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NON-TECHNICAL EXECUTIVE SUMMARY 
Background 

Kenya‘s economy is largely rural-based and heavily dependent on its natural resource base. Water 
resources usually play a key role in the economy for all sectors including urban and rural 

consumption, energy generation, agricultural and livestock development, industry and tourism. Kenya 
is classified by the U.N. as a chronically water-scarce country. The country‘s natural endowment of 
freshwater is highly limited, with an annual renewable freshwater supply of about 647 cubic meters 

per capita, significantly below the 1,000m3 capita set as the marker for water scarcity. Despite this, 
the UN Sustainable Development Goal Six (SDG-6) aims at ensuring access to safe and affordable 
water for all by year 2030. This is in line with Article 43 of the National Constitution of Kenya which 

provides for the access to clean and safe water for all. Similarly, one of the flagship activities for 
Kenya Vision 2030 is aimed at achieving universal access in water and sanitation services by 2030. All 
these targets call for equitable sharing of scarce water resources among the 47 counties in the 

country.  
 
Water Supply in Bomet County 

Bomet County, like other counties in Kenya is aiming at improving their water and sanitation sector in 
line with Kenya Vision 2030 and the UN-SDG-6. The existing water supply schemes which are 
managed by Bomet Water Company are Itare, Sotik, Bomet, Longisa, Sigor, Olbutyo, Kamureito, 

Yaganek and Ndanai water supply. The main water sources within the County include Nyongores, 
Kipsonoi, Itare, Kiptiget, Chemosit Amalo, Mara and Sisei. The mission of the county as outlined in 

the Bomet County Integrated Development Plan (Bomet CIDP 2013-2017) is to develop, conserve, 
utilize, protect and sustainably manage water and development of irrigation infrastructure for 
improved livelihoods for the people of Bomet County. Most of the existing water supplies in Bomet 

County are pumping-based schemes. The operations and maintenance costs are very high to an 
extent that the schemes are not self-sustainable. The County Government has to supplement the 
revenue from the schemes to make water affordable to people. 

 
Previous hydrogeological studies have revealed that the Northern part of the County does not have 
good ground water potential. Borehole yield for the Northern and Central parts of the County have 

very low and unreliable yields. At the same time, the ground water resources in the Southern part has 
high levels of fluoride. Consequently, most of the domestic water sources in Bomet County are 
springs and shallow well in the Northern part where as the Southern part are mostly served by small 

pans. One of the problems in the County is that most of the water harvested from roof catchments is 
largely polluted with dust and smoke especially in areas adjacent to the roads. Consequently, water 
fetching takes a significant portion of women‘s and girls‘ time in Bomet County because traditionally it 

is their responsibility to avail water for the family.  
 

The problem is compounded by the hilly terrain that makes it hard to fetch water from valley bottoms 
where most of water points are located at the Northern part of the County and long distance to water 
points the Southern part of the County. A few households have adopted water harvesting techniques 

which serves them during the rainy season. Majority of the residents carry water on their head, and 
few use of donkeys, bicycles. These means do not assure the quality of water received and used. This 
demonstrates the need for the proposed project in order to free women to do other challenging and 

rewarding activities that will improve their livelihoods. The fact that some people draw water from the 
unprotected springs and open streams is also worrying given that such water is shared with animals 
and also is highly polluted due to intensive agriculture with increasing population. 

 
Bomet County is blessed with many rivers that flow from high elevations to low elevations of the 
County. There is need to explore means of tapping the water at the high elevations and develop 

water systems that are gravity flow. Therefore, Bosto Water supply Project seeks to provide gravity 
flow water scheme that will increase water coverage as well as integrate existing water schemes so 
as to eliminate pumping components of the schemes to ensure reduced operation and maintenance 

costs and hence affordable and efficient supply of water. 
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The Proposed Project 
The proposed Bosto Dam Project is located along the Kipsonoi River within the South West Mau 

Forest Reserve in Bomet County. The project will target to supply water to part of Bomet County, and 
will serve a population of 603,182 in an estimated area of 1052km² including key urban centres such 
as Bomet, Sotik, Silibwet and Kapkatet. The supply will also cover the rural areas in Konoin, Bomet 

Central, Sotik and Chepalungu constituencies. The project is to be designed for a 20 years supply 
period (as recommended by Manual for Water Supply Systems in Kenya, 2005) with the intial year as 
2020 in order to allows for four-year implementation period. The design horizon will be the year 2040 

The estimated total water demand for the proposed supply area is 80,238 m3 /day while the design 
water demand is estimated as 80,238m3. 

 

Description of the Proposed Project 
The proposed dam will be zoned earth fill/rockfill dam of 45m high and 345m long with the crest level 

at elevation 2340masl. Indicative dam impoundment is 29.5MCM out of which 8,424,900m3 will be 
utilized for domestic and livestock use. The total flood area will be about 252ha while the catchment 
area will be 124km2. The dam will be capable of supplying water to water Treatment Plant (WT) at 

Bosto Hill (2260m) through gravity. The WTP will treat 80,238m3 per day and is proposed to be 
located at Bosto Hill. The WTP will include intake works, sedimentation tank, sludge drying bed, 
chemical mixing and dosing building, pump house and blower room, gas chlorination building, 

chemical storage building, laboratory, treated water tank, domestic water tank, backwash water 
lagoon, administration block, workshop, generator house, staff houses, retailing house, gate house 
and gate house among others. water Tanks water will also be located at WTP site that will command 

gravity water supply to the supply area of 1050Km2. The Water Treatment Facilities are expected to 
treat 56,620m3/day for future stage with a provision space for expansion to 80,300m3 per day by 
2030. The water distribution will consist of pipelines and upto 30 storage tanks of various sizes 

ranging from 50M3 to 5000M3. The distribution network will involve upto 350km long transmission 
lines ranging from 550mm to 150mm pipelines to be installed mostly along the existing road reserves. 
The only other installations will be access roads to the dam site and also along the water pipeline 

from the dam to the WTP at Bosto Hill. 
 

Estimated Project Investment 
The estimated cost for the construction of Bosto dam and the proposed water supply system is 
approximately 19,542,600,000/=Kenya shillings. A more accurate cost estimate will however be 

produced during the preliminary design stage. 
  
Implementation Duration 

Construction of the proposed dam and water supply system is estimated to take 3 years.  
 
Project justification 

The proposed Bosto water supply Project is conceived to serve Bomet County and parts of Kericho 
County (Kapkatet) as the project coverage area. The project area has current piped water coverage 
of less than 10% with 90% of the existing water schemes being pumping schemes which are not 

sustainable due to the high operational costs. The revenue earned from the pumping water schemes 
does not compare with the operations and maintenance costs and therefore the County Government 
has been meeting a good part of the operations and maintenance costs in order to make water 

affordable to common people. 
 

Analysis of alternative options 
Three sites potential dam sites were identified as having the potential of achieving desired objectives 
of the NWCPC project. The first site (Arorwet) is located 18km from the edge of Mau forest as 

measured along the longitudinal profile of Kipsonoi River immediately upstream of Arorwet water fall. 
The pre-feasibility study showed that a dam of 45m high with embankment crest length of 345m can 
be constructed to impound 29.4MCM. The second site (Kimoroti) is located 12km from the edge of 

Mau forest as measured along the longitudinal profile of River Kipsonoi from the Bosto Hill. A dam of 
45m high with embankment crest length of 450m can be constructed to impound 20MCM. The third 
site (Tum) is located at about 3 km from the edge of Mau Forest near Bosto Hill along the longitudinal 

profile of Kipsonoi River. At dam site 45m high dam with embankment crest length of 325m can be 
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constructed to impound a total of 21.7MM3. 
 

The key objective of the analysis of alternative options was to ensure minimal damage to the 
environment and natural resource base. The other considerations were the major components of 
consideration were convenient locations for dam construction, raw water mains, treatment works 

transmission lines and water storage. After identification of the three proposed sites for Bosto Dam 
Project, Dam site 3 (Tum) was dropped due to its low elevation hence it could not command supply 
water by gravity to most parts of the county. Dam Site 1 and 2 were selected for further detailed 

feasibility to prioritize the dam sites and select the most favorable dam site. The comparison was 
done based on 17 factors (vegetation to be inundated, wildlife disturbance, storage efficiency, 

conveyance gravity/pumping, outlet elevation, reservoir capacity, dam height, embankment volume, 
flooded area, crest length, catchment area, fetch, valley features, number of person to be displaced, 
accessibility) which indicated that dam site 1 as the most appropriate both in terms of design 

suitability and minimal environmental risks. The ESIA work was therefore undertaken based on the 
environmental conditions in Site 1.  
 

ESIA Terms of Reference (ToR) 
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 negatively and also prescribe appropriate 
mitigation strategies in order to alleviate or at the least to minimize the level of environmental 

disturbance. The ESIA especially through the prescribed Environmental Management Plan (EMP) 
usually recommends the activities which require regular monitoring through environmental audits. 
 

Safe Environment, a NEMA- registered firm of experts was appointed as a consultant to conduct the 
Environmental and Social Impact Assessment (ESIA) of the proposed NWCPC Bosto Dam Project in 
Bomet County. The ESIA study report which is expected to inform the National Environment 

Management Authority (NEMA) in their decision making on matters related with the issuance of an 
NEMA EIA license to the Proponent and Contractor as stipulated by EMCA Cap 387. 

 
ESIA Process Approach and Methodology  
A comprehensive ESIA was undertaken because of the magnitude and complexity of the issues 

associated with the NWCPC Bosto Dam Project. The general steps followed during the assessment 
included:- 

 Environment screening, during which the proposed project was identified as among those 

requiring to be subjected to the ESIA process as stipulated under Schedule 2 of Kenya 
Gazette Supplement No.74 (Acts No. 5) EMCA amendment, 2015, 

 Environmental scoping that provided the key environmental issues to be considered, 
 Desktop studies and documentary review of relevant reports, legal, institutional and policy 

frameworks, 
 Physical inspection and assessment of the proposed dam site,  

 Analysis of project alternative options, 
 In-house consultative meetings with the proponent, 

 Comprehensive baseline field environmental assessment, 

 Intensive stakeholder engagement and consultations, 
 Comprehensive project impact analysis, 

 Impact mitigation planning, 
 Environmental management planning and preparation of an ESMP, 

 EIA report writing. 

 
Purpose of the ESIA Report  
The National Water Conservation and Pipeline Corporation (NWCPC) is proposing to construct a water 

supply dam along the Kipsonoi River in Bosto within Bomet County. As a requirement under the 
Environmental Management and Coordination Act (EMCA, Cap 387), the proposed project requires an 
EIA report because it belongs to the activities listed in Schedule II that require an ESIA. The key 

purpose of the ESIA report is to ensure that the key environmental and social issues associated with 
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the project are identified early enough so that the necessary mitigation measures are noted and 
integrated in the final project design. This ESIA report is part of the ESIA implementation framework 

in Kenya and is expected to assist NEMA in decision making concerning the project. 
 

1. Key Environmental Issues and Potential Impacts 

 
a) Positive impacts 

 Employment opportunities 

 Increased local incomes 

 Economic growth 
 Improved water supply 

 Reduction in water fetching time 
 Reduction in waterborne diseases 

 Biodiversity support 

 Habitat support for migrant birds 
 Waterbird breeding 

 Fishery support 
 Improved downstream water quality 

 
b) Key potential negative impacts and recommended mitigation strategies 

The key potential negative impacts and proposed mitigation measures for the proposed project are 
summarized below:- 
 

Potential impact  Mitigation measures 

1. Improper code of practice 
within the forest reserve 

during construction and 
operation 

KFS and proponent to undertake a comprehensive education and 
awareness training to the dam construction and operation 

managers 

2. Illegal logging and wildlife 
poaching 

KFS personnel to monitor the construction and operation 
activities 

3. Introduction of dangerous 

invasive species  

The contractor and KFS should develop an invader species 

prevention and management strategy 

4. Influx of workers from 

other areas 

Employment should give priority to the local people in accordance 

with the Employment Act, 2007 

5. Potential increase in 
HIV/AIDs infections 

Contractor should undertake HIV/AIDS education and awareness 
in partnership with the Local Administration and Religious 
Institutions 

6. Risk of dam failure and 

underground leakage 

Proponent and Contractor should ensure proper design and 

construction of a solid dam to alleviate the risk of hydraulic, 
seepage, structural and operational failure 

7. Downstream flow 
fluctuations 

Proponent and Contractor should ensure compliance with the 
requirements of the Environmental Reserve as specified in the 
WRM Rules (2007) 

8. Catchment erosion and 

reservoir siltation and  
long-term nutrient build-up 
and reservoir 

eutrophication 

The Proponent in collaboration with other partners should 

undertake education and awareness on proper landuse practices 
in the Bosto catchment area through CFA and WRUAs 

9. Potential risk of biotoxins The proponent should ensure that the Bosto WTP will undertake 
regular monitoring including biotoxin contamination and 
treatment 

10. Risk of negative water 
quality impacts by wildlife 

use 

Installtion of a wildlife proof perimeter fence around the reservoir 
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2. Proposed Environmental Management Plan (EMP) 
An elaborate EMP is provided in this report for purposes of the project, and covers the entire project life 

cycle including the planning stage, construction, operation and decommissioning. It also includes a 
comprehensive environmental monitoring plan. 
 

 
Conclusion and Recommendation 
The findings of the ESIA based on the disclosed project details and the baseline site assessment 

indicated that the project is desirable and will support the realization of national and county 
development goals as outlined in a number of national strategies such as Vision 2030, the Bomet 

County Integrated Development Plan (CIDP 2013-2017). The proposed National Water Conservation 
and Pipeline Corporation (NWCPC) Bosto Dam Project in Bomet County is in line with the spirit of 
Article 43 of the National Constitution of Kenya on access to clean and safe water for all. The project 

is also in line with the National Water Policy (2012) obligation for increased per capita water 
availability above the international benchmark of 1000 m³ by 2030. The proposed project will also 
contribute towards the realization of the goal of Kenya Vision 2030 Goal of achieving universal access 

in water and sanitation services by 2030 and will support the national l flagship activities on water 
harvesting and storage.  The project will support the national strategic action for the National Climate 
Change Response Strategy (NCCRS, 2009) on improving municipal water supply. The project will not 

violate the goal of National Spatial Plan 2015-2045 towards the conservation of water towers and 
resources in Spatial Zone 3 (Highlands in the Rift Valley) and other environmentally sensitive areas 
(ESAs). At international level, the NWCPC Bosto Dam Project in Bomet County will significantly 

contribute towards the realization of the UN-SDG-6 on ensuring universal access to safe and 
affordable drinking water for all by 2030.  
  

The EIA process has established that the Bosto Dam Project in Bomet County is well aligned with the 
vision of Bomet County Integrated Development Plan, 2013-2017 to be a leading sector in sustainable 
water management for growth and prosperity of the County. It will support the Bomet CIDP (2013-

2017) mission of sustainable development of water resources for improved livelihoods for the people 
of Bomet County. The specific CIDP strategies for the water and sanitation sector to be supported by 

the project are: - a) embarking on water works such as the construction of dams, in the county, and 
b) expansion of the existing water schemes to increase coverage and ensure adequate water supply.  
 

The project will generate employment opportunities for both skilled and semi-skilled workers resulting 
directly from the construction and maintenance of the Bosto dam along Kipsonoi River, the Water 
Treatment Plant (WTP) complex at Bosto Hill and the water pipelines and storage tanks in the water 

supply area. The project will also generate indirect employment opportunities for people who will be 
supplying construction materials to the site. The operation phase of the NWCPC) Bosto Dam Project 
will significantly enhance the current state of water supply in Bomet country. It will reduce the time 

spent in fetching water by reducing the distance from about 2km to less than 1km. This will boost 
agriculture and dairy farming as well as trade and commerce in the county by a significant margin. 
The project once completed will also improve the level of public health by providing safe and clean 

water which will significantly reducing the problems associated with waterborne diseases.  
 
The construction of the Bosto Dam in the South West Mau Forest Reserve will not have highly 

significant adverse environment impacts because the project will adopt proper mitigation measures 
which have been identified by the ESIA consultant in order to avoid negative impacts on the world 

famous national forest reserve.  
 
This Project is feasible with a perspective of social economic evaluation, financial evaluation and 

environmental assessment, which has stable economic benefit and strong anti-risk capacity. The 
analysis of the project alternative options showed that the project is indispensable. Therefore, the 
project is necessary, and should be implemented as soon as possible. Given the dam construction will 

be undertaken within the South West Mau Forest Reserve, a comprehensive Environmental 
Management Plan (EMP) and Environmental Monitoring Strategy has been developed of which the 
proponent will implement to ensure minimal damage to the environment. We therefore, recommend 

the project for NEMA approval because it:-  a) is well within the spirit of the National Constitution, b) 
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will support in the implementation of the National Water Policy (2012), c) will contribute towards the 
realization of goals for Kenya‘ Vision 2030 goals, and d) will not violate the strategies for the National 

Spatial Plan 2015-2045. 
 
In view of the findings of the ESIA, the proposed project is considered as environmentally sound. 

Further, the project proponent is willing to guarantee that the potential adverse impacts whose 
means of mitigation have been disclosed in this report and most of them have already been 
incorporated in the project design will be effectively implemented. On the basis of these findings, it is 

recommended that the proposed National Water Conservation and Pipeline Corporation (NWCPC) 
Bosto Dam Project in Bomet County be approved based on the willingness by the proponent to 

implement the proposed project in strict adherence to the Environmental and Social Management 
Plan (ESMP) and Environmental Monitoring Plan. Further, NEMA should issue the proponent with an 
EIA license as required by Kenya‘s environmental laws. 
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1. INTRODUCTION 
 
1.1: Background 
Kenya‘s economy is largely rural-based and heavily dependent on its natural resource base. Water 

resources usually play a key role in the economy for all sectors including urban and rural 
consumption, energy generation, agricultural and livestock development, industry and tourism. Kenya 
is classified by the U.N. as a chronically water-scarce country. The country‘s natural endowment of 

freshwater is highly limited, with an annual renewable freshwater supply of about 647 cubic meters 
per capita, significantly below the 1,000 m capita set as the marker for water scarcity (Figure 1.1).  
 

 
Figure 1- 1: Water resources in Kenya 

 

Despite this, the UN Sustainable Development Goal Six (SDG-6) aims at ensuring access to safe and 
affordable water for all by year 2030. This is in line with Article 43 of the National Constitution of 
Kenya which provides for the access to clean and safe water for all. Similarly, one of the flagship 

activities for Kenya Vision 2030 is aimed at achieving universal access in water and sanitation services 
by 2030. All these targets call for equitable sharing of scarce water resources among the 47 counties 
in the country.  

 
The National Policy on Water Resources Management and Development (Sessional Paper No.1 of 
1999) was formulated to provide directions for effective water resource management as key to both 

basic human needs and sustainable economic development. In the recent past, the National Water 
Policy (2012) was formulated to take cognizance of the existing water resources situation in the 
country and provide direction for action in a unified national perspective. One of the key obligations in 

the National Water Policy (2012) is the need to increase per capita water availability above the 
international benchmark of 1000 m³ by 2030. In May 2013 through Executive Order No. 2/2013 the 
Ministry of Environment Water and Natural Resources (MEWNR) was established and mandated to 

undertake protection, conservation and development of environment and natural resources for 
sustainable development. In April 2015 Ministry of Environment Water and Natural Resources 
(MEWNR) was again split to form the current Ministry of Water and Irrigation (MWI), giving 

recognition to the crucial role played by the irrigation sub-sector in national development. The vision 
of the ministry is to ensure water resources availability and accessibility by all while the mission is to 

contribute to national development by promoting and supporting integrated water resource 
management to enhance water availability and accessibility. The National Water Conservation & 
Pipeline Corporation is one of the lead agencies in the Ministry of Water and Irrigation. 
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1.2: National Water Conservation & Pipeline Corporation 
The National Water Conservation and Pipeline Corporation (NWCPC) was initially established under 

the State Corporation‘s Act Chapter 446 of the Laws of Kenya vide Legal Notice No. 270 of 24th June, 
1988 as an autonomous agency reporting to the then Ministry of Water Development. It became 
operational on 1st July, 1989. The NWCPC was created mainly to commercialize and improve the 

performance of the water sector operations. Its mandate was later expanded to include assisting 
Government in the formulation and execution of National Water Policy, and in areas where it was 
appointed as a water undertaker, developing state schemes. The overall goal of NWCPC is to enhance 

social and economic well-being of all Kenyans through improved access; availability and reliability of 
water supply. The long-term objectives are to seek to bridge the gap between the demand and 

supply of water which is in line with our Constitution and Vision 2030. 
 
 

1.3: The proposed NWCPC Bosto Dam Project in Bomet County 
In its effort NWCPC to increase potable water coverage in line with Sustainable Development Goals 
(SDG); NWCPC has proposed Bosto Dam Water Supply project in Bomet County . 

The project is conceived to consist of 40m high dam located at high elevation from where gravity flow 
water system can be developed to the Water Treatment Plant (WTP) and to the supply area in Bomet 
County and Kapkatet area in Kericho County. Other components of the project are reservoir capacity  

of about 26MCM along Kipsonoi River in South Western Mau Forest, 19.2km of raw water main, 
treatment works at Bosto Hill with a capacity of 80,238m3/day, transmission and reticulation 
pipelines, storage and balancing reservoirs, and a mini-hydropower station to be installed at a later 

stage. The project is intended to be an integrated fully gravity system and replace all or nearly all the 
pumping schemes in the County.  
 

The project objectives for the proposed project are:  
a) To increase potable water coverage in Bomet County and Kapkatet area in Kericho County 

through development of a sustainable integrated water project. The project seeks to improve 

water service rationing in rural areas to more than 60% in Bomet County in line with the sector‘s 
Kenya National Development Policy. 

b) To provide potable and affordable water to Bomet County and neighboring areas through 
replacement of unsustainable existing pumping water schemes in the area. The project plans to 
supply water by gravity without pumping as far as possible with the key objective of domestic 

and livestock water supply. A mini -hydropower station will be incorporated at a later stage to 
provide electricity for use within the dam site and at the WTP in Bosto Hill as a long-term 
operational cost cutting strategy. 

 
1.4: ESIA Terms of Reference (ToR) 
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 negatively and also prescribe appropriate 

mitigation strategies in order to alleviate or at the least to minimize the level of environmental 
disturbance. The ESIA especially through the prescribed Environmental Management Plan (EMP) 
usually recommends the activities which require regular monitoring through environmental audits. 

 
Safe Environment, a NEMA- registered firm of experts was appointed as a consultant to conduct the 

Environmental and Social Impact Assessment (ESIA) of the proposed Bosto Dam water Project in 
Bomet County. The ESIA study report is expected to inform the National Environment Management 
Authority (NEMA) in their decision making on matters related with the issuance of an NEMA EIA 

license to the Proponent and Contractor as stipulated by EMCA Cap 387. The ESIA consultant was 
expected to consider the following issues:- 
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1. Introduction  
The consultant was to give a brief description of the project citing the purpose of the project, its 

location, project components, project proponent and project beneficiaries. 
 

