Eto 

(mm/day) 

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 17.5 31.6 54 216 8.3 22.5 5.85 

April  17.7 30 64 216 7.9 21.3 5.16 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Rain (mm) 33 33 87 127 34 3 7 5 5 65 139 75
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May 17.7 29.8 62 285 8.6 21.2 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 17.5 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 Vegetation Cover 

All ground below 1500m asl supports a  poor thorn scrub , mainly species of acacia  

with succulents and larger trees only along   water courses. Above 1500m and with 

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 lower areas, 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 covered by indigenous thorn scrub 

and a host of other flora.  Dessert palms are common along the river courses and where 

water tables are relatively shallow. The following vegetation species were identified; 

¶ Ficus Sycamoras 

¶ Balanites Aegyptica 

¶ Acacia tortlitis 



 

 

12 

 

 

¶ Acacia Senegal 

¶ Acacia mellifacus 

¶ Cammphora Africana 

¶ SALVADWA persica 

 

2.5 Topography 

Most of the area of Isiolo County is flat low lying featureless plain especially in the 

lower Ewaso Ngôiro Basin resulting from weathering and sedimentation.  The plains 

rise gradually from an altitude of about 200m above sea level at Lorian Swamp 

(Habaswein) in the northern part of the District to about 300m above sea level at Merti 

Plateau. To the north of the Ewaso Ngôiro River, plateau lavas form low but clear 

escarpments above the surrounding plains. 

The Western part of the District is an extensive poorly developed plain land, associated 

particularly with the basin of the Ewaso Ngôiro River which roughly corresponds with 

the end tertiary erosion.  This plain lying at about 1,000m has leveled extensive tracts 

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 area 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 

should be constructed upstream of the dam.  Figure 4 below depicts the general land 

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

 

 

2.6 Geology of the Investigated Area 

 
The dam axis is located along a narrow section of the   Lewa  River valley. The cross 

section along the designed dam axis shows an assymetrical  U-shaped profile. 

 

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

 
(i)  Pleistocene Lower Nyambene  basalts which occupy  east of Lewa River  

(ii)  Basement System of rocks comprising quartz-feldspar gneisses and schists 

covered with red sandy soils to the west of Lewa River. 

(iii)  Geology of the right bank 

 

The right bank of the study area is comprised 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. 
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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 a  thick 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 wetting.   Figure 10 shows rock exposures on 

the left bank over the dam axis. The boundary with Basement rocks is further to the west. 

 

 

 

 

 

 



 

 

15 

 

 

 
 

 
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 in-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  blocks of basaltic 

composition. 

2.7 Analysis of structural elements of the study area 

(i) 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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Figure 5- Geological structure around the proposed dam 

It is deduced that both banks define the up-throw 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 upstream  fall-blocks are embedded in the 

alluvium.   

(ii)  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. 

 

River channel 

controlled by a N-S 

trending fault here 

F 

F 

F 
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Figure 6:- Jointed basalt rock  on the left bank. White 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 for the area, viz. regional  aquifer systems allowing 

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

isolated groundwater pockets the surroundings. 

(i) Regional  aquifer systems 

These are composed of Tertiary marine sedimentary and volcanic rocks. The first 

aquifer system comprises pervious sedimentary rocks  i.e sands , 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 rocks overlie in the central western part of Isiolo County. 

B 






























































































































































































































































































































