2. Project description and physical environment 

The consultant was to provide a concise description of the project and its environmental setting. Such 
a description will enable the project activities to be analyzed against the baseline environmental 
attributes and hence make it easy to determine the nature and magnitude of potential impacts of the 

project on the environment and vice versa. The project description was required to consider the 
issues highlighted below. 

3.  Project description and layout plan 
The consultant was to describe the project in terms of its physical location by suitable map including 
design and other project details including:- 

 The exact location and size of the project, 
 Proof of land ownership of parcels of land comprising the project, and 

 Architectural/Structural design for the overall project development including sitting of all 
facilities such as reservoir, Borrow sites, water treatment plants, storage reservoirs, waste 

water treatment facilities, drainage facilities and administrative buildings. 
 

4.  Physical environment          

The consultant was expected to carry out a survey to collect, collate and present information on the 
baseline characteristics of the existing physical environment within and around the project area. This 
shall involve but not limited to:- 

 Topography 
 Climate 

 Soils 

 Geology 
 Vegetation types within the project area 

 Current land use of project site and adjacent properties 
 An analysis of the soils to determine suitability for intended purpose 

 
5. Biological environment  

The consultant was expected to carry out a survey to collect, collate and present information on the 
baseline characteristics of the existing biological environment within and around the project area. This 
shall involve but not limited to:- 

 Flora and Fauna 
 Rare or endangered species 

 Sensitive habitats 

 
6. Demographic patterns 

The consultant was expected to carry out a survey to collect, collate and present information on the 

baseline characteristics of the existing demographic patterns within and around the project area. This 
shall involve but not be limited to:- 

 Present and projected populations 

 Community structures 
 Land use 

 Current development plans 

 Public health Public and community perceptions and attitudes on the proposed project 
 Historical importance of the area if any 

 
7.  Policy, legal and administrative framework 

The consultant was to identify the operational standards which the project must address to be 
environmentally acceptable; through the description of the pertinent regulations, standards and 
policies at local and National levels governing environmental quality, health and safety and protection 

of sensitive environments. 
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8. Identification of environmental impacts 
The consultant was to identify, analyze and describe all potential impacts that may be brought about 

by proposed development. Such impacts shall be impacts of the project on the baseline 
environmental conditions as described earlier on or impacts of the surrounding environment on the 
project. The consultant will make a prioritization of all immediate and future concerns and 

differentiate between short, medium and long-term impacts paying  special attention to the 
significant impacts (both positive and negative) during project siting, construction, operation and 
decommissioning phases of the project. 

The consultant will provide a matrix summary of the environmental impacts of each phase, impact 
type and if mitigation is required or not. 

 
9. Environmental mitigation/monitoring measures and alternatives to the project 

development 

Where the environmental impacts of the proposed project have been shown to be adverse, the 
consultant shall identify and recommend pragmatic mitigation measures including project alternatives 
for development. The cost effectiveness of such mitigation measures shall be analyzed against viable 

alternatives. Where no such suitable mitigation measures can be identified this shall be clearly 
explained. 
 

10. Time schedule for conducting the ESIA study 
The EIA study was expected to be completed in five weeks and comprise of the following phases:- 

a) Upon commissioning of the consultant the consultant will carry out desk review and prepare 

an inception report and present to the Corporation within one week. The Corporation will 
study and make any necessary comments in the inception report. Such comments shall be 
taken into account by the consultant while undertaking the study. 

b) The consultant will move to site to collect data and information including surveying of land, 
water sampling and holding of initial public consultations on the project. The consultant will 
then analyze the data and prepare a draft ESIA report and present it to NWCPC within two 

weeks after commissioning. 
c) The consultant will in liaison with Corporation hold two-day public consultative forums for all 

the stakeholders where the draft ESIA report will be presented and views and comments 
from stakeholders presented. 

d) The consultant will prepare the final ESIA report taking into account the views gathered from 

the ESIA consultative forums and present the same to NEMA for approval in the required 
number of copies. 

e) The consultant will be responsible for making any amendments to the final report as may be 

demanded by NEMA before approval. The final approved report by NEMA shall be provided to 
NWCPC (Three hard copies) and in computer diskettes/CD-ROM in Microsoft word for text 
and tables and graphs in Microsoft excel.     

  
1.5: Purpose of the ESIA Report  
The National Water Conservation and Pipeline Corporation (NWCPC) is proposing to construct a water 

supply dam along the Kipsonoi River in Bosto within Bomet County. As a requirement under the 
Environmental Management and Coordination Act (EMCA, Cap 387), the proposed project requires an 
EIA report because it belongs to the activities listed in Schedule II. The key purpose of the ESIA 

report is to ensure that the key environmental and social issues associated with the project are 
identified early enough so that the necessary mitigation measures are noted and integrated in the 

final project design. This ESIA report is part of the ESIA implementation framework in Kenya and is 
expected to assist NEMA in decision making concerning the project as shown in Figure 1-2. 
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Figure 1- 2: The ESIA implementation in Kenya 
1.6 ESIA approach and methodology  
This section explains the approach and methods used in undertaking the ESIA. The approach and 

methodology was undertaken in accordance with the Environmental (Impact Assessment and 
Audit) Regulations, 2003 and the EIA guidelines in Kenya. The EIA cycle followed during the study for 
proposed project included the following activities whose flowchart is shown in Figure 3.1: 

 Screening 
 Scoping  

 Baseline data collection 
 Analysis of project alternative options  

 Impact prediction 

 Stakeholder engagement and consultation 
 Delineation of mitigation measures  

 Environment management planning 
 Preparation of project report 
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Figure 3- 1: The EIA activity cycle 

 
1.7: Baseline environmental assessment 

Field visits were carried out in May 2017 for physical observations and on-site analysis of a wide 
range of environmental attributes including physiography, soil, water resources and vegetation, in 

order to gather information on the proposed site. The field visits and physical site inspections of the 
environmental status of site were undertaken to determine the anticipated impacts. The baseline 
environmental assessment was undertaken by the consultant (Safe Environment) together with teams 

of experts from KFS and NWCPC. The approach and methodologies adopted in various thematic areas 
of the Bosto dam ESIA are highlighted below 
 

1.8.1: Vegetation survey 
Vegetation is an important biodiversity type that is frequently used to evaluate the state of the 
environment. Rapid vegetation surveys were conducted in the proposed Bosto dam site within the 

South West Mau Forest Reserve. The vegetation assessment was conducted in selected points along 
the field inspection route shown in Figure 3.2. Emphasis was given to the woody species as the 
most dominant in the Mau Forest.  
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Figure 3- 2: A map showing the field inspection sites for the Bosto dam 

 
The vegetation survey was affected by the following challenges:- 

a) Poor accessibility due to tough terrain and impenetrable forest which necessitated the use of 
a tractor for the consultants to reach the dam site as shown in Plate 3.1. 

b) Insecurity due to the risk of attack by wild animals especially elephants and buffaloes. 

c) Heavy downpour which usually interrupted the baseline assessment activities. 
 

 

Plate 3- 1: Field inspection of South West Mau Forest Reserve using a tractor 

 
Plate 3- 2: Plant press 

Kapkembu 
KFS camp 
area 

Proposed Dam 

Site Area 

Kipsonoi River 
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Specimens of plant species that were not readily identified in the field were collected and preserved in 

a plant press (Plate 3.2), and later correctly identified at the University of Nairobi Herbarium in 
Chiromo campus. Kenya‘s and International Union for Nature Conservation (IUCN) Red list of the 
threatened and endangered species were used to assess the conservation status of the woody 

species documented in the project site. 
1.9.2: Wildlife survey 
Like vegetation, fauna biodiversity is also frequently used in evaluating the environmental impacts of 

medium and large-scale development projects. Usually, ecologically complex landscapes and sites 
tend to be endowed by diverse fauna groups some of which are very sensitive to anthropogenic 

disturbances. Consequently, documentation or evaluation of fauna assemblages is important in 
making inferences on potential impacts of a project. Wildlife survey mainly focusing on documenting 
the species composition was carried out in the project site. The wildlife survey was conducted along 

the inspection route shown in Figure 3.1. Due to the low visibility caused by dense vegetation cover, 
identification of wildlife species was undertaken using the following strategies: - 

a) Wildlife signs - The following signs were recorded on observation (i) sighting (ii) pellets/scats 

(iii) prints (iv) dens/lairs/forage scratches (v) sound (vi) bones and (vii) other signs (mud 
wallowing, urine, tree scratching, bark stripping etc). Each sign was recorded only once for 
each species.  

b) Wildlife dung - Sightings, pellet droppings were used to indicate the presence of specific 

species in the area.   
 
1.9.3: Hydrology and drainage 
The hydrology and drainage of the project/study area was initially evaluated using topographic maps 

for the area. The focus was mainly based on the distribution of streams, rivers, wetlands within the 
proposed factory site. This was coupled with an intensive analysis of existing literature. Thereafter, 
intensive ground truthing were undertaken through drive, site inspection transects along a reasonable 

number of inspection transects.  
 

Hydrologic analysis for Kipsonoi River was conducted using statistical and probability methods by 
Gumbel‘s and Weibull.  In these methods, flood predictions are made on the basis of available records 
of historical floods. Hence it requires sufficient data of more than 20 years. In comparison to other 

methods statistical and probability methods are widely used and can predict floods precisely if no 
major change has happened to the river regime.  
 

1.9.4: Water quality  
The water quality baselines were only generated at two places:- 

a) Kipsonoi River at the proposed dam site due to limited accessibility to other sections of the 

river (Plate 3.3). 
b) Chelolongbei Bridge below the proposed dam and WTP (Plate 3.4). 

 Plate 3- 3: Water quality sampling site in Kipsonoi River 
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Plate 3- 4: Water quality sampling at Chelolongbei Bridge 

 
The water samples were analysed at the Water Quality Laboratory in the School of Engineering at 

University of Nairobi which is NEMA accredited. The state of the aquatic environment was evaluated 
against the National Environment Management Authority (NEMA) and WHO standards. Full chemical 

analysis was undertaken with an exception of the biological assessment which was not considered 
relevant for the EIA. The methods used are highlighted in Table 2.26. The benchmark thresholds 
used in the water quality assessment were aligned with the NEMA and WHO limits for domestic water 

quality as highlighted in Table 2.27. 
 Table 3- 1: Water quality analytical methods 

Parameter Analytical method 

1. pH Desktop pH analyzer 

2. Apparent colour Colour comparator method using standard colour disks 

3. True colour Colour comparator method using standard colour disks 

4. Conductivity Desktop EC analyzer 

5. Turbidity Desktop turbidimeter 

6. Calcium hardness EDTA titrimetric method 

7. Total hardness EDTA titrimetric method 

8. Carbonate hardness EDTA titrimetric method 

9. Alkalinity Titrimetric method using AV/50 H2SO4 

10. Iron Calorimetrically using the thiocyanate extraction method 

11. Fluoride Desktop Fluoride analyzer with Spach‘s solution 

12. Sulphates Gravimetric method using dried residual 

13. Dissolved oxygen Winkler–Azidemodification method 

14. Nitrates Calorimetrically using sulphuric acid/Brucin method 

15. Nitrites Calorimetrically using sulphuric acid/Brucin method 

16. Chlorides Titrimetrically using silver nitrate 

17. Dissolved solids Evaporation method using weight in residual 

18. Suspended solids Filtration method using weight of filtrate 

19. Total solids Evaporation method using weight in residual 
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Table 3- 2: Baseline water quality limits used for the Bosto dam EIA 

Parameter Standard baseline characteristics 

 

1. pH pH usually has no direct impact on consumers but it is one of the most 
important operational water quality parameters, the optimum pH required 

often being in the range 6.5–9.5.The most significant environmental impact 
of pH involves synergistic effects 

2. Apparent 

colour 

Apparent color is the color of the whole water sample, and consists of color 

from both dissolved and suspended components 

3. True colour True color is measured after filtering the water sample to remove all 

suspended material 

4. Conductivity The electrical conductivity of water is measured in micro Siemens/cm and is 
the traditional indicator for mineral deposits. Freshwater values range from 

zero to approximately 700μs/cm 

5. Turbidity Turbidity is the measure of clarity or cloudiness of water.  Highly turbid 
waters contain large amounts of suspended particles and are generally 

associated with re-suspension of bottom sediments crystal clear water has 
turbidly values less than 0.5 NTUs 

6. Calcium 

hardness 

A number of ecological and analytical epidemiological studies have shown a 

statistically significant inverse relationship between hardness of drinking-
water and cardiovascular disease 

7. Total hardness Hardness, in aquatic systems, is a measure of divalent ions (salts with 

double positive charges) including, most commonly, calcium (Ca2+) and 
magnesium (Mg2+) in association with carbonates.  Hard water rivers are 
generally more productive than those with soft water and can accept 

more input of salts, nutrients, and acids to their system without harm. 
Hard water is not a human health hazard. 

8. Carbonate 

hardness 

Carbonate harness is not a human hazard 

9. Alkalinity Alkalinity is a measure of the buffering capacity of water. Alkalinity is 

what maintains the appropriate pH range (6.5 to 9.0) favorable to aquatic 
inhabitants. Waters with an alkalinity below 50 mg/L are considered to 
have very low alkalinity. Alkalinity values above 150 mg/L are not a 

health concern 

10. Iron Iron is an essential element in human nutrition. Estimates of the 
minimum daily requirement for iron depend on age, sex, physiological 

status and iron bioavailability and range from about 10 to 50mg/day 

11. Fluoride Fluoride is a serious toxin and a corrosive poison. It is known to cause 
both dental and skeletal fluorosis leading to mottled teeth and improper 

bone formation. The other medical problems associated to high fluoride 
in the bone include general immuno-suppression, arthritis, 
gastrointestinal ailments and cancer. Fluoride has an adverse effect on 

tooth enamel and may give rise to mild dental fluorosis at drinking-water 
concentrations between 0.9 and 1.2 mg/litre, depending on intake 

12. Sulphates Sulphates are an abundant water soluble sulphur-containing compound 

produced by the oxidation of elemental sulfur, sulfide minerals, or organic 
sulphur.  Sulphate is commonly found in groundwater from soils 

containing gypsum and/or iron sulphide.  Man-made sources include 
detergents, industrial effluent from tanneries, steel mills, textile plants 
and the burning of sulfur-containing fossil fuels.  Gastrointestinal effects 

can result from ingestion of drinking-water containing high sulfate levels. 
High levels may also cause noticeable taste and may contribute to the 
corrosion of distribution systems 

13. Dissolved oxygen Dissolved oxygen (DO) is the amount of oxygen available to aquatic 
organisms. As dissolved oxygen levels in water drop below 5.0 mg/l, 
aquatic life is put under stress 

http://en.wikipedia.org/wiki/Solute
http://en.wikipedia.org/wiki/Suspension_%28chemistry%29
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14. Nitrates Nitrates can produce a serious condition in fish called "brown blood 
disease." Nitrates also react directly with hemoglobin in human blood and 

other warm-blooded animals to produce methemoglobin. Methemoglobin 
destroys the ability of red blood cells to transport oxygen. This condition 
is especially serious in babies under three months of age. It causes a 

condition known as methemoglobinemia or "blue baby" disease. Water 
with nitrite levels exceeding 1.0 mg/l should not be used for feeding 
babies.  

15. Nitrites As above 

16. Chlorides Chloride is one of the major inorganic anions in water and wastewater. 

Chloride concentrations can be increased by industrial processes and can 
affect metallic objects and growing plants. Excessive chloride 
concentrations increase rates of corrosion of metals in the distribution 

system, depending on the alkalinity of the water. This can lead to 
increased concentrations of metals in the supply 

17. Dissolved solids TDS comprise inorganic salts (principally calcium, magnesium, potassium, 

sodium, bicarbonates, chlorides and sulfates) and small amounts of 
organic matter that are dissolved in water. the presence of high levels of 
TDS in drinking-water may be objectionable to consumers  

18. Suspended solids Total suspended solids (TSS) include all particles suspended in water 
which will not pass through a filter.  TSS originates from multiple point 
and non-point sources but most commonly results from erosion of soils 

substrates.  The deposition of sediment as a result of erosion can bury 
and/or destroy benthic habitat for most species of aquatic insects, snails 
and crustaceans. There is no legal standard for TSS, but values below 

30.0 mg/l are generally considered low, and values above 100 mg/l are 
considered high 

19. Total solids Total solids represents a combination of both suspended and dissolved 

solids 

 

1.9.5: Climate change scenario analysis 
The analysis was undertaken according to the National Climate Change Response Strategy (NCCRS). 
The NCCRS shows clear evidence of temperature rise is common throughout the country and rainfall 

has become more irregular, unpredictable and torrential. The NCCRS (2009) predicts that the more 
torrential rainfalls accompanied by floods which could affect a wide range of infrastructure including 
dams. 

 
1.9.6: Methodology used in the stakeholder engagement and public participation  
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 assessment and in the decision-making 
processes. The stakeholder and public engagement plan (SEP) was based on the following;  

 
a) Geographic scope 

Public consultation was conducted within the project areas. More emphasis was put on the local 

geography and the vicinity within which people may have a reasonable fear that they might be 
affected or have strong feelings about the project 

‘ 
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 impact, namely a) physical environment, b) biological 
environment, c) social-cultural environment, d) economic issues, e) political issues, f) institutional 
issues, g) international implications, and h) any other issues.  
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c) Preliminary stakeholder mapping 
A reconnaissance mission was undertaken in the project area on 3rd and 5th May 2017 during which 

preliminary stakeholder mapping was undertaken. The mapping identified the following stakeholder 
profiles for the project components who were consulted during Stakeholders and public consultation 
process; 

 National water and conservation corporation 
 Kenya Forest service 

 Kenya Wildlife service 

 County Commissioner of the project area 
 County government of Bomet 

 Members of public in the areas indicated on chapter 6 
 Community based Organizations in the area 

 Lake Victoria South Water Service Board 

 Water resource Management Authority 
 National Environment Management Authority 

 Bomet Water and Sewerage Company 
 Water Resource Users Association 

 World wildlife fund 

The stakeholders meeting was held at 10;00 am on 13th June 2017 at Twig Annex hotel in Bomet 

town.  
The stakeholder and public consultation process adopted included; 
Briefings to the project Engineer 

 Initial briefings to the County Authorities who include the County Commissioners in particular 
Mr. Jude Wasonga – DCC; Konoin Sub-County and Ms. E.K Kibaara – DCC, Kuresoi South 

Sub-county.  
 Mobilizing of members of the public for the meetings through the County Authorities  
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2. PROJECT DESCRIPTION  
 

2.1: Introduction  
The proposed Bosto Dam Project is located along the Kipsonoi River within the South West Mau 

Forest Reserve in Bomet County. The project will target to supply water to part of Bomet County, and 
will serve a population of 603,182 in an estimated area of 1052km² including key urban centres such 
as Bomet, Sotik, Silibwet and Kapkatet. The supply will also cover the rural areas in Konoin, Bomet 

Central, Sotik and Chepalungu constituencies.  
  
2.2: Water Demand 

Estimation and projection of water demand for the supply area is based on the demographic 
information obtained from the government agencies and private institutions in the project area as 
provided in the Project Feasibility Report (GoK 2016). The population data from the 2009 household 

and population census was used as the basis for the population and demand projection. The project 
is to be designed for a 20 years supply period (as recommended by Manual for Water Supply Systems 
in Kenya, 2005) with the intial year as 2020 in order to allows for four-year implementation period. 

The design horizon will be the year 2040. The population projections are based on the time scenarios 
in Table 2.1. 
 

Table 2- 1: Time scenarios for the project design periods 

Project time 

scenario 

Target year 

Present Year  2015 

Initial year 2020 

Future 2030 

Ultimate 2040 

 

The water demand for the proposed project is categorized according to:- a) rural domestic water 
demand, b) urban domestic water demand, c) commercial and industrial water demand, d) 
institutional water demand, and e) livestock water demand. 

 
2.3: Population Projection 
Bomet Water Project covers majorly four Sub-Counties, namely Bomet Central, Chepalungu, Konoin 

and Sotik. The population of Bomet County was estimated at 723,813 in 2009 by Population and 
Housing Census. The population density of the County was 355/km2. Table 2.2 shows the population 
distribution of Bomet County per Sub-County (GoK 2016). 

 
Table 2- 2: Population in Bomet by Sub County 

Sub-County Km2 Population Density 

Bomet Central 266 142,197 535 

Bomet East 311.3 122,273 393 

Sotik 479.2 167,214 349 

Konoin 445.1 139,040 312 

Chepalungu 539.8 163,759 303 

Total 2037.4 723,813 355 

Source: KNBS (2009) Housing and Population Census 
 
The above population was projected in the project feasibility study using geometrical progression 

given below (GoK, 2016). 
Pn = Po (1+r)n 

Where:        

Pn = Population in ―n‖ years later than present 
Po  = Present population 
R = increasing rate of population per year 

N = number of years 
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Based on inter-census growth rates for Bomet County using data from Population Census and 

Housing of 1999 and 2009, the population growth rate is 2.7% it compares well with which the 
Bomet County Integrated Development Plan (CIDP) 2013- 2018 which indicates the same population 
growth rate. In this study, this growth rate was adopted for general population projection.  

 
2.3.1: Rural population 
Population Projection was estimated based on 2009 KNBS Population Census and Housing. The rural 

population in the project area was subjected to 2.7% growth rate during the feasibility assessment. 
The projected rural population is given in Tables 2.3, 2.4 and 2.5 (GoK 2016). 

 
Table 2- 3: Chepalungu Population Projection 

Location Area 

(km2) 

Households Population 

2009  Present year 
(2015) 

Initial year 
(2020) 

Future 
year 

(2030) 

Future year 
(2040) 

Kaboson 28.1 12666 6406 7516 8,587 11,209 14,631 

Bingwa 52 3040 17796 20881 23,856 31,139 40,645 

Chebunyo 29.7 2077 11352 13320 15,218 19,863 25,927 

Kamaget 16.7 1196 6408 7519 8,590 11,212 14,635 

Kongasis 33.6 2326 12741 14949 17,080 22,294 29,100 

Makimeny 41.6 2971 16717 19615 22,410 29,251 38,181 

Mogor 23.2 1263 7038 8258 9,435 12,315 16,074 

Siongiroi 52.5 2502 13419 15745 17,989 23,480 30,648 

Total 249.3 15,375 91,877 107,803 123,163 160,763 209,841 

 
Table 2- 4: Bomet Central, Konoin and Kapkatet area Population Projection (GoK 2016) 

Location Area 
(km2) 

Households Population 

2009 Present year 

(2015) 

Initial year 

(2020) 

Future year 

(2030) 

Future year 

(2040) 

Kaptebengwet 61.6 2543 9856 11564 13,212 17,246 22,510 

Embomos 88.4 6442 7204 8453 9,657 12,605 16,453 

Sotit 15.9 798 4487 5265 6,015 7,851 10,248 

Cheptalal 18.3 1523 7821 9177 10,484 13,685 17,863 

Satiet 19.2 1416 7261 8520 9,734 12,705 16,584 

Kiptenden 17.9 1325 7147 8386 9,581 12,506 16,323 

Koiwa 15.1 1169 6286 7376 8,427 10,999 14,357 

Simoti 15.5 1408 7308 8575 9,797 12,787 16,691 

Mosonik 13.7 946 5272 6186 7,067 9,225 12,041 

Mogogosiek 16.3 2415 11868 13925 15,909 20,766 27,106 

Boito 22.6 2035 11269 13222 15,106 19,718 25,738 

Chemelet 11.2 1254 7070 8295 9,478 12,371 16,147 

Cheplanget 27.9 3081 17300 20,299 23,191 30,271 39,512 

Kapkatet 26.5 3245 171,06 20,071 22,931 29,931 39,069 

Chesoen 28.3 3150 17448 20472 23,389 30,530 39,850 

Itembe 44.9 2088 11541 13541 15,471 20,194 26,359 

Kyogong 33.8 2190 11366 13336 15,236 19,888 25,959 

Ndarawetta 52.9 4132 22059 25883 29,571 38,598 50,381 

Sibayan 32.5 3359 17028 19980 22,826 29,795 38,891 

Singorwet 23 2255 12451 14609 16,691 21,786 28,437 

Kapsimbiri 5.97 510 2707 3176 3,629 4,737 6,183 

Kapsimotwo 12.7 1267 7151 8391 9,586 12,513 16,332 

Silibwet 13.8 1822 9015 10578 12,085 15,774 20,590 
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 Total 617.9 50,373 
 

238021 
 

279,279 
 

 

319,073 
 

416,480 
 

543,625 
   

Table 2- 5: Sotik Population Projection 
Location Area 

(km2) 

Households Population 

2009 Present 
2015 

Initial year 
(2020) 

Future year 
(2030) 

Future year 
(2040) 

Ndanai 81.5 5975 31885 37412 42,743 55,791 72,823 

Kapkelei 42.5 2676 14213 16677 19,053 24,869 32,462 

Manaret 54.6 2918 10954 12853 14,684 19,167 25,018 

Rongena 17.1 1175 6475 7597 8,680 11,330 14,788 

Tembwo 20.8 1320 7401 8684 9,921 12,950 16,903 

Chemagel 21.2 2747 12044 14132 16,145 21,074 27,508 

Yaganek 16.7 1176 6430 7545 8,620 11,251 14,686 

Kaplong 20.5 2623 13760 16145 18,446 24,077 31,427 

Kapletundo 14.2 1372 7452 8744 9,990 13,039 17,020 

Kimolwet 9.5 711 3944 4628 5,287 6,901 9,008 

Kamungei 16.9 1720 9359 10981 12,546 16,376 21,375 

Chebirbelek 19 1774 9813 11514 13,155 17,170 22,412 

Chebilat 9.2 749 4085 4793 5,476 7,148 9,330 

Kimawit 11.5 1016 5715 6706 7,661 10,000 13,053 

Kanusin 331 24.8 8217 9641 11,015 14,378 18,767 

Mutarakwa 36.8 2197 12462 14622 16,706 21,806 28,462 

Kiptulwa 82.6 3379 18495 21701 24,793 32,362 42,241 

Total 805.6 33,553 182,704 214,373 244,919 319,689 417,284 

Source: Population Demographic KNBS 2009 
 

2.3.2: Urban population 
According to Urban Areas and Cities Act (2011) there is no town in Bomet County that qualifies to be 
classified as Urban Centre. However, the feasibility study considered Bomet and Sotik centers as 

urban centers. Activities at other commercial centers are confined to general shops, tea shops bars 
and sometimes markets. The population of these centers is covered in the rural population. 
Population of Bomet and Sotik Towns were categorized as urban and projected using the national 

population growth rate (GoK, 2016). Tables 2.6 and 2.7 provide the urban population projections 
for Bomet urban centres and the entire water supply area in Bomet County (GoK 2016). 
 

Table 2- 6: Bomet Urban Centers Population Projection 
Urban 
Centre 

Population 
(2009) 

Population 

Present (2015) 
Population 

Initial (2020) 
Population 

Future 
(2030) 

Population 

Ultimate (2040) 
Population 

Bomet 10165 12,568 14,999 21,363 30,427 

Sotik 5,220 6,454 7,702 10,970 15,625 

Total 15,385 19,022 22,702 32,333 46,052 

Source. KNBS. (2009)  
        

Table 2- 7: Total Population Projection in the Supply Area 
 Population 

(2009) 

Population 

Present (2015) 
Population 

Initial (2020) 
Population 

Future 
(2030) 

Population 

Ultimate (2040) 
Population 

Rural 512,602 601,455 687,156 896,932 1,170,750 

Urban 15,385 19,022 22,702 32,333 46,052 
Total 527,987 620,477 709,857 929,266 1,216,802 

Source. KNBS. (2009)  
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2.3.3: Livestock 
From the records available from Agribusiness Department of Bomet County Government, the livestock 

population have been summarized and converted to livestock units as shown in Table 2.8. There 
was no information from the livestock office that link the land sizes and livestock population. The 
livestock population was assumed to be equivalent to the land carrying capacity and hence zero 

growth rates is assumed (GoK 2016).  
Table 2- 8: Livestock Population 2014 

Sub-County Dairy 

Cattle 

Beef 

Cattle 

Sheep Goats Donkeys Pigs 

Chepalungu 59,300 21,000 26,530 33,555 6,700 - 

Konoin 54750 2300 9,750 7760 1180  

Sotik 87111 15372 72,916 13561 2538 35 

Bomet Central 54030 66040 32,550 4504 10350  

 Total 255,191 104,712 141,746 59,380 20,768 35 

                                      Source: County Government of Bomet, Agribusiness Department 
 
2.3.4: Health facilities 
The feasibility study established that there are 116 No of health facilities in the supply area according 

to records provided from Department of Public Health Bomet County (GoK 2016). Health facilities 
were categorized into three, namely: Hospitals, Health Centers and Dispensaries. It was assumed that 

the number of people attending health facilities increase proportionately to the population growth. It 
was however, difficult to project whether the capacities of existing facilities will be expanded or new 
facilities will be put up. In the feasibility study, the patients were projected at the same rate as the 

population growth. A summary of the existing number of health facilities and their statistics in 2014 
are summarized in Table 2.9 (GoK 2016).   
 

Table 2- 9: Summary of health facilities statistics 
Sub County Dispensaries Health 

Centers 
Hospitals Bed 

Capacity 
Average Out 
Patient Per 

Month 

Average 
 In Patient 

Per Month 

Konoin 26 4 1 126 54,000 116 

Bomet Central  22 1 1 212 42,645 83 

Sotik 32 2 2 229 31,854 129 

Chepalungu 30 4 1 69 57,708 116 

Source. Bomet County Government. Health Department 
  
2.3.5: Educational institutions 
Estimated population of learning institution was based on actual figures obtained from the District 

Education Officers. The demographic data from the Bomet CIDP (2013-2017) indicated the school 
enrollment for primary as 232,236 according to 2012 projection representing gross enrollment rate of 

117.3 %, whereas secondary was 43,159 representing a gross enrollment rate 56.9% as compared 
with national which stands at 51.4%. Summary of school enrollment for both primary and secondary 
schools are shown in Table 2.10. The main tertiary institutions in Bomet County are village youth 

polytechnics. There are a total of 22 youth polytechnics. Both University of Nairobi and Maasai Mara 
University have established satellite campuses in Bomet Town while Moi University has established a 
satellite campus in Sigor Centre.  Table 2.10 shows the projected school enrolment statistics in the 

project area (GoK 2016). 
 
2.3.6: Other institutions 

The other key institutions of importance with regard to water supply include rehabilitation or 
correctional institution (prison), other public administrative institutions and commercial institutions. 
There is only one national prison in project area located in Bomet Town. Currently it has 240 number 

of prisoners and 110 No. staff. It is assumed that that the number of prisoners will grow at a rate 
similar to the general national population growth rate of 3.6% (GoK 2016). 
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The County Government of Bomet has offices at her headquarter in Bomet Town and Sub-County 

County Offices. Similarly, County Commissioners offices, house quite a number of government offices 
at county headquarters, Sub Counties and at location levels. Each Sub-County station has an average 
of 200 officers. The officers range from County Government staff, Central Government staff, Judicial 

Service officers and Police Service officers. There are 5 such stations in the supply area namely 
County Government headquarters, County Commissioner Headquarters, Bomet Central Sub County, 
Konoin Sub-County, Sotik Sub-County and Chepalungu Sub-County offices. It is assumed that the 

population growth in these institutions at minimal and were ignored in the feasibility report (GoK 
2016). 

 
The number of business that consume substantial amount of water were considered in the feasibility 
study; they ranged from hotels, milk coolers, restaurants and lodgings, bars, salons and barber 

shops, butcheries and slaughter houses, petrol station and car wash, market places and public toilets. 
It is assumed that most shops will depend on community water points. There are a few industries in 
the supply area mainly tea processing industries, a milk processing and a flour milling plant. Other 

industries considered are the proposed potato processing plant, Jua Kali sheds and light industries 
(GoK 2016). 
 

2.4: Water demand analysis 
The water demand analysis was undertaken according to the water consumer categories used in the 
population projections (GoK 2016).  

 
2.4.1: Domestic consumers 
Domestic water supply was classified into rural and urban demand with Bomet and Sotik Towns as 

the only urban centers in the feasibility study. The water demands are projected on the basis of area 
classification, the level of service and consumption rates described in the Practice Manual for Water 
Supply Services in Kenya, 2005 (GoK 2016). 

 
2.4.2: Rural area 

Rural areas are normally classified by land potential as a guide on estimation of agricultural 
productivity hence rural income levels and per capita water demand.  Per capita demand is related to 
the land potential and type of connection. Supply area has an average annual rainfall above 1000m 

and hence classified as high potential area according to the manual.  The manual further specifies 
guidelines for estimating the rate of installation of connections and ratio between individual 
connection (IC) users, and communal water point users (NC). The level of service is an indication of 

how the consumer draws water from the supply system. The level is described by the percentage of 
the population which will draw water from either individual connections or communal water points. 
The rates are presented in design manual are shown in Table 2.11. The rates will be used in 

demand computation in the project area. The corresponding level of service and per capita water 
consumption is summarized in Table 2.12. A Summary of the estimated rural water demand is 
summarized in Table 2.13 (GoK 2016).
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Table 2- 10: Projected School Enrolment (ECDE, Primary and Secondary and Tertiary) 

 Area ECD Public 

Primary 

School 

 Private 

Primary 

school 

Secondary 

School 

Tertiary 

Institution 

Total 

Enrollment 

(2015)  

Pop 

Initial 

year 

2020  

 Pop Future 

2030  

 Pop 

Ultimate 

2040  

Silibwet 870 3877 555 1021 89 6,412 7,326 9,562 12,481 

Chesoen 1830 7899  1349  11,078 12,656 16,520 21,564 

Township 843 8478 2160 1468 309 13,258 15,147 19,771 25,807 

Ndarawetta 1542 6112 407 1083  9,144 10,447 13,636 17,799 

Cheptalal   7405 1574 1082  10,061 11,495 15,004 19,584 

Konoin 4058 16371 2970 6808 341 30,548 34,901 45,555 59,463 

Kapkatet    1047 2200 260 3,507 4,007 5,230 6,826 

Kipsonoi 1782 5421 1130 1488  9,821 11,220 14,646 19,117 

Kapletundo 2863 12846  3750 76 19,535 22,319 29,132 38,025 

Rongena/Manaret 1598 4971 918 2448  9,935 11,351 14,816 19,339 

Ndanai 2979 15809 1601 3583 15 24,157 27,599 36,025 47,022 

Sotik 3394 8572 2486 2925 78 17,455 19,942 26,030 33,977 

Tarakwa/Mutarakwa 1504 6720 1092 1936 42 11,294 12,903 16,842 21,984 

Siongiroi 2958 9969  3170 25 16,122 18,419 24,042 31,382 

Kongasis- Makimeny 2498 12876  3061  18,435 21,062 27,492 35,884 

Chebunyo 2767 9014  2383 142 14,306 16,344 21,334 27,847 

Total 31486 136,340 15940 39,755 1,547 225,068 257,138 335,637 438,102 

                                                                                                                                                                                    Source: Ministry of Education 
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Table 2- 11: Level of service 
Level of Service 

1.1.1.1.1.1 Rural Areas 

IC % NC % 

Initial Future Ultimate Initial Future Ultimate 

High potential 20 40 80 80 60 20 

Medium potential 10 20 40 90 80 60 

Low potential 5 10 20 95 90 80 

 
Table 2- 12:  Water consumption rates for rural areas 

Type of Connection Land Potential 

Low (l/h/day) Medium (l/h/day) High (l/h/day) 

Individual  
Connection (IC) 

40 50 60 

Communal   
Watering Point (NC) 

10 15 20 

 

Table 2- 13:  Summary of the domestic rural water demand 
Water demand  Population Domestic Water Demand  

 
2009 

 
2015 

 Initial year  
(2020)  

Future (2030) Ultimate  
(2040) 

   IC NC IC NC IC NC 

                            

512,602  

 

601,455 

 

4,122,934  

 

12,368,803  

 

10,763,186  

   

14,350,915  

  

28,097,992  

      

14,048,996  

Total Demand l/day    16,491,738 25,144,101 42,146,988 

Total Demand (M3)    16,492 25,144 42,147 

 
2.4.3: Urban water demand 

Urban dwelling are categorized into four types of residential categories as high, medium or low class 
housing and very low income without connections (GoK 2016). Table 2.14 shows the per capita water 
consumption for above classes of housing. As per Practice Manual. Urban dwellings are also classified 

according to the level service as shown in Table 2.15 (GoK 2016). 
 

Table 2- 14: Consumption rates 

Consumer Unit Urban areas 

High Class 
Housing 

Medium Class 
Housing 

Low Class  
Housing 

People with individual 
connections 

1/head/day  
    250 

 
    150 

 
       75 

People without  
Connections 

1/head/day  
- 

 
- 

 
       20 

Source: MWI Design Manual 
Table 2- 15: Level of Service 

 

Urban Areas 

IC % NC % 

Initial Future Ultimate Initial Future Ultimate 

High and Medium  
Class Housing 

100 100 100 0 0  0 

Low class Housing 10 30 50 90 70 50 

                                                                                                Source: MWI Design Manual 
 

Residential area within Bomet and Sotik urban centers falls into three categories (GoK 2016). In the 
feasibility study the distribution of the categories medium income, low income and very low income as 
50%, 40% and 10% respectively. The projected water demand for these areas is presented in Table 

2.16 (GoK 2016). 
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  Table 2- 16: Urban Area- Demand for Bomet and Sotik 
Housing Category Pop. 

Census  
(2009) 

Domestic Water Demand 

Initial year (2020) Future (2030) Ultimate (2040) 

IC NC IC NC IC NC 

Medium income 

(50%) 

 1,702,614 - 2,425,011  3,453,911  

Low income (40%) 6,154 68,105 163,451 291,001 181,067 690,782 184,209 

Communal water 
points (10% 

1,539  45,403  64,667  92,10 

Total water Demand ( l/day) 1,979,572 2,961,746 4,421,006 

Total water Demand (M3/day) 1980 2962 4,421 

 
2.4.4: Livestock water demand 

Livestock population shown below has been converted to livestock units, according to MoWI Design 
Manual (GoK 2016). Assuming 70% of the livestock units are watered directly from the proposed water 
supply while the rest will be watered from traditional sources such as streams and rivers and shallow 

wells. The projected livestock water demand is as shown in Table 2.17 (GoK 2016). 
 

Table 2- 17: Livestock Water Demand 

Livestock type Equivalent 
Livestock unit 
factor 

Livestock pop. 
2014 

Livestock 
Equivalent  
Units 

Water Demand 
l/day 

Grade cattle 1 255191 255191 12759550 

Indigenous cattle 0.67 104712 70157.04 3507852 

Goats  0.2 141746 28349.2 1417460 

Sheep 0.2 59380 11876 593800 

 Donkeys 0.22 20768 4568.96 228448 

Pigs 0.67 35 23.45 1172.5 

Total Livestock water demand (l/day)   18,508,283 

Livestock water demand 70%  (m3/day)  12,956 

 
2.4.5: Institutional Water Demand 

Institutional water demand covers educational and health institutions, correctional centers (prisons) and 
administrative institutions. Inventory of existing educational and health institutions, their enrollment, bed 
capacities and patients attendance have been compiled in the project area. The water demand for these 

institutions was calculated based on MoWI Manual as shown in Table 2.18 (GoK 2016). It is assumed 
that most of the educational institutions in rural areas will still retain traditional water sources option but 
will progressively adopt piped system, such that at the ultimate year all educational institutions will have 

adopted the piped water. 
Table 2- 18: Institutional water demand  

Institution Facilities  
No 

Pop. 
2015 

Water Demand 

Initial 
2020 

Future 
2030 

Ultimate 
2040 

Health Institutions 116       685,917 721,001  782,982 

Educational Institutions  225068 7,836,307 10,228,592  13,351,200 

Administrative institutions  1,000 28,562 37,282  48,663 

Correction Center (Prison)   20,885 29,746  42,367 

Total water demand l/day   8,571,671   11,016,621  14,225,213 

Total water demand 
m3/day 

  8,572       11,017  14,225 
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2.4.6: Commercial and industrial demand  
There are various commercial enterprises in the project area were considered according to the MoWI 

manual the demand for each category has been calculated and projected as in Table 2.19 (GoK 2016). 
 

Table 2- 19: Demand for commercial and industrial enterprises 

Commercial 
& Industrial  
Demand 

Water demand m3/day 

Present 
2015 

Initial year 
2020 

Future Year 
 2030 

Ultimate year 
2040 

1102 1315 1873 2,668  

 
2.4.7: Fire hydrants water demand 

The capacity for fire-fighting has been specified in MoWI 2005 manual not to be less than 10 1/s during 2 
hours and that piping provided be not less than 100mm diameter or in very high value commercialized 
areas 150mm diameter, the distance between fire hydrants shall be between 65-100m. However, fire 

hydrant water demand in Bomet and Sotik does not require a separate provision since its demand is 
made available at any essential time within the total water demand of the area concern. The design shall 
check that the available water pressures and water discharge rates on locations where hydrants are 

proposed in the pipelines will be adequate to support the fire hydrants during a time of necessity (GoK 
2016). 

 

2.4.8: Internal demands in the water  
MoWI Manual recommends 5% of the water production is used for backwashing of rapid sand filters at 
the treatment works (GoK 2016).  

 
2.5: Total Water Demand 

The estimated total water demand for the proposed supply area is summarized in Table 2.20. The 
ultimate total water demand is estimated at 80,238 m3 /day as estimated in the feasibility study (GoK 
2016). 

 
Table 2- 20: Total water demand 

Demand 

Category 

Pop   

(2015) 

Water Demand 

Initial 
2020 

Future     
2030 

Ultimate 
2040 

Rural Domestic 601,455 16,492 25,114 42,147 

Urban Domestic 19,022 1980 2,962 4,421 

Institutional Water Demand 8,572 11,017 14,225 

Livestock 370,166 12,956 12,956 12,956 

Commercial & Industrial 1315 1873 2,668 

Internal use 5%   2,066 2,696 3,821 

Total Water Demand M3/day 43,380 56,618 80,238 

 

2.6: Design Water Demand 
The design water demand was estimated based on the following assumptions. 

 Due to availability of alternative water sources in Bomet County, most consumers will prefer to 

water their livestock at the traditional water sources such as rivers, springs, shallow wells and 
roof catchment water harvesting. However, during the dry period in the months of January to 

end of March, yields in these sources are inadequate to meet the demand and therefore 
consumers shall entirely rely on piped water. 

 Most educational institution in the rural areas will retain traditional water sources but will 

progressively adopt piped water system in the future. It is assumed that traditional water sources 
will account for 70% of the water demand. 

 
Based on the assumption above, the design water demand is estimated as 80,238m3 as tabulated in 
Table 2.20 (GoK 2016). 
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` 
2.7: Previous Studies 

Several studies have previously been carried out with a view of supplying potable water and water to 
various parts in Bomet County and neighboring areas. The previous studies are highlighted below based 
on the feasibility study report (GoK 2016): 

 
a) Litein Water Supply (COWI Consult March 1978) -  Study Report, Litein Water Supply 

Project, 1984, Final Design Report, By COWI Consult) 
The study by COWI Consult established as documented in their Preliminary Report, that it is 
advantageous to supply water to Litein Water supply area from two sources one of which was to be 

located at Itare River North of Mogogosiek (altitude 1934m) through the current Litein water supply 
intake and another at Kipsonoi River East of Bosto Hill (altitude of 2100m). The study recommended that 
the implementation of Litein water Supply was to be implemented in three phases as follows: 

 
 Phase 1 
It involved abstracting 11,950m3/day of water from Itare, treating and pumping to Saseta Hill (alt 

2036m) from where it gravitates to Mogogosiek, Boito, Litein, Kapkatet, Chebirbelek, Kaplong and 
Sotik (GoK 2016). 
 

 Phase 2 
It was to consist of constructing an intake on Kipsonoi River East of Bosto abstracting water at an 
altitude of 2100m, treating it and pumping it to Bosto ground level tank against a head of over 260M, 

from where it was to be distributed by gravity to Cheptala, Koiwo, Sotit, Satiet and Embomoss and 
parts of Mogogosiek (GoK 2016). 

 

However, another study was conducted by Mangat I.B Patel Consulting Engineers who identified a 
new intake upstream of intake 1 capable of supplying water by gravity to treatment site and most 
parts of Phase 2. This option was preferred. Currently most of this region is not served by this water 

supply. It happens that area lying under phase 2 is the highest in Bomet County and it would be 
prudent that planning and design of this phase to be carried out together with other lower areas of 

Bomet as much as it will be feasible (GoK 2016). 
 

 Phase 3  

It involved extending the water coverage to Roret and Getarwet. To date only Phase 1 of the project 
has been implemented while Phase 2 and 3 have not been implemented (GoK 2016). (GoK 2016). 

 

b) Pre-Feasibility Study-Bosto Water Supply Project (Director of Water Services State 
Department of Water, November 2013) 

The study sought to verify the COWI Consult and Mangat I.B Patel study and further recommended 

development of a dam on Kipsonoi River at high elevation from where water would be able to flow by 
gravity to Bosto Hill.  However, due to long time lapse since the studies were undertaken and other 
developments that may have taken place, there is need to review and update the previous studies with a 

view to come up with an integrated project that will achieve all or nearly all the objectives of the previous 
studies. This is what the proposed Bosto Dam Water Project would endeavor to achieve (GoK 2016). 
  

2.8: Proposed Bosto Dam 
The proposed dam will be constructed across the Kipsonoi River (Plate 2.1). Three sites potential dam 

sites were identified as having the potential of achieving desired objectives of the NWCPC project. The 
key objective was to ensure minimal damage to the environment and natural resource base. Other 
considerations include project sustainability in terms of operation, management capabilities and 

technology used. The alternatives are important for ESIA in terms of identifying the actions that 
accomplish similar goals and promote sustainable development. Alternatives should be economically 
feasible with minimal adverse environmental impacts and time delays. Alternatives may include both 

design and location options. During the pre-feasibility study stage three potential dam sites were 
identified namely Site 1, Site 2 and Site 3 as shown in Figure 2.1 and highlighted below: 
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Plate 2- 1: Kipsonoi River 

 

 
Figure 2- 1: Location of potential dam sites and treatment sites 

 
2.8.1: Dam Site 1- Arorwet 
The site is located 18km from the edge of Mau forest as measured along the longitudinal profile of 

Kipsonoi River (35030.216E, 0032.259S, alt 2295m). It is immediately upstream of Arorwet water fall 
(Plate 2.2). The pre-feasibility study showed that a dam of 45m high with embankment crest length of 
300m can be constructed to impound 29.4MCM. The site has one major advantage of being located at 
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high elevation which compares well with Bosto Hill which has top elevation of 2320m. The site has a 
catchment area of 124km2. The site has a catchment area of 124km2. 

 

 
Plate 2- 2: Arorwet Water Fall 

Site is 1km upstream of 12m high water falls which gives the site a potential of producing hydropower of 

approximately 660KW. Water from this reservoir site can gravitate and be treated at elevation 2260m at 
Bosto Hill which commands gravity supply to most parts of the county. By treating water at an elevation 
of 2280masl means that most of the areas in Bomet County can be served by the proposed gravity 

system. 
 

The vegetation at the proposed dam embankment and reservoir site is mostly bamboo forest and shrubs 
with least pockets of dense forest therefore few trees shall be submerged. Sedimentation shall also be 
minimal as a result of good vegetation cover. The rocks on the face of the water fall are welded tuff and 

fractured phonolites and just about 500m upstream of the water fall there are outcrops of phonolites. 
The river bed is underlained by phonolites. The phonolites can make a good source of materials for dam 
construction. 

The fill volume of the embankment is approximately 590,000m3, exact reservoir volume shall be 
determined after survey of the reservoir is done. Table 2.21 shows estimation of reservoir volume and 
embankment volume with respect to dam height. Figure 2.2 shows the storage area curve for Site 1. 

    
Table 2- 21: Reservoir volume estimate in relation to dam height in Site 1 

Contour 

(m) 

Dam Height 

(m)  

Crest  

length (m) 

Flooded area 

(m2) 

Reservoir Volume 

(m3) 

Embankment 

Volume (m3) 

2360 65 577 5,288,000 111,687,020 2,778,670 

2355 60 530 4,800,000 86,467,020 2,184,278 

2350 55 460 4,344,718 63,605,225 1,601,186 

2340 45 345 3,401,436 44,239,840 590,000 

2335 40 300 2,520,557 29,434,858 449,841 

2330 35 296 1,930,204 18,307,955 431,888 

2325 30 248 1,311,173 10,204,513 269,983 

2320 25 144 831,902 4,846,825 111,197 

2315 20 245 411646 1,737,955 124,891 

2310 15 150 89303 485,583 45,198 

2305 10 50 32465 181,163 - 

2300 5 30 20,000 50000 - 

2295 0 - 0 0 0 
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Figure 2- 2: Storage area curve for Site 1 

 

2.8.2: Dam Site 2- Kimoroti 
The site is located 12km from the edge of Mau forest as measured along the longitudinal profile of River 
Kipsonoi from the Bosto Hill. It is located upstream of dam site 3. It is located upstream of dam site 3. 

The dam axis coordinates are 35027.892‘E and 0033.514‘ S at elevation of 2200m. A dam of 45m high 
with embankment crest length of 300m can be constructed to impound 20MCM. Approximate 
embankment fill volume is approximately 621,562 M3 with an ESC factor of 32. The site is located on 

Kipsonoi River just after confluences of several tributaries. Availability of adequate water for this site is 
guaranteed. However, water from this site can gravitate to Bosto Hill with a possibility of the water being 

treated at elevation of 2200masl at the hill. Soils and rocks for construction are were observed to be 
within short haulage distance.  The water in the stream is observed to be of high quality with little 
suspension. The reservoir area has heavily wooded dense forest which may present a challenge in 

surveying. The high biomass trees in the reservoir shall be inundated thereby affecting a lot of 
biodiversity. Accessibility to the site is also difficult as there are no roads with a lot of rivulet crossings 
coupled with forest with huge trees. 

 
2.8.3: Dam Site 3 -Tum 
It is located at about 3 km from the edge of Mau Forest near Bosto Hill along the longitudinal profile of 

Kipsonoi River. It is located at coordinates 35o25.216‘S at Elevation 2120m. At dam site 45m high dam 
with embankment crest length of 300m can be constructed to impound a total of 21.7MM3. At this site 
water shall not gravitate to the proposed treatment site at Bosto Hill and therefore most parts of the 

county shall not be served by the gravity system. However, the site can be considered for dam for 
irrigation water because it has a shorter length of conveyance for irrigation water as it is closer to the 
irrigation demand area than the other alternatives. The reservoir area is densely vegetated. 

 
2.9: Analysis of Alternative Options 
Past studies have indicated that Bosto Dam Project is a viable project. Information gathered from pre- 

feasibility study also indicates the project is a priority project in Bomet County. The feasibility study  
explored the best alternative possible location of the proposed project components. The major 

components of consideration were dam structure, raw water mains, treatment works transmission lines 
and water storage. Location of the dam structure was considered to have a major bearing on orientation 
of other project components After identification of the three proposed sites for Bosto Dam Project, Dam 

site 3 (Tum) was dropped due to its low elevation hence it could not command supply water by gravity to 
most parts of the county. Dam Site 1 and 2 were selected for further detailed feasibility to prioritize the 
dam sites and select the most favorable dam site. The comparison was done based on 17 factors which 
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indicated that dam site 1 as the most appropriate both in terms of design suitability and minimal 
environmental risks. The analytical factors were as follows: 

a) Gravity/pumping 
b) Outlet elevation (m) 
c) Reservoir capacity (MCM) 

d) Dam height 
e) Embankment volume (MCM) 
f) Flooded area (Ha) 

g) Crest length (M) 
h) Catchment area 

i) Fetch 
j) Valley features 
k) No. of person to be displaced 

l) Accessibility 
m) Power generation 
n) Type of vegetation to be inundated 

o) Storage efficiency 
p) Conveyance km 

 
Table 2.22 provides a summary of findings for the analysis of alternative options for Site 1 and Site 2. 
 

             Table 2- 22: Summary of findings for the analysis of alternative options 

 Features Dam Site 1 Dam Site 2 

1 Gravity/Pumping Gravity Gravity 

2 Outlet elevation (m) 2320 2220 

2 Reservoir capacity (MCM) 29.40 20.0 

3 Dam Height 45 45 

5 Embankment Volume (MCM) 0.590 0.622 

6 Flooded area (Ha) 300 225 

8 Crest length (M) 345 450 

9 Catchment area (km2) 124 196.7 

10 Fetch 6.5 5 

11 Valley features Good Good 

12 No. of person to be displaced None None 

13 Accessibility Accessible Difficult 

14 Power generation 431KW 0 

15 Type of Vegetation to be 
inundated 

Low Biomass High Biomass 

16 Storage efficiency 49.89 32 

17 Conveyance km 19.3 15 

 
The ESIA work was therefore undertaken based on the environmental conditions in Dam Site 1 as 

described below. 
 
2.10: Geophysical and Technical Characteristics 

The geology of the general area was investigated in order to: 
a) Confirm geological conditions prevailing in the dam site, at the location of ancillary structures and 

in the reserve area, 

b) Establish the structural features of the dam site and seismicity of the general area, 
c) Determine whether the dam site is on a fault or fracture zone, or within its close proximity, and 
d) Determine availability and suitability of construction materials. 

  
The findings showed that the project area is part of the larger Mau ranges, a densely forested NNW-
trending Volcanic highland belt flanking the western margin of the formally Kenya Rift Valley. The main 

range is bound on the east and North east by major scarps marking the main faults of the adjacent parts 
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of the Rift Valley. To the South and south west, the Mau slopes steadily down to merge into vast plains 
representing the sub-Miocene peneplain overlain by a comparatively thin cover of tertiary and Pleistocene 

volcanic rocks, residual hills and inselbergs of Precambrian rocks are common. The apparent regularity of 
profile of the main Mau range is, however, shown on closer inspection to be broken by numerous, deeply 
incised V- shaped valleys, frequently, more than 170m deep. The drainage pattern in and around the 

Bosto Dam Project includes the rivers Nyongores Narok and Itare and Amalo source of Mara River and 
several streams draining their water into the main these main rivers. The climate of the area is cold and 
wet. There are many Murram roads constructed in the recent past, but numerous minor roads, cattle 

tracks and major foot paths still exist. Moderate rainfall renders many of the tracks impassable. The 
selected area is in a gorge-like valley that is set in a volcanic zone area. The area has brown red soils 

cover derived from the weathering of the volcanic ashes below. The grey volcanic ashes appear poorly 
sorted constituting of ashes, pebbles and volcanic boulders that have compacted to become 
agglomerates. Isolated areas have mottled grey agglomerates and tuffs that appear rocky. The dissected 

river beds and isolated areas have these outcrops (GoK 2016). 
 
2.10.1: Geology 

The Mau area is one of the world‘s largest lava and pyroclastic fields. Episodes of Tertiary volcanic 
deposition produced the current Mau volcanic suite. Alluvial deposits have accumulated in numerous 
valleys; these are however, mainly fine grained and occasionally deposited in a marshy environment 

especially at some distance from the stream. The geological formation in the area is characterized by the 
Mau Phonolites and the Mau tuffs whose characteristics are highlighted below. 
 

a) Mau Phonolite (Miocene) 
The project area is located at South Western edge of extensive volcanic shield, commonly referred to as 
Mau Volcanics. They consist of sheared sedimentary deposits, lavas, granites, pyroclastics and others. In 

the Northern parts of the area the Mau Volcanics attains a thickness of some 300-400m but lower 
towards the South.  Lithologically they consist predominantly of phonolite lavas occasionally interbeded 
with tuffs. Both phonolites and tuffs are very susceptible to weathering which can result in deep mantle 

covering the volcanics. In the Northern part of the study area the phonolites capping is interrupted by 
two inselbergs (Koiwa and Bosto) consisting of fine grained quartzite belonging to the basement system 

which is elsewhere lava flows. The phonolite area dark grey, strongly porphyritic lavas with a 
characteristic splinter fracture. The rocks were confined to continuous section of the river bed at the dam 
and parts of the reservoir sections and outcrops were found on the slopes near the river. The phonolites 

occur beneath the tuffs presenting as higher resistivity value zone. At the dam site, the phonolite 
presented in the deeper zones as higher resistivity zones. 
 

b) Mau tuffs (Pliocene) 
The site has a thin layer of brown red soils underlain by compacted agglomerates of Volcanic ash, 
pebbles and boulder sized pyroclastics. The volcanic ash deposits are underlain by Mau tuffs. The tuffs 

occur as an upper dry zone with a deeper water saturated zone, presenting as low resistivity zone. The 
phonolites occur beneath the tuffs presenting as higher resistivity value zone. Mau tuffs are underlain by 
phonolites. Mau Tuffs and are overlain phonolites. Figure 2.3 shows the geological map of the project 

area. 
 
2.10.1.1: Geological investigations 

Geophysical investigations were undertaken during the pre-project feasibility study (GoK 2016).  This 
involved Electrical Resistivity analysis to unfurl the competency of the sub surface to sustain a large dam.  

After the reconnaissance study, the application of field studies ensued. Two methods were applied which 
include Horizontal Electrical Resistivity Profiling (HERP) and Vertical Electrical Resistivity (VES). The 
profiling and sounding were designed to capture certain areas of critical interest in the proposed dam 

site.  Profile 1 was done 10m upstream while profile 2 was done 10m downstream of the dam axis. River 
and reservoir profile was carried out along the river into the reservoir and spillway profile along the 
proposed spillway. The vertical electrical sounding was carried out along the dam axis.  

 
2.10.1.2: Electrical resistivity analysis 
The methods applied included the Werner and the Schlumberger to infer the subsurface prospects. The 

Werner method is a qualitative method that quickly unfurls lateral anomalies along the study area. The 



28 

 

method seeks to determine the variations at a constant depth along the area determined. The anomalies 
sought include the changes in the lithology, weathering, and moisture content, the presence of structures 

such as faults or fractures, domes, thicknesses of beds or the presence of minerals or water quality. The 
Schlumberger array method involved electrical resistivity sounding, also called vertical electrical sounding 
(VES), an electric current (I) is passed into the ground through two metal pegs, the current electrodes.  

Subsurface variations in electrical conductivity determine the pattern of current flow in the ground and 
thus the distribution of electrical potential. A measure of this is obtained in terms of the voltage drop 
(ΔV) between a second pair of metal pegs and the potential electrodes placed near the center of the 

array.  The ratio (V/I) provides a direct measurement of the ground resistance and from this and the 
electrode spacing, the apparent resistivity (ρ) of the ground is derived. A series of measurements made 

with an expanding array of current electrodes (Schlumberger Array), allows the flow of current to 
penetrate greater depths, providing information on the vertical variation in resistivity.  The calculated 
apparent resistivity is plotted against current electrode half separation on a bi-logarithmic graph paper to 

constitute the so-called sounding curve.  The curve depicts a layered earth model composed of individual 
layers of specific thickness and resistivity. Interpretation of the sounding curves is can be achieved by 
computer software. Figure 2.4 shows the lay out for the ER assessment. 

 

 
   Figure 2- 3: Geological map of the project area  
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Figure 2- 4: Lay out for the ER assessment 

 

A deep probe resistivity meter Model No. SSR-MP-AT was used to acquire data. The resistivities recorded 
on each chainage were plotted on Resistivity-Distance graphs for each profile to give pictorial 
representation of resistivity changes in the profile lines. By use of software GEWin version–4  the data 

was interpreted to produce lithogical models of the sub surface. The model discerned the respective 
resistivities to depth so as to denote different types of lithological units at any given point. 
 

There are several possible sources of errors in electrical resistivity sounding, but most common ones are: 
a) Errors due to difference in spacing of the current electrodes; 

b) Use of wrong geometric constant (K) while calculating values 
c) Assumption that the rock formation are homogenous 
d) Inaccuracies in reading, recording and calculating the resistivity values. 

e) Data interpretation due to ambiguity in curve modeling as one can fit many models 
 
The errors arising from these, sources of errors are minimized by total field quality control. To ensure 

corrected measurements, the current electrodes were pegged at equal distances from the sounding 
point. To control this, the resistivities were plotted in the field and where anomalies were noted, a repeat 
would be made. To ensure correct use of the geometric constant (K) the values of K were calculated in 

advance and printed on the field data sheet. Electrical resistivity sounding method assumes the rock 
formation is homogeneous. However, in reality the natural situation of rock formations is far from being 
homogenous. To address this source of error, the values obtained in the field were taken to represent 

apparent resistivities. True resistivities were obtained by computer analysis and modeling in the office. 
Extra care was taken to minimize errors introduced by reading, recording and calculation of resistivity 
values in the field. 

 
During the application of the Werner array method, two parallel HERPs were carried along the Dam Axis 
to cover the whole length of it. The array was set at AB/2=30 m and MN/2=10m at separations of 10 m 

between stations. The points also coincided with the alternate points of the VES points. The ER profile for 
the proposed dam site is shown in Figure 2.5. 
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 Figure 2- 5: ER profile for Bosto dam site using the Werner array method 

 
The findings showed that the area appears to have a subsurface that is continuous with no apparent 

suggesting a competent sub surface. The resistivities from station No. 11 to 36 have high resistivities 
suggesting a more consolidated formation nearer the surface. The subsurface is even more stable and a 
more competent subsurface at the river valley as proven by the high peak of resistivity values in areas 

closer to the river course.  
 
During the application of the Schlumberger array method, a number of VES was carried out on the Dam 

Axis, Reservoir and on the spillway. A set of VES was set to investigate the whole length of the Dam Axis. 
They were set along the middle of the Dam Axis at intervals of 20 metres.  A total of 30 stations were set 
and were investigated. These were also plotted on double logarithmic graphs as to produce graphs that 

were further subjected to interpretation by use of the Nile Gewin software. The results of the Nile Gewin 
were further plotted to produce geological cross sections across areas of interest. The ER profile for the 
proposed dam site is shown in Figure 2.6. 

 

 
Figure 2- 6: VES profile for Bosto dam site using the Schlumberger array method  

 

P1 

P2 
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The findings from the feasibility assessment were summarized as follows:- 
a) The volcanic ash and soil thickness is thinner in the valley closer to the river course 

b) The Right abutment of the Dam Axis is more rocky as compared to the Left abutment zone. The 
zone appears rocky with a thinner layer of the Volcanic Ash and Soil overburden. 

c) The phonolite layer is closer to the surface (20m) than at the periphery of the Dam Axis, possibly 

due to the thicker overburden at the periphery. 
d) The geophysical survey results ought to be collaborated and be investigated further by core-

drilling. This could be done at the most critical areas. The core drilling can be undertaken at the 

centre of the Dam Axis while a point each on the reservoir and spillway can be core drilled. 
 

2.10.1.3: The findings for specific components of the proposed dam are highlighted below:- 
 

a) Reservoir/River 

A set of seven VES points were set along the River. Three points in the reservoir area were investigated 
as another four points downstream of the Dam Axis were also investigated. Figure 2.7 shows the 
geological cross-section of Kipsonoi River and proposed Bosto Dam. 

 

 
Figure 2- 7: Geological cross-section of Kipsonoi River and proposed Bosto Dam 

 

b) Spillway 
The upstream side of the proposed spillway was subjected to 2No.VES points while the lower part of the 
Spillway was subjected to 4 No. The VES10 coincided the centre of the spillway along the Dam Axis. 

Figure 2.8 shows the geological cross-section of the proposed Bosto Dam.  
 

 
Figure 2- 8: Geological cross-section of the proposed Bosto Dam 

Dam Axis 
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The findings showed that the spillway channel route does not have anomalies of any consequence. The 
rock unit thickness for the upper volcanic ash appears to be uniform, in the range of about 4m thick. The 

underlying tuffs also appear undisturbed. The selected Spillway has no anomalies along the proposed 
route. 
The pre-project feasibility study concluded that the proposed Bosto Dam site has been studied along the 

critical parts of the Dam including the Dam Axis, the Spillway and the Reservoir and lower part of the 
dam site has been subjected to geophysical site investigations. Apparent results point to a site suitable 
for dam construction, given an apparent stable and competent sub surface. The feasibility study 

established The site is quite suitable for the dam construction subject to some core drilling results (GoK 
2016). Core drilling on the Dam Axis (at VES17) near the River and one each on the dam reservoir and 

the spillway. 
 
2.10.1.4: Trial Pits  

The pre-project feasibility study included intensive soil investigations (GoK 2016). The soils were 
observed to be uniform in the Dam axis area. The soils observed within the dam axis area were well 
drained, very deep red volcanic soils and with more than 90cm humic topsoil developed mainly from 

volcanic ash. The soil analysis involved six trial pits were excavated at appropriate locations along the 
dam axis, two along the spillway and one at the intake tower area and soil samples collected from layers 
with marked physical difference. The trial pits were excavated at appropriate location along the dam axis. 

Plate 2.3 shows the soil horizon in the trial pits 
 

Plate 2- 3: Soil horizons in the trial pits 

 
Trial pit 1- Dam axis- spillway point  LHS 

 

 
Trial pit 2- dam axis RHS 
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Trial Pit 3 

 

 
Trial pit 4 

 

 
Trial pit 5 

 
The findings from the trial pits indicates shallow overburden of red volcanic soils near the river bed. The 
overburden becomes deeper along the dam axis from river bed towards the crest level. The red volcanic 

soils are underlaid by weathered grey to brownish tuff. While at the river bed is covered by fresh 
phonolites. 

The results of the soil analysis are as shown in Table 2.23. 
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 Table 2- 23: Summary of laboratory test results 
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2.10.1.5: Other suitability tests  
 

a) Ground water  
Trial pits dug at higher elevations on both abutments did not strike any water, indicating that 
groundwater table is deep at higher elevations. Permanent ground water is expected at deeper 

horizons in areas where the rock is fractured or has considerable weathering. Ground water is shallow 
within valley bottoms of Kipsonoi River. This is displayed by the presence of numerous springs which 
have developed due to impervious weathered rock. 

  
b) Embankment fill borrow areas 

The suitability of the on-site materials for the dam was assessed. The field observations have 
indicated that embankment fill materials will be obtained from the cut off in the reservoir area. 
Borrowing from the reservoir area would also create additional storage and the actual quantities of 

both fill materials and rip rap will be determined at later stage after core drilling.  Material for 
impermeable clay core of the dam will be required. The requirement is that the clay core needs to be 
impermeable. From the trial pits, it was apparent that soils overburden especially on the upper slopes 

is of sufficient thickness and borrow areas with reasonable yields can be established within the 
reservoir basin. Further investigation shall be carried out during preliminary design stage. 
 

c) Quarry Products  
Quarry products will be required for rock fill, rip rap and aggregates for concrete and stones for 
protective gabions.  The requirements are that the quarry products need to be hard, durable and able 

to withstand disintegration from mechanical or chemical weathering and from quarrying, loading, 
haulage and placing operations. The phonolites and hard tuff of the basement rocks will be the main 
materials that are found within minimal haulage distance from the dam axis. 

 
d) Sand Sources 
Clean sand will be required for the manufacture of concrete and for seepage control filters layers 

within the embankment. The requirements are that the sand needs to be hard, durable and able to 
withstand disintegration from mechanical or chemical weathering. There are no sources of clean sand 

within the project site. The nearest source of sand is Katito–Kendu Bay Road in Kisumu County about 
185km from the dam axis or Mogotio in Baringo County approximate 170km from the dam site. 
 

2.10.1.6: Overall findings 
The geophysical investigations have confirmed the findings of geological investigations concerning the 
subsurface structures and the depth to the bedrock. Arising from the studies carried out on the 

horizontal electrical resistivity (HERP) and vertical electrical sounding (VES) and the results thereof, 
the proposed dam site 1 is thus on stable subsurface foundation. There are no linear structures in the 
form of faults nor deeply weathered zones or weak lithology discernible from the profiles. No down-

faulting was discernible on either side of the river. The VES findings confirm the results of HERP. 
 
The proposed dam axis was extensively investigated with intensive HERP and VES. On both 

abutments resistivity values attenuate quickly due to increasing thickness of the overburden 
composed of red volcanic soils and the weathered rock. The studies revealed no significant anomaly 
likely to cause Dam failure. Phonolite is stable, but the overburden will be cut off on both side of the 

abutments. The rock constituting bedrock are exposed at the river channel. There is overburden of 
about 12m of top soil and the weathered rock. This weathered layer ought to be removed to access 

the more stable unit of compact and very rock.  
 
2.11: Hydrological investigations 

The proposed dam will be constructed along the Kipsonoi River which is situated within the Lake 
Victoria drainage Drainage No 1, Sub Drainage Area 1. There are three major rivers in the area 
namely Kipsonoi River, Itare River and Nyongores River. The three rivers flow parallel in East–South 

West direction and finally drains to Lake Victoria. All the three rivers show evidence of rejuvenation in 
the form of waterfalls,  
rapids and rock bars. Kipsonoi River originates in Eastern Mau Forest South of Molo Town currently, 

Kuresoi District, at an altitude of about 2900M. It then flows South-Westward through South Western 



37 

 

Mau Forest to Bosto area in Konoin Sub county then proceed through Sotik town before joining 
Chemosit/Yurith River to form Sondu Miriu river. Kipsonoi River has a longer course than Itare 

resulting in average gradient of 1%. River Kipsonoi has three gauging stations as indicated below 
There are three gauging stations are presented in Table 2.24. 
 

Table 2- 24: River Gauging Stations along Kipsonoi River 

Gauging 
station 

ID County Operation 
years 

Operation 
duration (yrs) 

Longitude latitude Alt 
(m) 

Kipsonoi-1 1JF04 Nakuru 1961-92  32 35.613889 -0.45 2460 

Kipsonoi-2 1JF06 Kericho 1963-91 29 35.220833 -0.708333 1840 

Kipsonoi-3 
Kapsimbiri 

1JF07 Kericho 1977-94 
  

18 35.085556 -0.590278 1680 

 

RGS No. 1JF07 is located about 35 km downstream of the proposed Bosto Dam alternative 1, about 
1km North West of Kapsimba Tea Factory, RGS No. 1JF06 is located at Chebole, about 25km 
downstream of Bosto Intake and RGS No. 1JF04 is located about 10km upstream of the proposed 

Bosto Dam alternative 1. In view of the above, RGS No. 1JF04 is the nearest upstream and 1JF06 is 
the nearest downstream hence applicable to Bosto Water Supply. 
 

2.11.1: Flood analysis for design of hydraulic structures 
Kipsonoi sub catchment is situated in the upstream of Sondu catchment with average elevation of 

about 2100 m above sea level. The mean annual rainfall is about 1200 mm/a. The catchment area 
upstream of the abstraction (proposed dam site) is estimated as 124 km2 as shown in Figure 1. The 
sub catchment is characterized by gentle slopes and crop farming as dominant land use. The soil type 

is mainly loamy soil. 
The flood analysis was done for the Kipsonoi sub catchment using rainfall data of 61 years period 
(1950 – 2011). The flood analysis of the Kipsonoi sub catchment was conducted to estimate the flood 

that is most likely to occur during the lifetime of the proposed Bosto earth dam. The lifetime of the 
proposed earth dam of 50 years was considered in estimating important flood parameters to avoid 
designing of very costly structures causing unnecessary investment, since such a very high magnitude 

of flood might not occur in the lifetime of the structures. 
 
One of the key flood parameters estimated was Probable Maximum Flood (PMF) that might occur 

under worst meteorological and hydrological conditions during the lifespan of the structures. This PMF 
includes floods ranging between standard project flood (flood that is likely to be exceeded in 
magnitude only at rare occasions) and Maximum Probable Flood (MPF). It is economically unfeasible 

to design a structure for all PMF values and in this specific proposed dam i.e. Bosto earth dam, a 
certain magnitude was decided based on the lifespan of the dam. According to Gumbel‘s Method, 

PMF for safe design is estimated as equaled to return period of ten times the lifespan of the structure.  
However, no method can precisely predict future meteorological and hydrological events how-s-ever 
the elaborate historical data may be. Therefore, the expected rainfall and flood can be approximated 

with percentage of uncertainty and hence the discretion and judgment of the design engineer is of 
utmost importance.  
 

Maximum probable flood (MPF) is the flood that is expected to occur with almost zero percent 
chance. In this analysis probability and statistical methods were used in determining flood frequencies 
over 60 years period (1950 – 2011) for the Kipsonoi sub catchment. Then the probabilities were 

plotted on empirical relations.  In this analysis, the PMF was estimated as the flood that can occur 
with return period of 500 years (i.e.  ten times the lifespan of the proposed structures to ensure their 
safety). This was taken because of the uncertainty of the rainfall data in the meteorological databases 

and also considering the base flows which are not factored while estimating peak flows. Base flows 
are always considered as negligible compared to the amount of surface and lateral run offs under the 
worst meteorological and hydrological conditions. Peak discharges passing the proposed abstraction 

point in Kipsonoi sub catchment were computed using daily rainfall data, size of the catchment 
(area), land use and slope characteristics. For example, the land use and slope characteristics give 
the run off coefficient value. Figure 2.9 shows the return periods when various flood magnitudes are 

expected to reoccur.  An expected flood to occur with a return period of 1000 years is approximately 
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210 m3/s. While in return periods of 5000 years and 10, 000 years are about 250 m3/s and 263 m3/s 
respectively. 

 

 
Figure 2- 9: Frequencies of flood occurrence  

 

The computed probabilities shown in Figure 2.10 were used to estimate Maximum Probable Flood 
and Probable Maximum Flood. The Maximum Probable Flood is taken as flood with almost zero 
percent chance of occurrence. In this flood analysis, the curve equation was used to determine 

Maximum Probable Flood with 0.0001 % chance of occurrence. The estimated Maximum Probable 
Flood for Kipsonoi Sub catchment upstream of proposed Bosto dam is 374.9 m3/s. The Probable 

Maximum Flood as already indicated that 500 years return period was used with 0.2% chance of 
occurrence. Hence the estimated Probable Maximum Flood for the sub catchment is 190.5 m3/s. In 
addition, any value ranging between 190.5 m3/s and 374.9 m3/s can be used as a design PMF value. 

So, the engineer designing hydraulic structures in the sub catchment is flexible to use any value 
within the given range. The total mean annual flood water routing through the proposed Bosto dam 
site is approximately   268 MCM/annum excluding base flows.  

 

 
Figure 2- 10: Curve showing percentage chance of exceedance in Kipsonoi sub catchment 

 
It was observed that the sediments in the upstream of the proposed Bosto earth dam were mostly silt 

and boulders. These revealed that the velocity of water passing the abstraction point is high during 
wet seasons and moderate in dry periods. Estimation of sediment load into the reservoir depends 
upon erosion characteristics of the sub catchment and characteristics of the rainfalls that produces 

run offs. The key factors which determine sediment discharge are soil type and texture, land slope 
and land use type. Sediment modeling using SWAT model is the method preferable for estimating 
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sediment yield for the sub catchment. This is because the model can be parameterized to suit a 
specific catchment unlike empirical formulae which are derived based on assumptions of studies 

conducted in other catchments. 
 
2.12: The Proposed Dam  

Dam site 1 was proposed for the next phase of the study. The dam height is 40m with the crest level 
at elevation 2335masl. Indicative dam impoundment is 29.4MCM out of which 8,424,900m3 will be 
utilized for domestic and livestock use, 12,300,000m3 would be utilized for mini hydropower 

generation while the rest would be lost through underground water recharge, seepage and 
evaporation.  The site is capable of supplying water to WTP and the supply area by gravity. Water at 

the dam will be abstracted at 2320masl. It has the advantage of mini power production of 660KW 
and minimum vegetation destruction compared to the other alternatives. The dam is proposed to be 
rock fill with clay core. Other structures at the dam are Bottom Outlet Culvert of approximate 265m, 

Ogee spillway with 200m long channel and intake tower. Figure 2.11 shows the site location for the 
proposed dam. Figure 2.12 shows the Bosto dam and its water supply area. 
 

  
 
 

 
Figure 2- 11: The site location for the proposed dam 
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Figure 2- 12: Bosto dam and water supply area 

2.12.1: WTP  
Water treatment capable of treating 80,238m3 per day is proposed to be located at Bosto Hill at 
elevation 2260. Treated water Tanks water will also be located at WTP site that will command gravity 

water supply to the supply area of 1050Km2. The Water Treatment Facilities are expected to treat 
56,620m3/day for future stage with a provision space for expansion to 80,300m3 per day by 2030. 
The plant will be constructed at Bosto hill as per location description in the introduction above. 

Figure 2.13 shows the WTP layout while Figure 2.14 shows the structural plan for the WTP works. 
Plate 2.4 shows the proposed WTP site at Bosto Hill. 
 

a) Intake works 
Intake building shall be a one storey building with chemical store at the ground floor for storage and 
a 7-day mini store for daily chemical use. It has a chemical hoist lift to lift chemicals to solution tanks 

located on first floor. The main door shall be sliding door shall have adequate provisions for a 7-ton 
lorry to enter for off-loading chemicals. The house block shall have hip-type roof made of timber 

trusses with clay tiles and PVC ceilings. The windows 1.2m by 1.2m 20No shall be having PVC frames 
with normal 3mm clear glass. The window shall be sufficient to allow maximum aeration when fully 
open. The doors shall be steel framed epoxy painted with adequate emergency doors and opening to 

outside. 
 

b) Chemical tanks 

3No RC chemical solution tanks with epoxy painted inside lining measuring 5m by 4 by 2m deep for 
alum where 1No are on duty and 2No on standby with an electric motor in each attached with 
stainless steel stirrers for mixing chemical.  3 No gravity flow dozers with controls and necessary 

connecting pipes from alum solution tanks. 2No reinforced concrete tank with epoxy painted inside 
lining for Soda ash where one is on duty and other on standby with an electric motor with stainless 
steel stirrers.  2No gravity flow dozers with controls and necessary connecting pipes from soda ash 

solution tanks.  
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Figure 2- 13: WTP layout 

 

 
Figure 2- 14: Structural plan for the WTP works 
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Plate 2- 4: Proposed WTP site at Bosto Hill 

 
There will be a provision for supply of clean water to the solution tanks. An automatic water splashing 
system shall be provide in case of chemical accidents on the body of the operator. Three complete 

fire hydrants connected to the water supply and located at strategic points. The lighting of the area 
shall be adequate to allow for operation at night with minimal application of alternative lighting 
devices. 

 
c) Water transfer pipe to flocculation Chambers 

There will be a 500mm dia Ferro cement pipe transferring water from flash mixing point to the inlet 

channel for three series and independent flocculation chambers.  
 

d) Flocculation chambers 

Each inlet to the 3No flocculation chambers 12m by 12m by 2m deep shall have a vertical screw gate 
pipe to open and close into each flocculation chamber. The common inlet channel 3m 1.5m by 2m 

joined to the flocculation tanks. The lighting of the area 12No shall be adequate to allow for operation 
at night with minimal application of alternative lighting devices. The 2No coagulation/flocculation 
tanks measuring 12m by 12m by 2m shall be reinforced concrete hydraulic flocculation tanks with 

mass concrete baffle walls with a design capacity of 56,620 m3/day. The channel velocity shall be 
0.5m/sec for the first 2/3 of the channels and 0.3m/sec for the last 2/3 of the channels. The tanks 
will have baffle walls with varying channel and slot size to gradually reduce the channel and slot 

velocity to allow flocs formation. Each flocculation chamber will be provided with facilities to clean 
using water hydrants. The proposed 2No flocculation tanks shall have an effective depth of 1.0 m 
(overall depth to be 1.5m) and with dimensions of 11mx11m. There will be a provision for a space for 

future expansion for one more flocculation unit of the same size. 
 

e) Horizontal Flow Clarification – Sedimentation tanks 

The clarifiers shall be horizontal flow sedimentation tanks. 5No. parallel tanks are proposed. The 
tanks walls and floor slab shall be reinforced concrete class 30/35. There shall be a pedestrian 
walkway between the sedimentation tanks with adequate lighting that allow night operation with 

provision of the extra lighting devices. The walkway shall have steel guardrails and bottom of path 
shall have 100mm high wall to prevent walkway wash water entering the sedimentation tanks.  There 

will be a common channel with vertical screw sluice gates to each sedimentation tanks for water entry 
to the tanks. The sedimentation tanks has been designed with a surface loading rate of 1m3/m2/h 
and an effective depth of 2.5m. The sedimentation tanks will have a detention period of 2hrs. Each 
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sedimentation tank shall have an effective area of 486m2. Based on length to breadth ratio of 6:1, 
the tank dimensions shall be 54m long and 9m wide. To allow the additional 25% volume for sludge 

accumulation, an additional depth of 0.7m is required at the bottom. The tank floor shall slope gently 
at 5% slope towards a pocket placed at the 18m from the inlet channel. Considering a 0.75m 
freeboard, the total depth of the sedimentation tank shall be 3.5m at inlet side reducing to 2.5m at 

the outlet side. The outlet will consist of weir plates suspended over the last 25% of the length of the 
sedimentation. The weir collector channel for each weir shall have a velocity of 0.3m/s in order not to 
destroy the residual flocs. The weir channels fitted with V-notch on both sides shall discharge into 

outlet channel feeding the filters. Each sedimentation tank shall have 4No collecting channel into a 
channel for before entering the filters. The top of the common channel shall have removable concrete 

slabs to allow for channel cleaning. The common channel shall act as walkway with steel guard rails 
and provision for lighting for night operation without extra lighting device. 
 

f) Rapid Gravity Filtration 
The rapid sand filter shall be a reinforced concrete class 30/35 for both walls and floor. The Rapid 
gravity sand filtration method (refer to design manual for water supply in Kenya 2005) is 

recommended and designed at surface loading rate of 5m3/m2/hr. 14No filters are proposed each of 
size 4.5m width by 8m length (Area = 36m2 total area is 504m2). The filter media bed shall consist 
of quartz sand supported by a layer of course material generally gravel, that will not be dislodged by 

the backwash water. The filter sand of 0.7-1mm effective size would require 4 gravel layers from top 
to bottom with the following sizes:- 

i. 15cm of 2 - 2.8 mm 

ii. 10cm of 5.6 - 8.0mm 
iii. 10cm of 16 - 23mm 
iv. 20cm of 38 - 54mm and  

v. Uniformity coefficient of 1.4.   
 
The filter sand shall be supported by a layer of coarse gravel of 0.55m thick. The under-drain system 

shall be approved nozzles screwed on a HPDE PN 20 pipework as the main laterals which is joined 
into a main collection channel to common clear water collection channel. The water from all the clean 

water collection system shall be connected to a common the clear water channel which lead treated 
water to clear water tank. There will be a reinforced concrete wash water collection channel located 
75cm above the sand measuring 300mm by 300mm internal dimensions. The wash water collection 

channel shall be connected to wash water pipeline which end up in the wash water recirculation 
system (to be described). The filter unit shall have an alarm detector to operator room for high water 
level alert. 

 
g) Filter Gallery  

The filter gallery house shall be a one storey building. The clear water, air blower, wash water and 

back wash water valves shall be located in first floor of this house which is adjacent to filter unit. 
There will be a passage above the filter but adjacent to filter gallery wall. The valve wheel will have 
extension because the valves are located on the lower floor. Both floor shall have sufficient light to 

allow operation without the requirement of an extra lighting devices at night.  
 

h) Pump House 

There will be a pump house 12m by 12m by 10m high located next to clear water house with one of 
the wall being the clear water tank. The house will house be sufficient to house 6No pumps: Roof be 

hip roof with timber trusses and clay tiles. 2No backwash pump (one duty and one standby) each 
with a capacity of 175m3per hr and a head of 40m and the 300mm Dia Ferro cement connecting pipe 
from the clear water tank to the backwash. Each pump shall have relevant analogy pressure monitor 

devices as appropriate. 2No high-lift pump with a capacity of 175m3per hr each with a head of 100m. 
The pipe between the pump and the tank is 250mm dia Ferro cement for 1000m and 250mm dia 
HDPE PN16 for a distance of 1000m. 

2No wash water recirculation pump with a capacity of 80m3per hr each with a head of 50m. The 
suction pipe between the pump and the recirculation tank is 200mm dia Ferro cement for 300m. The 
delivery pipe to the inlet to the flocculation tanks 200mm dia Ferro cement for a distance of 700m. 
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2no containerized air blower one duty and one standby. The connecting pipe from blower to the 
bottom of the filter bed and necessary switch on and off at the filter gallery house. 

 
i) Pump house other auxiliary works 

The complete control panel for 6No pumps and for air blower with auto-o-off switch with all power 

surcharge protections. The electrically motorized chain block 20ton and well supported steel gantry to 
remove pumps and/or motors for service or repair. 
 

a) Chlorination dozing house and gas chlorine room 
A separate chlorine dozing house along the filtered clean water channel before water entering the 

clear water tank. The house to measure 3m by 3m with masonry wall in natural stone and timber roof 
with clay tiles. Add an ultra-sonic flow meter to measure volume of treated water with a data logger 
connecting cable to the operator room with a display unit which has a totalizer and data can be 

downloaded located in the administration house. The gas chlorine room to accommodate two large 
cylinders measuring 10m by 10m with masonry walls and timber trusses and clay roof tiles. The initial 
two cylinders 500kg at 2.6mpa each to be provided and connect with all leak detector with sound 

alarm system. Provide pump for connecting water and the gas to test 
 
2.12.2: Water distribution network 

The general topography of Bomet County indicates that most of the areas lie below 2200m above sea 
level and therefore supply by gravity is feasible save a few areas on the hills.  Various sizes of 
balancing reservoirs ranging from 50M3 to 5000M3 and about 350km long transmission lines ranging 

from 550mm to 150mm are proposed to be constructed in the supply area. Figure 2.12 shows the 
water distribution network for the Bosto dam. Figure 2.15 shows the water distribution tanks for the 
Bosto dam. Plate 2.5 shows the water distribution area. The tanks will be reinforced by concrete. 

 

 
Figure 2- 15: A map of the water distribution tanks for the Bosto dam 
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Indicative coordinates of the Dam axis, WTP Grid zone 36M S and tank sites 

 

No. Coordinates Name Eastings Northings Altitude(masl) 

 

1 Water Treatment Plants 766000 9929250 2250 
 

2 Dam axis(River bed) 778350 9939950 2275 
 

3 Wall fall at down dam site 777900 9938350 2260 
 

4 Bosto Hill Tank 225m
3
(pumping 766400 9938350 2320 

 

5 Taboino Hill tank 500m
3
 762350 9934350 2200 

 

6 Seanin/Koiwa Tank 500m
3
  760109 9932437 2185 

 

7 Sotit tank 225m
3
 765843 9935936 2183 

 

8 Embomos Tank 225m
3
 756354 9939260 2176 

 

9 Kaptebengwet 225m
3
 756364 9936953 2100 

 

10 Saseta (Existing tank) 1300m
3
 754063 9931514 2036 

 

11 Chebirbelek (Existing Tank) 180m
3
 749149 9927905 2000 

 

12 Kapletundo 225m
3
 745498 9927036 1940 

 

13 Yaganek 500m
3
 739198 992276 1905 

 

13b Kaplong  225m
3
 739178 9926088 1880 

 

14a Chebitet 225m
3
 742654 9930414 1940 

 

14b Chebilat 225m
3
 744508 9931481 1960 

 

15 Kapchekora/Sotik  225m
3 

 736117 9925202 1860 
 

16 Mogoiywet 225m
3
 764665 9926935 2133 

 

17 Ndarawetta 1600m
3
 765277 9924340 2140 

 

18 Aisaik  2500m
3
 760780 9920569 2100 

 

19 Kapsimotwa 2500m
3
 759747 9917021 2040 

 

20 Bomet 4000m
3
 7600088 991480 1980 

 

21 Kapkwen 500m
3
 7556384 9913320 1960 

 

22 Kapsirich 500m
3
 751811 9906459 1940 

 

23 Siongiroi 225m
3
 748209 9903937 1880 

 

24 Singorwet 225m
3
 756908 9919946 2020 

 

25 Mutarakwa 2500m
3
 750077 9912682 2048 
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26 Ndanai 500m
3
 732612 9908004 1940 

 

27 Bartore 225m
3
 76328583 992569 2133 

 

28 Kitaima 225m
3
 759528 9923939 2100 

 

29 Kimargis 225m
3
 755748 9925250 2040 

 

30 Chesoen 225m
3
 754261 9922617 2010 

 

31 Kipsonoi 225m
3
 746813 9919535 2000 

 

 

 
 

 
Plate 2- 5 : A photograph of the water distribution area 

 
2.12.3: Water transmission pipelines 

Figure 2.16 shows the network of water distribution pipeline for the Bosto Dam. This will consist of  
the main line from the dam to the WTP and then the various pipelines to the thirty storage dams in 
Figure 2.15 above. 

  
 

2.12.4: Access roads 

Accessibility is such a vital consideration for the project of this magnitude for the delivery of 
construction materials and during the operation and maintenance stages of the project. There is an 

existing 18Km motorable earth road joining proposed treatment works to Litein-Bomet road. From 
proposed WTP there is a 19Km track through Mau forest to the proposed dam site. However, the 
track has not been cleared. The track traverses 10km further beyond the dam to the Kapkembu in 

Nakuru County. The dam site can also be accessed from Keringet in Nakuru County through 
Kapkembo. Figure 2.17 shows the dam site access route from Kapkembo forest camp. 
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 Figure 2- 16: Network of water distribution pipeline for the Bosto Dam  

 
 

 
Figure 2- 17: Bosto dam access route from Kapkembo forest camp 

 

2.12.5: Hydro power generation 
A mini hydropower will be set up for hydropower generation. 
 

2.12.6: Sources of construction materials 
Core material at reservoir area and Ballast/ Aggregates can be obtained from  Keringet  at Quarry at 
maziwa area for the dam. Satiet Hill at Koiwa and Shamji  at Kaplong for the treatment works.  

Murram for the road shall be obtained from various points along the road and from Bosto hill quarry. 
 
2.12.7: Estimated Project Investment  

The costs are derived using prevailing construction rates in Kenya. The scope of works is expected to 
involve embankment construction, diversion culverts, spillway excavation, draw off works and tower, 

Kapkembo 

KFS Camp 

Proposed 

dam site 
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penstock, ancillary works such as fencing, and site roads, water treatment works, pipeline installation, 
storage and break pressure tanks. Backwash pumping units and elevated tank.  

The estimated cost for the construction of Bosto dam and the proposed water supply system is 
approximately 19,542,600,000/=Kenya shillings. 
  

2.12.8: Implementation duration 
Construction of the proposed dam and water supply system is estimated to take 3 years.  
 

2.12.9: Project justification 
The proposed Bosto water supply Project is conceived to serve Bomet County and parts of Kericho 

County (Kapkatet) as the project coverage area. The project area has current piped water coverage 
of less than 10% with 90% of the existing water schemes being pumping schemes which are not 
sustainable due to the high operational costs. The revenue earned from the pumping water schemes 

does not compare with the operations and maintenance costs and therefore the County Government 
has been meeting a good part of the operations and maintenance costs in order to make water 
affordable to common people. 

 
Bomet County is blessed with many rivers that flow from high elevations to low elevations of the 
County. There is need to explore means of tapping the water at the high elevations and develop 

water systems that are gravity flow. Therefore, Bosto Water Supply Project seeks to provide gravity 
flow water scheme that will increase water coverage as well as integrate existing water schemes so 
as to eliminate pumping components of the schemes to ensure reduced operation and maintenance 

costs and hence affordable and efficient supply of water. 
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3. ENVIRONMENTAL BASELINE SITUATION  
The NWCPC Bosto dam project will be in Bomet County which is one of the 47 counties in the 

Republic of Kenya. 
 

3.1: Bomet County 
Bomet County (2037.4 km2) lies between latitudes 0º 29' and 1º 03' south and between longitudes 
35º 05' and 35º 35' east. It is bordered by four counties, namely:  Kericho to the north, Nyamira to 

the west, Narok to the south and Nakuru to the north-east (Figure 4.1).  

 

 

Figure 4- 1: Map of Bomet County 

 
Bomet County has a population of 440,842, a density of 304 persons/km2 (2009 estimates), and 
70,769 households with an average farm holding of 5 acres. The County ‗s altitude ranges from 

1,689m to 2,328m above sea level, while rainfall ranges between 1,000mm to 1,400mm per annum. 
The county is characterized by 7 sub-counties (Table 4.1).   
  

Table 4- 1: Administrative units in Bomet County 

Sub-County  

 

Wards  Area 

(km2) 
Locations Sub-

Locations 

Bomet Central  Silibwet, Singorwet, Ndaraweta, Chesoen 
and Mutarakwa  

266 8 23 

Bomet East  Longisa, Kembu, Chemaner, Merigi and 
Kipreres 

311.3 10 27 

Chepalungu Sigor, Kongasis, Chebunyo, Nyongores and 

Siongiroi 

535.8 15 42 

Sotik  Ndanai/Abosi, Kipsonoi, Kapletundo, 
Chemaget and Manaret/Rongena 

479.2 17 36 

Konoin  Kimulot, Mogogosiek, Boito, Embomos and 
Chechabas 

44.1 16 37 

 Total  2037.4 67 176 

 
3.1.1: Topography and climate 
The major part of Bomet County is characterized by undulating topography that gives way to flatter 
terrain in the south with the altitude varying between 2700 and 1800 meters above sea level. The 
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overall slope of the land is towards the south. Consequently, the drainage pattern is shaped in that 
direction. The County receives rainfall throughout the year with the long rains occurring from March 

to May and the short rains from August to October. The wettest months are April and May. Rainfall is 
highest in the lower highland zone with a recorded annual rainfall of between 1000 mm and 1400mm. 
The upper midland zone which lies west of the rift valley experiences uniform rainfall while in the 

upper midland zone on the southern part of the County, rainfall is low. The temperature levels range 
from 160C to 240C with the coldest months between February and April, while the hot seasons fall 
between December and January. The county has abundant water sources and even distribution of 

rain almost throughout the year. 
 

3.1.2: Hydrology and drainage 
The county is situated within the Lake Victoria drainage area and is characterized by several rivers. 
Among these are Kipsonoi river flows through Sotik to Lake Victoria, Chemosit flows through Kimulot 

in Konoin Sub-County, Nyongores flows from the Mau Forest southwards through Tenwek area, 
Amalo which originates in the Transmara Forest (Kimunchul) flows along south-western boundary of 
the County, and Tebenik/Kiptiget Rivers which flow along the northern boundaries of the County. 

Dams are found in the drier zones of Chepalungu, parts of Sotik sub-County and Longisa in Bomet 
East Sub-County.  
 

3.1.3: Water Supply and Management in Bomet County 

Bomet County, like other counties in Kenya is aiming at improving their water and sanitation sector in 
line with Kenya Vision 2030 and the UN-SDG-6. The water supply schemes within Bomet County 

including Sotik Town area are operated and managed by the Bomet Water Company Ltd 
(BOMWACO). BOMWACO is a private commercialized company established under the company‘s act 
CAP 486, Laws of Kenya. Litein‘s Water Supply and sanitation system which covers Kapkatet Market 

Centre are presently operated and managed by the Tililbei Water and Sanitation Company Ltd. 
(TILWASCO). TILWASCO is a private commercialised company established under the company‘s Act 

CAP 486, Laws of Kenya. 
 
The existing water supply schemes which are managed by BOMWACO are Itare, Sotik, Bomet, 

Longisa, Sigor, Olbutyo, Kamureito, Yaganek and Ndanai water supply. The main water sources 
within the County include Nyongores, Kipsonoi, Itare, Kiptiget, Chemosit Amalo, Mara and Sisei. 
There are also several community water projects in various stages of completion funded mainly by 

the County Government, CDF, Community Development Trust Fund (CDTF), national institutions such 
as Water Service Trust Fund (WSTF) and State department of water, and other development partners 
such as African Development Bank (ADB). These include Kaporuso, Simoti, Sergutiet, Segutiet, 

Mogombet, Nyagombe, Taboino, Cheptalal, Tegat, Chebang‘ang‘ and Kaptebeng‘wet water projects 
among others. 
 

The operations and management of the water Supply is presently in transition stage whereby the 
Bomet County Government has taken over the operation and management of the intake works and 
treatment works which are located within Bomet County while the TILWASCO operates and manages 

only the water Distribution System within Kericho County. This arrangement is still at formative stage 
and is yet to be sanctioned by the Water Services Regulatory Board (WASREB). In the meantime, 

both Bomet County Government and TILWASCO have agreed to bear the operation and maintenance 
of the distribution networks in their respective areas of jurisdiction while the production costs are 
shared on prorated basis, based on the quantity of water supplied. 

 
The vision of Bomet County with regard to the water and sanitation sector is to be a leading sector in 
sustainable management of water and promotion of irrigation for growth and prosperity of the county 

(Bomet CIDP 2013-2017). The mission is to develop, conserve, utilize, protect and sustainably 
manage water and development of irrigation infrastructure for improved livelihoods for the people of 
Bomet County. According to the Bomet CIDP 2013-2017, water accessibility is still a problem in some 

parts of the County especially during the dry season. The water sub-sector intends to embark on 
water works such as the construction of dams, pans, boreholes and wells and expansion of the 
existing water schemes to increase coverage and ensure that supply is adequate. The County is also 
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willing to implement the NEMA regulations and guidelines in development and management of water 
resources in the County.  

    
3.1.3.1: Surface water resources 
Bomet County is traversed by many perennial rivers and streams which are part of the Sondu and 

Mara River Sub Basins. River Irate flows along the Northern boundary of the County, Kipsonoi River 
traverses the County from North East to South West almost dividing the county into two equal parts, 
whereas River Nyongores flows through the Southern part of the County joining Mara River which 

flows along the Southern boundary of the County. 
 

3.1.3.2: Ground water resource 
Previous hydrogeological studies have revealed that the Northern part of the County does not have 
good ground water potential. Borehole yield for the Northern and Central parts of the County have 

very low and unreliable yields as shown in Table 1.1. At the same time, the ground water resources 
in the Southern part has high levels of fluoride. Consequently, most of the domestic water sources in 
Bomet County are springs and shallow well in the Northern part where as the Southern part are 

mostly served by small pans. One of the problems in the County is that most of the water harvested 
from roof catchments is largely polluted with dust and smoke especially in areas adjacent to the 
roads. Consequently, water fetching takes a significant portion of women‘s and girls‘ time in Bomet 

County because traditionally it is their responsibility to avail water for the family.  
 

Table 1- 1: Ground water Yield in Bomet County 

Sub-county  Project name Status Yield m3/hr 

Bomet Central Kapkwen 
Ward 

1. Kapkwen Operational - 

2. Chesoen - - 

Nyangores 
Township  

3. Kitoben Children Vision Centre New 0.8 

1. Kipsigis Teachers Sacco New Dry 

1. Koitab Silibwwet Operational  - 

Ndarawetta 2. Kiplelji Primary School Dry Dry 

Chesoen 2. Kapkesosio - 0.6 

Chepalungu  Nyangores  3. Koitab Silibwwet New  Dry 

1. Labotiet New 5.8 

Chebunyo 2. Mogor  New 0.64 

1. Kongotik Girls Secondary School New Dry 

Bomet East Kembu 2. Mogoma Secondary School New 3.0 

3. Tiroto New  Dry 

4. Chepkitwal New - 

5. Kipyosit New Dry 

6. Tegat New 0.8 

1. Mengit New 
operational 

1.0 

Olokyin 1. Cheboin Primary School New - 

Longisa 1. Tiroto New 0.8 

Merigi 2. Menet Primary School New Dry 

 Cheptalal Primary School  New 1.5 

Konoin Embomos  Embomoss Dry - 

 
The problem is compounded by the hilly terrain that makes it hard to fetch water from valley bottoms 
where most of water points are located at the Northern part of the County and long distance to water 

points the Southern part of the County. A few households have adopted water harvesting techniques 
which serves them during the rainy season. Majority of the residents carry water on their head, and 
few use of donkeys, bicycles. These means do not assure the quality of water received and used. This 

demonstrates the need for the proposed project in order to free women to do other challenging and 
rewarding activities that will improve their livelihoods. 
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3.1.3.3: Existing Water Supply Network 
Most of the existing water supplies in Bomet County are pumping-based schemes. The operations and 
maintenance costs are very high to an extent that the schemes are not self-sustainable. The County 

Government has to supplement the revenue from the schemes to make water affordable to people. 
Some of the existing water schemes are presented in Table 1.2. 
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Table 1- 2: Water schemes in Bomet County 
 Scheme Year 

Started 

Supply 

area 
(km2) 

Population 

served 

Design 

Capacity 
(m3/day

) 

Current 

Output 
m3/day 

Demand 

(m3/day 
in ,000 

Pumping

/Gravity 
 

Revenue 

Kshs. 
 

Operational 

Costs 
Kshs. 

Cost of 

Power 
Kshs. 

Current 

Status 

1 
 
 

Litein 1983 460 236,364 12,000 10,000 20 P 2,100,000 4,691,633 3,205,570 O 

2 Sotik 1950s 60 26932 1,200 900 5 P      595,204  567,636 264,886 O 

3 Bomet 1950s 40 29038 1,200 700 5 P 2,509,598 1,027,930 404,982 O 

4 Longisa 1998 72 14,737 1,200 300 3 P 18,627 186,556 113,063 O 

5 Sigor 1979 207 29490 1,200 800 5 P        60,644  351,379 239,218 O 

6 Chepalungu 1974 410 48,673 1,200 1,000 8 P 79,492 653,634 309,262 O 

7 Ndanai 1999 24 12096 480 300 2.5 P 9,248 156,353 93,894 O 

8 Yaganek  10 4000 480   2.5 P   125,000   N.O 

9 Kamureito 2011 100 6000 1,200 400 4.5 P   165,000   O 

10 Gelegele   100 6200     3 P   8,000   N.O 

      1,483 413,530 20,160 14,400 58.5   5,372,813 7,933,121 4,630,875   

     Source.  Bomet Water Company (Note: O-Operational, N.O Not Operational, P- Pumping)   
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It has been noted that the cost of electricity and other operation and maintenance costs are more 
than twice the total revenue that is collected from the water supplies. Of most important to note is 

the cost of electricity due to pumping of water; which can be avoided by developing gravity water 
schemes where topography allows. Most of the water schemes are old and experience frequent 
breakdowns. Most of them need complete overhaul. The cost of chemicals used in treating the water 

is quite high for some water supplies like Bomet and Litein water supplies which indicate that the 
sources of water are polluted. This cost can be reduced by having water sources that are located 
away from polluted areas and potential pollutants.  

 
The existing water schemes cover only small percentages of the total supply areas leaving most of 

the areas not served with water. From the afore mentioned, it can be seen that the proposed Bosto 
Dam Water Supply Project will be the ultimate solution to the problems being experienced by the 
existing water schemes that are currently serving Bomet County. The following are briefs of existing 

water schemes status in Bomet County based on the Feasibility Study for the NWCPC Bosto Dam 
Project (GoK, 2016). 
 

3.1.3.4: Litein Water Supply (Itare Water Supply) 
Litein Water Supply Scheme traverses Kericho and Bomet Counties. The scheme is operated and 
managed by Bomet Water and Sanitation Company Ltd (BOMWACO). The operation and management 

arrangement is such that BOMWAC operates and manages the intake, TWP and water distribution 
within Bomet County where as Tilibei Water and Sanitation Company Ltd (TILWASCO) buys water in 
bulk from BOMWACO and manages the water distribution system within Kericho County. The scheme 

was commissioned in 1984 and was designed to meet 1988 water demand of 7,940m3 and serving a 
population of 140,700 persons. The scheme serves a current population of 204,700 people. It was 
rehabilitated in 2004 and covers a total area of approximately 249Km2 most of which is rural in nature 

and Litein is the only urban centre (GoK, 2016).   
 
Itare Water Supply Scheme is a pumping scheme based on abstraction of raw water from a run-of-

the-river intake on Itare River situated in Konoin District of Bomet County. Water at the WTP 
undergoes full conventional treatment involving coagulation, sedimentation, filtration and 

sedimentation and disinfection. Treated water is pumped to Main Storage Tank at Saseta using high 
lifts pumps from where it gravitates into distribution networks. The scheme‘s main components are 4 
No low lifts pumps, 2 No new high lifts pumps and one on standby. Rising main consist of 12‖ 

pipeline (300mm) of 4.37km long, a distribution system ranging from 18‖-2‖ totaling 1,294 km long in 
various directions and thirteen number storage tanks in various sites totaling 4,275 m3. The scheme 
has total registered connections are 8,626, with an average monthly collections Kshs. 2,108,622/- 

against operational cost of Kshs 4,450,000/-. Power bill is the major cost amounting to Kshs. 
3,850,000/- on average per month.  The major challenge in this water supply is the high cost of 
electricity bill which takes three quarters of the scheme operational cost. Plate 1.1 shows the 

Litein water supply scheme infrastructure (GoK 2016). 
 
3.1.3.5: Bomet Water Supply 

Bomet Water Supply Scheme is an urban water supply system serving Bomet Town which was 
commissioned in 1956 and initially designed to serve a business community of 30 people. When 
Bomet Town was elevated to the District Headquarters in 1992, the water demand rose sharply due 

to increase in population in the town. Consequently, augmentation of the system was carried out but 
the expansion of the scheme could match the demand due to limited resources. The current 

population of Bomet Town is approximately 8,223 and current water demand is 2,000m3/day whereas 
the design capacity of the treatment works is 1200m3/day.  The scheme collects an average of Ksh 
280,000 per month against operational costs of Ksh 750,000 per month. The cost of electricity takes 

a bigger share of an average of 486,000 per month.  The main challenges are the high cost of power 
bill and fluctuation of power. Plate 1.2 shows the Bomet water supply scheme infrastructure (GoK 
2016). 

 
 
 . 
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Photo. Pump house and CFU & pumping sets 
Plate 1- 1: Litein water supply scheme 

 

 
Photo. Elevated Back Wash Tank   Photo:  CFU Bomet Water Company 
 

Plate 1- 2: Bomet water supply scheme
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3.1.3.6: Chepalungu Water Supply 
Chepalungu Water Supply is situated in Chepalungu District in Bomet County.  The water supply was 

commissioned in early 1970 with the source in Nyongores River. The scheme supplies water to 
Kongasis and Siongiroi area. It covers an area of about 410Km2 and serves a current population of 
approximately 86,000.  There are no individual connections in the scheme but the community is 

served by communal water points in various locations of the supply area. The scheme is pumping 
with 2 No high lift pump sets of 50 m3 /hr with a Standby pump of the same capacity pumping water 
to Kapsirich tanks. The scheme has 590 registered connections, average monthly revenue of 

collections of Kshs. 79,500. The total operational costs is Ksh 624,000 out of which Ksh371, 000 is 
the average mother power bill. Plate 1.3 shows the Chepalungu water supply scheme infrastructure 

(GoK 2016). 
 

  
Photo: CFU intake and pumping house

Photo: Office and Laboratory 
 

 

Plate 1- 3 : Chepalungu water supply scheme 
 

3.1.3.7: Sigor Water Supply 
Sigor Water Supply is located in Chepalungu District, Sigor Division in Bomet County. The source of 
the water supply is Nyongores River. It was constructed in 1979 to supply water to Sigor Division with 

an area of 207.7 Km2. The distribution pipeline covers three locations of Sigor, Lelaitich and Kipkeigei. 
Plate 1.4 shows the Sigor water scheme infrastructure (GoK 2016). 
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Plate 1- 4: Signor water supply scheme 

 
The Sigor water scheme consists of:  

a) 2 No. high lift pump sets of 50m3/hr and two (2) 30m3/hr low lift pump sets. The treatment 
works are conventional with a capacity of 1000m3 per day, 2 No. sedimentation tanks and 2 
No. Rapid sand filters. 

b) 2 No. 250m3 masonry storage tank at Kakiage and Lelaitich and 1 No. 300m3 Storage tank in 
Sigor Market. The population projection for Sigor Division is 58,619 in 2012 against a water 
demand projection of 3,600m3/day. The current water production per day stands at an 

average of 360m3/day. 
c) 419 No registered connections. The average collection is Kshs. 60,644 against operation costs 

of Ksh 324, 000 per month. The power bill per month is Kshs 287,061 per month. 

 
The main challenges being faced by the scheme is the frequent power fluctuations and high-power 

bill. 
 
3.1.3.8: Sotik Water Supply 

Sotik Water Supply Scheme is in Sotik District of Bomet County and is an urban water supply serving 
Sotik Town. It was constructed way back in 1950s to serve the few business community who were 
residing in the town then. The scheme has been augmented over the years and the current design 

capacity stands at 1200m3/day against current production of 600m3/day. The scheme has 2,527 
registered connections, its average monthly revenue collection is Ksh. 595,000 against average 
monthly operation cost is Ksh. 568,000 including a power bill of Kshs. 317,864. Plate 1.5 shows the 

Sigor water scheme infrastructure (GoK 2016). 
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k  
           Sotik Office Block 

Plate 1- 5: Sotik water scheme 
 
4.1.3.9: Ndanai Water Supply 

The water supply is located in Sotik District, Ndanai Division of Bomet County. The source of water for 
the scheme is Ndanai Pan. The scheme was constructed in 1999 but was not completed due to limited 

resources. The scheme has coverage area of 10km2. The pan was de-silted in 2012. However water lilies 
have covered the entire water surface.  It is a pumping scheme with a pump set capacity of 20m3/hr. 
There is an existing storage tank of 10m3 and a 100m3 masonry tank is under construction. The water 

supply serves Ndanai market, Ndanai Health Centre, schools within the market and its environs. The 
scheme has 200 registered connections, its average monthly revenue collections is Kshs. 22,000 against 
operation costs of Kshs. 142,000 which includes power bill cost of Kshs 113, 0000. Plate 1.6 shows the 

Ndanai water scheme infrastructure (GoK 2016). 
 

 
          Ndanai Reservoir – Water Pan    Ndanai Pumping house 
 

Plate 1- 6: Ndanai water scheme infrastructure 
 

4.1.3.10: Mogombet Water Supply 
Mogombet Community Water Supply is in Bomet Central. Its source is Nyongores River near Tenwek 
Hospital. It was constructed in 2000 and commissioned in 2002. The scheme has one CFU of design 

capacity of 600m3/day.  It operates with 2 No. low lifts pumps and 2 No. high lifts pumps. Water is pump 
through 3km rising main of 150mm to 100m3 storage tank at Silibwet Town from where it gravitates to 

the supply area. The scheme has a coverage area of about 12km2. It serves Silibwet township, Tenwek 
High School, Kapsoyo Primary Aisaik Primary school Kabungut among others. It is a pumping scheme 
with an average power bill of Ksh 60,000 per month and revenue collection of Ksh 300,000. Plate 1.7 

shows the Magombet water scheme infrastructure (GoK 2016). 
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Mogombet treatment works                               Clear water tank 

   
Plate 1- 7: Magombet water scheme  

  
4.1.3.11: Other Small Water Supplies 
(a) Yaganek Water Supply Scheme 

This is a water project at Yaganek, Sotik constituency Plate 1.8 (GoK 2016). 

 
Yaganek pump house                                  Yaganek intake 

 
Plate 1- 8: Yaganek water scheme 

 

(b) Kamureito Water Project 
Kamureto Water Supply Scheme is located in Sotik Constituency. The scheme was constructed in 2012. It 
abstracts water from Kipsonoi River. Raw water is pumped to Kipketii Tank where it gravitates to the 

supply area (Plate 1.9).  The scheme produces 400m3 per day and serving a population of 5,000 with 
area coverage of 15km2. The scheme serves Chebole, Kipsonoi, Kipketii, Chebole and Kamureto. There is 
no weir at the river hence during low flows there is difficulty in abstraction of water (GoK 2016). 
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      100m3 Water Tank- Kamureito 

Plate 1- 9: Kamureito water scheme 
 

(a) Kapcheluch Community Water Project 

The scheme is located in Ndarawetta Location of Bomet Central Sub-County. It abstracts water from 
Nyongores River.  It was constructed and commissioned in 2008. Water is pumped in raw form to a 50m3 

tank at Bondet Market Centre through 75mm pipe from where it gravitates to supply area (Plate 1.10). 

The scheme has another 50m3 tank at Ndarawetta Primary School. The scheme has supply coverage of 
10km2 and serves 5,000 people. The scheme covers the following areas: Bondet Market Centre and its 
environs, Ndarawetta day and Ndarawetta Secondary School, Ngainet Market Centre, Ndarawetta 

Dispensary and its environs (GoK 2016).  

 
Photo: Pump house                        CWP 

 

Plate 1- 10 : Kapcheluch water scheme 
 

(b) Cheptalal Health/Community Water Supply 

This water scheme is a gravity water supply constructed in 1989 and it supplies raw water to Cheptalal 
Health Centre and two number secondary schools. The source is a spring at the Bosto Hill with has a weir 
built across to impound water (Plate 1.11).  The spring discharge during dry season does not always 

meet the demand. The total length of the gravity main is 5.1km.  It comprises of 700M of 100mm 
diameter GI class B and the rest uPVC 100mm diameter and 80mm DN of classes D and C. The total 
length of the distribution system is 6km with serious leaks. The scheme has only one elevated steel 
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storage tank at the Cheptalal Health Centre. The scheme is faced with frequent bursts at distribution lines 
and inadequate balancing Reservoirs (GoK 2016).  

 

 
Cheptalal intake weir                    Raw water main and supply area 

 

Plate 1- 11: Cheptalal water scheme 
 

(c) Koiwa Health Centre Water Project 

This water supply project is in Konoin Division of Bureti District.  It has a capacity to produces about 
135m3/day which serves Koiwa Health Centre, Koiwa Shopping Centre and nearby Community.  The 

scheme has the following facilities: Two intakes, one collection sump, 1.2km of rising main, 23m3 plastic 
storage tank and 90m3 masonry storage tanks. The source of the gravity water supply is not reliable 
during the dry season and thus requires supplementary support (GoK 2016). 

 
(d) Kaptebengwet Water Project 

The scheme abstracts water from a tributary of Kiptiget River at Besiobei near to the proposed booster 

station site. The intake works is a 20m wide weir across a tributary of Kipteget River. It is a pumping 
scheme producing 110m3 per day and serving a population of about 500 people (GoK 2016). 
 

(e) Marinyin Water Supply Project 
Marinyin Water Supply Scheme is located in Ndarawetta Location, Bomet Central District. It abstracts raw 
water from Simongigo River with run-of-the river intake. The scheme is a pumping, community self help 

project which is non-operational (Plate 1.12).  The Supply was initially constructed by Nakuru Catholic 
Diocese but completed under financing of Community Development Trust Fund (CDTF). The project was 
intended to supply raw water to about 500 No. households in the year 2003, Marinyin Catholic Mission, 

Ndarawetta Dispensary, one boarding school and five primary schools. The supply area covered by the 
scheme is approximately 12km2 with a current population of about 5,000. Marinyin Water Scheme has 2 
No. storage tanks of 50m3, and 1No. 100m3 tank, 1.8km 3‖ rising main and communal water points. The 

County Government of Bomet intends to take over management of the scheme, 20m3/hr electric motor 
and a pump have been installed however, and County Government is in process of installing power at the 

intake. The main challenges faced by the scheme are high operational costs and managerial problem 
(GoK 2016). 
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Baltore 100m3 Main Storage Tank    Intake 

  

Plate 1- 12: Marinyin water scheme 
 

(f) Sergutiet Water Project. 
Sergutiet Community Water Project was commissioned in 2012. The scheme is a pumping scheme based 
on abstraction of raw water from a run-of-the-river intake on Simongigo River situated in Bomet Central 

Sub County (Plate 1.13). Raw water is pumped to Kiplokyi 50m3 masonry storage tank through 100mm 
DN GI, 2km long pipe. The scheme supplies water to 2 No. secondary schools, 3 No. primary schools, 
Kapkoros Health Centre and Kapkoros Market Centre.  It produces 200m3 per day and supplies raw water 

to a population of about 1,500 people. The scheme‘s average revenue per month is Kshs. 35,000/- 
against average monthly bill of Kshs. 70,000/- (GoK 2016). 
 

 
Photo: Kiplokyi 50m3 Tank    Photo: Sergutiet Intake 

 
Plate 1- 13: Sergutiet water scheme 
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(g) Tenwek Hospital Water Supply 

The water scheme was established in order to provide a reliable water supply at Tenwek Hospital (Plate 
1.14, GoK 2016). 

 
Tenwek  Hospital Intake       Tenwek Hospital Mini Hydropower Station 

 
Plate 1- 14: Tenwek water scheme 

 

3.1.3.12: Alternative Water Sources 
Bomet County is a high rainfall area with annual average totals of approximately 1500mm of rainfall. This 

makes surface water harvesting a potentially reliable source for a water supply system. Besides Kipsonoi 
River and its tributaries, Itare River, Nyongores and Amalo Rivers could be considered for the 
development of flood storage dam. Majority of the residents in Bomet County rely on roof catchments as 

their source of water though not exclusively as there are dry months of the year where roof catchment 
water is unreliable. They therefore, use other combination of source like shallow wells, springs and 
streams. The fact that some people draw water from the unprotected springs and open streams is also 

worrying given that such water is shared with animals and also is highly polluted due to intensive 
agriculture. It is expected that with increasing population and poor refuse management pollution of water 
sources is bound increase. 

 
According to socio- economic study, majority of the residents‘ water sources could not last a whole a 
year. During the times when their water supplies become inadequate, they walk longer to fetch water 

and often took longer times waiting for their turns to fetch because more people flock to a few 
operational sources during dry seasons. The residents cope with the inadequacy in their regular water 
sources by walking longer distances to get water, reducing amounts of water from their use per day, 

hiring push carts and donkeys and motor cycles (boda boda) to use in fetching water from longer 
distances and drawing water from open and dirty streams.   
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3.1.3.13: Biodiversity and ecosystems 
The most critical biodiversity area in the county is the South West Mau (SWM) Forest Reserve within 

which the proposed Bosto dam will be constructed. The high altitudes of the Eastern Mau (above 2300 
meters) are covered with montane forest, which give way to thickets of African bamboo (Arundinaria 
alpina K. Schum) mixed with forest and grassland, and finally to montane sclerophyllous forest near the 

escarpment crest, about 3000m (Birdlife International, 2013). The Mau Complex is known to have a wide 
range of high value medicinal and aromatic plants (MAPs). However, large sections of the forest have 
been heavily and destructively logged, most recently for plywood from Parasol Tree (Polyscias 
kikuyuensis Summerh). Over logged areas are colonized by pioneer species such as soccerball fruit 
(Conopharyngia stapfiana (Britten) Stapf), woodland water berry (Eugenia guineensis (Willd.) Baill) and 
Lace-leaf (Neoboutonia melleri sensu D75), whereas patches of primary forest contain African olive or 

―Loliondo‟ (Olea europaea L. subsp. cuspidata (Wall. ex G. Don) Cif.), red stinkwood (Prunus africana 
(Hook.f.) Kalkman), Smooth-barked-flat crown (Albizia gummifera (J.F. Gmel.) C.A. Sm.) and the Real 
yellow-wood (Podocarpus latifolius (Thunb.) R.Br. ex Mirb.) (Birdlife International, 2013). Significant parts 

of the high red cedar (Juniperus virginiana L.)–Podocarpus–Olea forest have been encroached and 
cleared, although some sections remain in good condition (Birdlife International, 2013). The proposed 
site for the Bosto dam project is located within a section of the South West Mau forest where people 

were evacuated during the recent forest restoration program. Plate 4.1 shows the South West Mau 
forest near the location where the proposed dam will be constructed.  

 
Mau forest is also a habitat to an impressive number of large animals such as buffalos, leopards, hyenas, 
antelopes, elephants, some of which are of international conservation concern. The forests are also a 

home to a rich variety of birds and is said to represent the richest montane avifauna in Eastern Africa. 
The Mau forest in is home to rare animal species like bongo, giant forest hogs, cooper tailed monkeys, 
black and white Columbus monkeys, elephants, leopards, buffalos and abundant birdlife. It is the only 

National reserve in the County and has all the potential to be a leading tourist attraction and lead 
destination for the County. 

 
Plate 4- 1: A view of the South Mau Forest from Bosto Hill site for the proposed WTP 
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3.1.3.14: Demographic characteristics 
The population of Bomet County was estimated at 723,813 in 2009 Population and Housing Census, and 

has similar features as that of the national population but different demographic indicators. The 
population was estimated to be 782,531 in 2012 and projected to reach 846,012 in 2015 and 891,168 by 
2017 at an estimated population growth rate of 2.7 per cent. In 2009, Bomet Central with a density of 

494 people per Km, had the highest density followed by Bomet East, Sotik, Konoin and Chepalungu, 
respectively (Table 4.2). The population density in Bomet Central is high due to higher land/soil 
potential in the sub-County; including rich agricultural land, commercial activities, and the largest urban 

centres (Bomet town). 
 

Table 4- 2: Population in Bomet County 

Sub-County Area (km2) Population Density 

Bomet Central 266 142,197 535 

Bomet East 311.3 122,273 393 

Sotik 479.2 167,214 349 

Konoin 445.1 139,040 312 

Chepalungu 539.8 163,759 303 

Total 2037.4 723,813 355 

Source: KNBS: 2009 National Population and Housing Census 

3.1.3.15: Land use  
Bomet county is a productive county with agriculture and livestock production being the main economic 
activities.  The upper zone that represents the high potential part of the County is suitable for tea, 
pyrethrum, maize, potatoes, and horticultural crops production, rearing of sheep and dairy cattle. This 

area is predominantly in the four divisions of Bomet Central, Longisa, Mutarakwa and Ndanai. The lower 
zone is suitable for rearing of indigenous sheep and goats, bee-keeping, poultry, beef cattle, pigeon peas 
and cassava production. The area is predominantly in the two divisions of Sigor and Siongiroi. Sigor and 

Siongiroi divisions are particularly constraint by persistent prolonged dry spells, high temperatures and 
high incidence of livestock diseases outbreaks. Certain areas of the lower zones have potential for 
horticultural crops such as citrus, mangoes, avocados, paw-paws and passion fruits as well as coffee, but 

the average acreage under these crops is currently very low. The community generally relies on maize 
and livestock production activities. 

 
3.1.3.16: Water supply 
According to the Bomet County Integrated Development Plan (2013-2017), the existing water supply 

schemes which are managed by Bomet Water Company Ltd are Itare, Sotik, Bomet, Longisa, Sigor, 
Olbutyo, Kamureito, Yaganek and Ndanai water supply. There are also several community water projects 
in various stages of completion funded mainly by the County Government, CDF, Community Development 

Trust Fund (CDTF), national institutions such as Water Service Trust Fund (WSTF) and State department 
of water, and other development partners such as African Development Bank (AfDB). These include 
Kaporuso, Simoti, Sergutiet, Segutiet, Mogombet, Nyagombe, Taboino, Cheptalal, Tegat, Chebang‘ang‘ 

and Kaptebeng‘wet water projects among others (Bomet CIDP 2013-2017). 
 

3.2: Description of project site environment  
The proposed Bosto dam will be constructed along the Kipsonoi River within the South West Mau Forest 

Reserve. The land belongs to the state but the forest area was previously encroached until the people 
were flushed out during the Mau forest rehabilitation program. Plate 4.2 shows the general 
characteristics of the proposed dam construction area. 
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Plate 4- 2: General characteristics of the proposed dam construction area 

 

3.2.1: Baseline water quality 
Table 4-3 shows the baseline water quality based on laboratory analysis of water samples. The red 
colour indicates inspection sites where the baseline water quality parameter was above the NEMA/KeBs 

threshold for domestic and livestock consumption. The water quality was in a good state for all indicator 
parameters except turbidity and colour. This condition could be attributed to the water sampling which 
was undertaken in May 2017 during a rainy season. 

 
 

 
Table 4- 3: Water quality baselines for the Bosto dam EIA 

Parameter WHO 

Standards 
(International) 

KEBS & 

NEMA 
Standards 
(Kenya) 

 Sample 1 

(River Kipsonoi 
– Bosto dam 

site) 

Sample 2 

(Chelolongbel 
Bridge) 

GPS Location S00.545400 

E035.550800 
S00.657270 

E035.387640 

1. Ph 6.5-9.5 6.5-8.5 6.58 6.60 

2. Apparent Colour (oH) Nil Nil 35 25 

3. True Colour (oH) Nil Nil 30 20 

4. Conductivity (µS/cm) 800 1000 60 30 

5. Turbidity (F.T.U.) 5 5 30 9.0 

6. Calcium Hardness (CaCO3 
mg/l) 

500 500 4 0.0 

7. Total Hardness (CaCO3 
mg/l) 

500 500 22 14 

8. Total Alkalinity (CaCO3 

mg/l) 

500 - 40 23 

9. Carbonate Alkalinity (mg/l)   0 0 

10. Iron (mg/l) 0.3 0.3 0.3 0.2 
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11. Fluorides (mg/l) 1.5 1.5 0.0 0.0 

12. Sulphates (mg/l) 250 400 2 0 

13. Dissolved Oxygen (ppm) 4 4 6.1 6.3 

14. Nitrates (mg/l) 10 10 1.0 0.8 

15. Nitrites (mg/l) 1.0 1.0 0 0 

16. Chlorides (mg/l) 250 250 20 15 

17. Dissolved Solids (mg/l) 1200 1200 140 120 

18. Suspended Solids (mg/l) Nil 30 50 30 

19. Total Solids (mg/l) 1200 1200 190 150 

 

3.2.2: Hydrological analysis 
The flood routing for the proposed Bosto dam site was estimated using 62 years (1950 – 2011) rainfall 
data as shown in Table 4.4 (Feasibility Report, GoK 2016) 

 
Table 4- 4: Estimated peak annual flood flows for Kipsonoi River basin at dam site 

Year Qpeak (m
3/s) Year Qpeak (m

3/s) Year Qpeak (m
3/s) Year 

Qpeak 

(m3/s) 

1950 59.6 1969 49.2 1988 56.1 2007 48.1 

1951 56.9 1970 49.7 1989 70.9 2008 70.5 

1952 78.8 1971 47.8 1990 53.6 2009 71.4 

1953 43 1972 86.1 1991 54.9 2011 41.6 

1954 49.6 1973 40.8 1992 43.2 
  

1955 77.8 1974 49.3 1993 39.3 
  

1956 44.7 1975 91.2 1994 56.4 
  

1957 51.6 1976 58 1995 45.9 
  

1958 75.5 1977 48 1996 57.1 
  

1959 72.7 1978 54.2 1997 66.2 
  

1960 82.7 1979 40.6 1998 117.3 
  

1961 117.9 1980 47.1 1999 98.5 
  

1962 112.4 1981 58 2000 129.8 
  

1963 78.9 1982 54.1 2001 88 
  

1964 54 1983 97.6 2002 84.6 
  

1965 31.4 1984 34.4 2003 69.2 
  

1966 32.2 1985 49.4 2004 66.9 
  

1967 46.6 1986 62.4 2005 43.3 
  

1968 51.2 1987 66.7 2006 78.9 
  

 
3.2.3: Sedimentation analysis 

Estimation of sediment yield is paramount in designing of the reservoir capacity in order to determine the 
dead and effective storage. In the case of proposed Bosto dam, digitized land use and soil type for the 
upstream of the Kipsonoi River basin were not available for setting up the SWAT model. However, 

according to Santosh Kumar (2007) with other team of Scholars, dead storage is estimated as 15% - 
20% of the total designed reservoir capacity. Therefore, it is recommended that a reasonable percentage 
of targeted reservoir capacity be considered by the designed engineer as dead storage to take care of the 

sediment inflow. 
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3.2.4: Vegetation  
Vegetation sampling was undertaken at selected points along the inspection route shown in Figure 4.2. 

Table 4-5 highlights the vegetation characteristics in selected points at the proposed dam axis and along 
the access road (Figure 4.2) and their conservation status. The findings showed that the vegetation in 
the proposed dam area is characterized by a community dominated by Macaranga kilimandscharica trees 

intermixed with Vernonia auriculifera and Solanum aculeastrum shrubs. This are the species to be 
sacrificed through the submergence of an area approximately 252ha (60 acres) above the dam axis. 
However, the field analysis showed that this area contains numerous patches of open areas due to the 

previous encroachment of the Mau forest by local communities. Such patches are visible in Figure 4.2. 
The patches include some areas characterized by recent burning during the prolonged drought of 2016-

2017. This is common near the Kaptembo KFS camp (Figure 4.2).  
 

 
Figure 4- 2: Vegetation sampling sites 

 
The only endangered plant species in the proposed project area was Polycias kikuyuensis. However, the 
tree species was not dominant in the area and will therefore not be seriously affected through the 

flooding expected from the dam construction. 

Proposed 
Dam Site 
Area 

Moorland and 
open shrubs 
Area 

Burnt forest 
patches 
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Table 4- 5: Vegetation characteristics in selected points at the proposed dam axis and along the access road (Figure 4.2)  

Dominant species Type Site 15 
S00.63822 
E035.39088 

Site 10 
S00.54828 
E035.52140 

Site 6 
S00.54902 
E035.51526 

Site 4 
S00.55088 
E035.51273 

Site 2 
S00.54540 
E035.50234 

Site 10 
S00.54646 
E035.50301 

Site 20 
S00.54800 
E035.50403 

Arundinaria alpine Shrub √   √    

Macaranga kilimandscharica Tree √ √   √  √ 

Tabernaemontana divaricate Tree √       

Acanthus eminens Shrub √     √  

Lasianthus kilimandscharica Shrub √  √     

Pteris dentate Shrub √       

Sambucus Africana Shrub  √      

Vernonia auriculifera Shrub  √  √ √  √ 

Solanum aculeastrum Shrub  √  √  √  

Solanum mauritianum Shrub     √   

Solanum maunii Shrub      √  

Bersame abyssinica Tree   √  √   

Podocarpus latifolius Tree   √  √   

Syzygium guineense Tree   √  √   

Leucas grandis Shrub    √    

Rubus keniensis shrub    √   √ 

Polycias kikuyuensis Tree      √  

Psychohia mahonii Tree      √  

Croton macrostacyus Tree       √ 

Tabernaemontana divaricate Tree       √ 

Hypericum lanceolatime Shrub       √ 

Asplenium sp Shrub       √ 

Green = Least concern species & Red = Endangered species in Kenya 
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3.2.5: Wildlife  
Mau forest is also a habitat to an impressive number of large animals such as buffalos, leopards, hyenas, 

antelopes, elephants, some of which are of international conservation concern. The forests are also a 
home to a rich variety of birds and is said to represent the richest montane avifauna in Eastern Africa. 
The section of the Mau forest in Bomet County is home to rare animal species like bongo, giant forest 

hogs, cooper tailed monkeys, black and white Columbus monkeys, elephants, leopards, buffalos and 
abundant birdlife. No single wildlife species was sighted during the EIA baseline survey. However, 
footprints and dung remains showed the use of the area by buffaloes and hyenas. There was no evidence 

of heavy utilization of the site by wildlife probably because of the widespread presence of people grazing 
livestock in the forest.  

 
3.2.6: Climate change scenario analysis 
According to the National Climate Change Response Strategy (NCCRS) in Kenya, the evidence of climate 

change in the country is unmistakable (GoK, 2010). Evidence of temperature rise is common throughout 
the country and rainfall has become more irregular, unpredictable and torrential. Figure 4-3 shows the 
projected temperature and rainfall change levels for country including Bomet County. The NCCRS (2009) 

predicts that the more torrential rainfalls accompanied by floods could affect dams thereby leading 
downstream flood hazards. However, the near-time scenario of upto 2025 predicts a 1.10C rise in 
temperature and a 50mm reduction in mean annual rainfall (USAID/USGS, 2010) as shown in Figure 

4.3. The long-term scenario indicates a slight increase in precipitation by upto 20mm per annum (Figure 
4.3).  
 

a) Near-time temperature and rainfall scenario 

                 
b) Long-term rainfall scenario 

 
Figure 4- 3: Projected climate change in Kenya Source: (USAID/USGS, 2010, Mc Sweeney, et al. 
(2010) 

Bomet County 
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5. POLICY, LEGAL AND REGULATORY FRAMEWORK 
Kenya can face various environmental challenges as a result of past, present and proposed development 

interventions. Amongst these challenges are land degradation, loss of biodiversity and pollution of the 
environment (air, soil and water). All the negative environmental changes eventually affect the social 

environment in various ways such as health hazards, accidents, diminishing resources, and conflicts which 
can affect the standards of livening. The Kenyan Government has put in place a wide range of policy and 
legal frameworks to deal with these challenges. The policies and legal frameworks governing environmental 

protection and conservation in Kenya are derived from the constitutional statutes and the ratified 
international conventions. Other instruments include regulations, guidelines and standards all of which are 
implemented and enforced by different institutions and lead agencies. The aim of all this effort is to alleviate, 

prevent or minimize the risk of environmental degradation in the country. The EIA is expected to support 
this effort. 
 

An EIA is a legal requirement in Kenya for all development projects. The Environmental Management and 
Co-ordination Act 1999, is the legislation that governs ESIA studies. This project falls under the Second 
Schedule that lists the type of projects that are required to undergo ESIA studies in accordance with section 

58 (1- 4) of the Act. Projects under the Second Schedule comprise those considered to pose potential 
negative environmental impacts. ESIA has been prepared to fully comply with environmental legislations for 
Projects with Impacts and as per various NEMA Regulations. The key environmental benchmark instruments 

used in the policy, legal and institutional framework for the NWCPC Bosto Project EIA are highlighted below. 
  

5.1: National, County and international requirements 
The EIA for the NWCPC Bosto Project EIA Project was conducted against the environmental obligations in 
in the following governance frameworks:-  

 
5.1.1: National environmental policies  

Box 5- 1: List of policies 

1. The Constitution of Kenya  
2. Sessional Paper No. 10 of 2014 on the National Environment 

Policy 

3. National Water Policy (2012 Draft) 
4. Draft National Wildlife Conservation and Management Policy, 

2017  

5. Draft National Forest Policy 2015  
6. National Policy for Disaster Management, 2009  
7. National Policy on Occupational Safety and Health, 2012 

8. National HIV and AIDS Policy, 2009 
9. National Gender and Development Policy, 2000 (GoK, 2000) 

10. Sessional Paper No. 10 of 2012 on Kenya Vision 2030 

 
5.1.2: National legal frameworks  

 Box 5- 2: List of environmental legal frameworks 

1. Environmental Management and Coordination Act (EMCA) Cap 387 
2. Water Act, No. 43 of 2016 
3. Forest Conservation & management Act No. 34, of 2016 
4. Wildlife (Conservation and Management) Act Cap 376 of 1976, 2009 
5. Physical Planning Bill 2015 
6. Public Health Act, Cap 242 (GoK, 1986) 
7. Employment Act, No. 11 of 2007 
8. Occupational Safety and Health Act 2007 
9. Work Injuries Benefits Act (WIBA), No. 13 of 2007 
10. HIV and AIDS Prevention and Control Act No. 14 of 2016 
11. National Construction Authority Act, No. 41 of 2011 
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5.1.3: National environmental regulations 

Box 5- 3: List of environmental regulations  

1. Environmental (impact assessment and audit) regulations, 2003 (Legal Notice 101) 

2. Environmental (Water quality Regulations, 2006 (Legal Notice No. 121) 
3. Environmental Management and Co-ordination (Waste management) Regulations, 2006 - Legislative 

Supplement No. 37 

4. Environmental Management and Coordination (Noise and excessive vibration pollution) (Control) 
Regulations, 2009 – Legal Notice 61 

5. Environmental Management and Co-ordination (Air quality) Regulations, 2014 
6. Environmental Management and Co-ordination (Wetlands, river banks, lake shores and sea shore 

management) Regulations, 2009 – Legal Notice 19 

 

5.1.4: National strategies and action plans 

Box 5- 4: List of national strategies and action plans  

1. Kenya Vision 2030 

2. National Climate Change Response Strategy (NCCRS) 2010 
3. National Environment Action Plan (NEAP) 2009-2013 

4. National Biodiversity Strategy and Action Plan (NBSAP) 2000 
5. National Master Plan for the Conservation and Sustainable Management of Water Catchment 

Areas in Kenya (2012) 

6. National Spatial Plan 2015-2045 
7. Bomet County Integrated Development Plan (2013-2017) 

 

5.1.5: Regional and international multinational environmental agreements 

 Box 5- 5: List of MEAs 

1. East African Community (EAC) Protocol on Environment and Natural Resources (EAC, 1999) 

2. EAC Climate Change Policy (EACCCP) (EAC, 2011) 
3. EAC Trans-boundary Ecosystems Management Bill, 2010 (EAC, 2010) 
4. African Convention on the Conservation of Nature and Natural Resources (AU, 1968) 

5. Convention on biological diversity (CBD) 
6. Ramsar Convention  
7. World heritage Convention 

8. Convention on Migratory Species – Bonn Convention 
9. United Nations Framework Convention on Climate Change, UNFCCC 
10. United Nations Convention to Combat Desertification, UNCCD 

 
5.1.6: Environmental safeguards for funding agencies 

The EIA was mostly based on the World Bank/IFC environmental safeguard policies. 
 
The analysis of the above frameworks in relation to the NWCPC Bosto Project EIA Project is tabulated in 

Table 5.1.

12. Penal Code Cap 63 
13. County Government By laws 



73 

 

 Table 5- 1: Summary of the policy, legal and institutional framework 
1. Policies 

Policy Relevant environmental obligations  Linkages with the  Bosto dam water project 

1. The Constitution of 
Kenya (GoK 2010c) 

Article 42 – Supporting public involvement in ensuring the rights to a clean 
and healthy environment.  

Article 43 – Supporting public involvement in ensuring the need for every 
person to have access to clean and safe water in adequate quantities,  
Article 69 - Environment and natural resources 

(1) (d) Encouraging public participation in the management, protection 
and conservation of the environment 

(f) Supporting environmental impact assessment, environmental audit and 
monitoring of the environment 
(g) Eliminating processes and activities that are likely to endanger the 

environment; and 
Article 66 – Regulating use of any land or any interest or right over any 
land, in the interest of public health or public planning 

Article 185: 
22 - Protection of the environment and natural resources with a view to 
establishing a durable and sustainable system of development 

 Stakeholder engagement will be undertaken during 

the pre-project implementation stage of the 
NWCPC Bosto Dam Project 

 The NWCPC Bosto Dam Project will contribute to 

social and economic development at national level 
and also in the Bomet County 

 The NWCPC Bosto Dam Project will ensure the 
sustainable use of natural resources during 

construction and operational stages including the 
protection of valued conservation areas 

 

2. Sessional Paper 
No. 10 of 2014 on 
the National 

Environment Policy 
(GoK, 2014) 

 Adopting measures, incentives and disincentives to promote the re-use, 
recycling and reclamation of re-usable packaging material and combat 

pollution of the environment 
 Promoting application of sound environmental management tools, in 

particular; EIA, environmental audits, environmental management 
systems, risk assessment/management and environmental reporting 

 Working with private sector, NGOs and CBOs to enhance corporate social 

responsibility and accountability 

 Efforts will be made to minimize the solid waste 
generation by the NWCPC Bosto Dam Project 

 Stakeholder engagement will be undertaken during 
the pre-project implementation stage of the 

NWCPC Bosto Dam Project 
 

3. 3. National Water 

Policy (2012) (GoK, 
2012f) 

a) Increased per capita water availability above the international 

benchmark of 1000 m³ by 2030 
f) Water pollution control 
5.4:  Public participation in water resources management   

 The NWCPC Bosto Dam Project will work towards 

the increasing of the per capita water availability in 
Bomet County 

 The NWCPC Bosto Dam Project implementation will 
ensure that water pollution will not occur at any 
site during construction and operational phases 

 Stakeholder engagement will be undertaken during 
the pre-project implementation stage of the 

NWCPC Bosto Dam Project 
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Policy Relevant environmental obligations  Linkages with the NWCPC Bosto dam project 

4. Draft National 

Wildlife 
Conservation and 
Management 

Policy, 2017  
 

8.5.3:  Wildlife Security 

 Strengthening wildlife security in conservation areas 
 Putting in place mechanisms to identify, control and eradicate invasive 

alien species in wildlife conservation areas  
 

 Measures will be undertaken to ensure 

construction and operations of NWCPC Bosto Dam 
Project will not increase the risk of wildlife 

poaching and spread of invasive species in 
sensitive ecosystems especially the Mau Forest 
ecosystem  

 In the final ESIA report, the ESMP will serve as a 
tool for good environmental governance at the 

Bosto dam site in South West Mau Forest Reserve 

5. Draft National 
Forest Policy 2015  

Policy Statements: 
a) Conservation of forest reserves 

 

The construction of the NWCPC Bosto Dam Project 
will ensure minimum environmental footprint in the 

South West Mau Forest Reserve  

6. National Policy for 
Disaster 

Management, 2009 
(GoK, 2009e) 

2.1: Promoting the mainstreaming of disaster management and climate 
change into development planning and management for sustainability 

3.1: Providing for well-structured participation of society in disaster 
management by integrating traditional coping strategies into the DM 
systems 

Other policy goals: 
Supporting climate change disaster risk reduction initiatives 

The proponent will ensure that the NWCPC Bosto 
Dam Project will not construct the proposed dam in a 

way that can lead to environmental disasters such as 
floods due to the future impacts of climate change 

7. National Policy on 
Occupational 
Safety and Health, 

2012 

 Affirmative action for addressing workplace gender biases in 
occupational safety and health 

 Develop and implement workplace code of practice on HIV and AIDS 

at work 
 Develop guidelines for provision of facilities for persons with disabilities 

and other special needs in workplaces 
 Prevention of environmental pollution 

 The proponent will ensure that the NWCPC Bosto 
Dam Project will ensure equal employment 
opportunities during construction and operation 

 The proponent will ensure that the NWCPC Bosto 
Dam Project will develop and implement workplace 

code of practice on HIV and AIDS during 
construction and operation 

 The proponent will ensure that the NWCPC Bosto 

Dam Project will ensure that no environmental 
pollution occurs during construction and operation 

8. National HIV Policy 
(GoK, 1997) 

Ensuring that new development projects especially in the rural areas 
encourage preventive and responsible behaviour both for the workers 
involved in such projects and also the local people within which projects 

are taking place as a goal towards curtailing the spread of the disease 

The proponent will ensure that the NWCPC Bosto 
Dam Project will develop and implement workplace 
code of practice on HIV and AIDS during 

construction and operation 
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9. National Gender 
and Development 

Policy, 2000 (GoK, 
2000) 

 Considering the needs and aspirations of all Kenyan men, women, 

boys and girls across economic, social and cultural lines 
 Ensuring the empowerment of women 

The proponent will ensure that the NWCPC Bosto 
Dam Project will ensure equal employment 

opportunities during construction and operation 

Policy Relevant environmental obligations  Linkages with the NWCPC Bosto dam project 

10. Sessional Paper 

No. 10 of 2012 on 
Kenya Vision 2030 

Institutional capacity in environmental protection 
 

The proponent will ensure that the NWCPC Bosto 

Dam Project will ensure adequate capacity for 
environmental protection during construction and 
operation 

2. Legal Frameworks 

Legal Framework Relevant environmental obligations Linkages with NWCPC Bosto Dam Project 

1. Environmental 

Management and 
Coordination Act 

(EMCA) Cap 387 

Section 42 – Protection of rivers and wetlands 

Section 44 – Protection of forests 
Section 50 – Conservation of biodiversity 

Specific integration obligations 
 Controlling the introduction of alien species  
 Environmental pollution control and prevention  
 EIA for all proposed projects with a potential for adverse impacts 
 Undertaking environmental audit and monitoring 
 Ensuring compliance with all other relevant EMCA (1999) Regulations 

including the following:- 
o Environmental Impact Assessment and Audit Regulations, 2003 
o The Environmental management and coordination (Noise and 

Excessive Vibration Pollution Control) Regulation, 2008 
o Water Quality Regulations, 2006 (Legal Notice No. 121)  

o Waste Management Regulations, 2006 (Legal Notice No.121) 
o  Air Quality, Regulations, 2008 
o Controlled Substances Regulations, 2007 (Legal Notice No.73 of 

2007) 
o Fossil Fuel Emission Control Regulations (2006) 
o Conservation of Biodiversity Regulations 2006 

o Wetlands, River Banks, Lake Shores and Sea Shore 
Management Regulation, 2009 

o Environmental (Conservation of biological diversity and 

resources, and access to genetic resources and benefits 
sharing) Regulations 
 

 The proponent will ensure that the NWCPC Bosto 

Dam Project does affect the state of environment 
in River Kipsonoi and its valued biodiversity 

including wildlife and birdlife  
 The proponent will ensure that the NWCPC Bosto 

Dam Project does affect the state of environment 
in the South West Mau Forest Reserve and its 
valued biodiversity 

 Measures will be undertaken to ensure 
construction and operations of NWCPC Bosto Dam 

Project will not increase the risk of wildlife 
poaching and spread of invasive species in 
sensitive ecosystems especially the Mau Forest 

ecosystem  
 The NWCPC Bosto Dam Project implementation 

will ensure that water pollution will not occur at 
any site during construction and operational 
phases 

 The proponent will undertake the obligatory 
environmental monitoring audits throughout the 

life cycle of the project 
 The Project proponent will meet all the costs 

associated with the EIA and environmental audit 
processes including the fee for advertising the 
public notice on the EIA report in the Kenya 

Gazzete and daily newspapers for national peer 
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review 
 The proponent will ensure that the NWCPC Bosto 

Dam Project adheres and complies with all 
relevant regulations associated with EMCA Cap 

387 

2. Water Act, No. 43 
0f 2016 

40(4): An application for a permit shall be the subject of public consultation 
and, where applicable, of EIA in accordance with the requirements of the 

Environmental Management and Co-ordination Act, Cap 387 
108(1): sewerage and effluent management to avoid environmental 
pollution 

WRM Rules (2007) require that the environmental reserve below a dam 
should be sufficient to meet human and ecological demands downstream. 
The Third Schedule of the WRM Rules (2007) sets out the fines and 

penalties for offences committed against the Rules 
 

 The proponent will ensure that the NWCPC Bosto 

Dam Project complies with the EMP in the EIA 
report 

 The proponent will ensure that the WTP facilities 

for NWCPC Bosto Dam Project at Bosto Hill have a 
proper sewerage system 

Legal Framework Relevant environmental obligations Linkages with NWCPC Bosto Dam Project 

3. Forest Conservation 
& management Act 

No. 34, of 2016 

37(1):  Protection of forests  
Other legal obligations 

 Prevention of forest fires 
 Initiating payments for ecosystem services (PES) initiatives for carbon 

sequestration and other environmental services 

 The proponent will ensure that the NWCPC Bosto 
Dam Project does affect the state of environment 

in the South West Mau Forest Reserve and its 
valued biodiversity 

 The proponent will ensure appropriate measures 
to prevent forest fires during the construction 
and operation of the NWCPC Bosto Dam Project  

 The proponent, in partnership with KFS, KWTA, 
WRMA and Bomet County Government will 

explore ways of initiating a PES on the watershed 
services for forest conservation financing in 
South West Mau Forest Reserve based on the 

water production and consumption 

4. Wildlife 

(Conservation and 
Management) Act 
Cap 376 of 1976, 

2009 
 

68:(4): Preventing development in a national conservation areas without 

approved management plans  
Section 30 of part VI: Prevention of adverse effects on the environment 
 

 The proponent will ensure appropriate measures 

to comply with the obligations in relevant 
management plans for the Mau Forest Ecosystem  

 The proponent will ensure appropriate measures 

to prevent environmental pollution during the 
construction and operation of the NWCPC Bosto 

Dam Project 

5. Physical Planning 
Bill 2015 

18. (f) Proper landuse zoning  The access roads, WTP and water distribution 

network shall comply with relevant physical 
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planning requirements including structural 
approvals by relevant offices at national and 

county levels 

6. Public Health Act, 
Cap 242 (GoK, 

1986) 

Article 129:  Protection of public water supplies 
 

 The NWCPC Bosto Dam will be properly secured 

and gazette as a protected area to ensure the 
proper protection of public water supply 

7. Employment Act, 

No. 11 of 2007 

The Employment Act declare and define the fundamental rights of 

employees, to provide basic conditions of employment of employees, to 
regulate employment of children and to provide for matters connected with 
the foregoing. The Act declares that: - Priority will be given to the local 
community in terms of employment opportunities 
29. Maternity leave - A female employee is entitled to three months 
maternity leave with full pay 

The provisions of the Act shall apply especially with 

regard to the employment of local people in Bomet 
County where applicable 

 

Legal Framework Relevant environmental obligations Linkages with NWCPC Bosto Dam Project 

8. Occupational Safety 
and Health Act 
2007 

Maintain a safe working environment: 
 Provision of suitable personal protective equipment and clothing 
 Machinery safety, chemical safety and electrical safety 

Part IX - Chemical safety 
(4) Safe collection, recycling and disposal of chemical wastes, obsolete 

chemicals to avoid the risks to safety, health of employees and to the 
environment 

The provisions of the Act shall apply especially at the 
WTP for the NWCPC Bosto Dam Project 

9. Work Injuries 

Benefits Act 
(WIBA), No. 13 of 

2007 

28. Compensation for temporary total or partial disablement  

30. Compensation for permanent disablement  
38. Compensation in respect of scheduled and unscheduled diseases  

45. First Aid  
(1) The employer shall provide and maintain such appliances and services 
for the rendering of first aid to his employees in case of any accident 

46. Transportation of injured worker to a hospital 

The provisions of the Act shall apply during the 

construction and operation of the NWCPC Bosto Dam 
Project 

10. HIV and AIDS 
Prevention and 

Control Act No. 14 
of 2016 

3.(a): Public awareness about the causes, modes of transmission, 
consequences, means of prevention and control of HIV and AIDS 

(iii) Outlawing discrimination in all its forms and subtleties against persons 
with or persons perceived or suspected of having HIV and AIDS 
13. Prohibition against compulsory HIV/AIDS testing  

The provisions of the Act shall apply during the 
construction and operation of the NWCPC Bosto Dam 

Project 

11. National 
Construction 
Authority Act, No. 

Registration of civil construction works as specified in Section 5 and the 3rd 
Schedule of the Act 

The provisions of the Act shall apply during the 
construction of the NWCPC Bosto Dam  
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41 of 2011 

12. Penal Code Cap 63 
 

Section 191 - States that if any person or institution that voluntarily 
corrupts or foils water from public springs or reservoirs, rendering it less fit 
for its ordinary use is guilty of an offence 

Section 192 – States that a person who makes or vitiates the atmosphere in 
any place to make it noxious to health of persons/institution, dwelling or 
business premises in the neighbourhood or those passing along public way, 

commit an offence. 

The Proponent shall observe the guidelines set out in 
the environmental management and monitoring plan 
stipulated in the report as well as the 

recommendation provided for mitigation/ 
minimization/ avoidance of adverse impacts arising 
from the project activities 

13. County By-Laws Every County has its own Environmental By-Laws The Proponent shall observe all the relevant County 
By-Laws 

 
5.2: Licenses and Permits 
Several of the legislations above require issuance of licenses or permits whenever the conditions of the legislation are met as highlighted in the 

table below. 
 

Legislation Required licenses, permits & approvals 

Forest Conservation & 
management Act No. 34, of 2016 

KFS approvals for dam construction inside the South West 
Mau Forest Reserve 

National Environmental 

Management and Coordination 
Act (EMCA Cap 387) 

EIA license & other relevant NEMA licenses 

 

National Construction Authority 
Act, No. 41 of 2011 

NCA Project registration certificate 

Water Act, No. 43 0f 2016  WRMA licenses water abstraction from rivers  

 Approvals by relevant Water Resource User Associations 
(WRUAs) within the site 

Physical Planning Act, Cap 286 Relevant approvals for structural drawings by relevant 
national and county offices 
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3.  National Strategic Plans 

Policy, Plan or 
Strategy 

Relevant environmental obligations Linkages with the NWCPC Bosto Dam Project 

1. Vision 2030 (GoK, 

2008b) 

All development interventions are expected to support the following 

national environmental flagship activities:- 
 Water harvesting and storage 

 Controlling of the spread of invasive species 
 Enhancing security in protected areas 

 Reclaiming of wildlife corridors and migratory routes 
 Disaster preparedness and early warning 

The proposed NWCPC Bosto Dam Project will 

contribute towards the Vision 2030 goal of water 
harvesting and storage for improved water supply 
 

2. National Climate 
Change Response 

Strategy (NCCRS) 
2009 

 

All development interventions are expected to support the following 
national strategic actions:- 

a) Water resources 
• Improving municipal water supply 
c) Physical infrastructure including transportation and telecommunication 

networks 
• Ensuring that all new infrastructure is climate-proof over its lifespan 

 The proposed NWCPC Bosto Dam Project will 

contribute towards the NCCRS (2009) goal 
Improving municipal water supply 

 The proponent will ensure that the construction of 

the proposed NWCPC Bosto Dam will involve the 
use of climate-proof designs especially with regard 

to the expected flood hazards due to climate 
change 

3. National 

Environment 
Action Plan 
(NEAP) 2009-2013 

 

All development sectors expected to support the following environmental 

interventions:- 
a) Enhancing the protection of wildlife resources 
b) Reforestation and conservation of water catchment areas 

c) Protection of flora & fauna 
d) Ensuring protection of water catchments  
e) Supporting soil erosion and siltation control  

f) Management of invasive alien species  
g) Promoting efficient water harvesting and storage  

h) Controlling of fire outbreaks 

The proponent will ensure the following during the 

construction and operation of the NWCPC Bosto 
Dam: 
 Protection of wildlife in the dam site 

 Minimal loss of forest resources 

 No soil erosion and siltation at the dam site 
 No introduction of invasive alien species 

 Use of proper dam design and construction 
technology for efficient water harvesting and 

storage  
 Prevention of fire outbreaks in the South West 

Mau Forest Reserve 

4. National 
Biodiversity 

Strategy and 
Action Plan 
(NBSAP) 2000 

4.3.2: Protection of important biodiversity areas and hotspots 
Other activities 

 Adopting best practices in conservation and management of natural 
resources 

The proponent will ensure the following during the 
construction and operation of the NWCPC Bosto 

Dam:- 
 Enhanced protection of the South West Mau 

Forest Reserve 
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Policy, Plan or 
Strategy 

Relevant environmental obligations Linkages with the NWCPC Bosto Dam Project 

5. National Master 

Plan for the 
Conservation and 
Sustainable 

Management of 
Water Catchment 

Areas in Kenya 
(2012) 

Development agencies working in the water catchment areas of Kenya 

should support the following Master Plan interventions:- 
4.2.1 Partnerships and participation of stakeholders 
4.2.4 Capacity building 

 Building capacity on water quality monitoring including training 
personnel to protect, conserve and sustainably manage watersheds 

4.2.5 Restoration and management of water catchment areas 
4.2.7 Water resource conservation and management 

 Implementing Sub-Catchment Management Plans (SCMPs) 

 
 

The proponent will ensure the following during the 

construction and operation of the NWCPC Bosto Dam 
 Partnership with relevant agencies which include 

KFS, KWS, KWTA, WRMA, WRUAs, CFAs and 
County Government of Bomet 

 Regular monitoring of water quality in the dam 

 Supporting relevant agencies and local 

communities in the restoration of the entire 
Bosto dam catchment 

 Supporting the implementation of SCMPs through 

relevant WRUAs in the dam catchment 

6. National Spatial 

Plan 2015-2045 

Conservation of water towers and resources in Spatial Zone 3 - Highlands 

(Western, Central and Rift Valley) and other environmentally sensitive 
areas (ESAs) 

The proponent will ensure that the following during 

the construction and operation of the NWCPC Bosto 
Dam is aligned with the conservation goals of the 
NSP 

7. Bomet County 
Integrated 
Development Plan, 

2013-2017 

Vision: 
 To be a leading sector in sustainable management of water and 

promotion of irrigation for growth and prosperity of Bomet County 
Mission:  

 To develop, conserve, utilize, protect and sustainably manage 

water and development of irrigation infrastructure for improved 
livelihoods for the people of Bomet County. 

County strategies 
a) The water sub-sector will embark on water works such as the 

construction of dams, pans, boreholes and wells and  

b) Expansion of the existing water schemes to increase coverage and 
ensure that supply is adequate 

The NWCPC Bosto Dam Project is expected to 
support the following county flagship activities:- 
 Construction of dams and expansion of the 

existing water schemes 
 Most of the on-going Projects/Programs in Bomet 

County – See 7.13.3 Sub-sector Priorities, 
Constraints and Strategies (Table 7.13) 
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5.3: Multilateral Environmental Agreements (MEAs)  
The NWCPC Bosto Dam Project ESIA will be conducted by considering the project alignment with the 

following regional and international frameworks:-  
 
5.3.1: Regional environmental agreements 

1. East African Community (EAC) Protocol on Environment and Natural Resources (EAC, 1999) 
2. EAC Climate Change Policy (EACCCP) (EAC, 2011) 

 

Table 5-2 provides a summary of environmental obligations in the regional framework, which were 
considered as relevant to NWCPC Bosto Dam Project ESIA. 

 
5.3.2: International environmental agreements 
1. Convention on biological diversity (CBD) 

2. Convention on Migratory Species – Bonn Convention 
3. United Nations Climate Change Convention (UNFCCC)  
4. United Nations Convention to Combat Desertification, UNCCD 

 
Table 5-3 provides a summary of environmental obligations in the regional framework which were 
considered as relevant for the NWCPC Bosto Dam Project ESIA. 
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Table 5- 2: Summary of the relevant environmental obligations in the regional frameworks 

MEA Relevant environmental obligations  Potential Interaction with the NWCPC Bosto 

Dam Project interventions 

1. East African 
Community (EAC) 

Protocol on 
Environment and 
Natural Resources 

(EAC, 1999), 
Amendment 2006 

Article 9 - Management of transboundary resources 
 Sustainable utilization of transboundary resources 

 
Article 13- Management of water resources 

 The Partner States shall utilize water resources, including shared 
water resources, in an equitable and rational manner 

 Improve water catchment management 
 

The proponent will ensure that the following during 
the construction and operation of the NWCPC Bosto 

Dam:- 
 Sustainable use of water resources including 

regular surveillance and repair of leaking 
pipelines 

 Initiating a PES on the watershed services for 

forest conservation financing in South West 
Mau Forest Reserve based on the water 

production and consumption in partnership 
with KFS, KWTA, WRMA, Bomet County 
Government, KenGen and Lake Victoria Basin 

Commission 

2. EAC Climate Change 
Policy (EACCCP) 

(EAC, 2011) 

Section 3.1.3 Climate change adaptation 
Relevant sectorial obligations: 

c) Infrastructure 
(i) Promoting climate change integration in all planning and design of 

infrastructure 

The infrastructure in the NWCPC Bosto Dam Project 
will be properly designed to withstand the impacts of 

climate change 

  
Table 5- 3: Summary of the relevant environmental obligations in the international frameworks 

MEA Relevant environmental obligations Potential Interaction with the NWCPC Bosto 
Dam Project interventions 

1. Convention on 

Biological Diversity 
(CBD Secretariat, 
1992) 

Article 8 - In-situ conservation  

(d) Promoting protection of ecosystems, natural habitats and 
maintenance of viable populations of species in natural surroundings 
 

The NWCPC Bosto Dam Project should have minimal 

negative impacts on valued ecosystems and natural 
habitats during the construction and operation stages 

2. Convention on 
Migratory Species – 
Bonn Convention 

 

Article 5 
h) Elimination of, to the maximum extent possible, or compensation for 
activities and obstacles which hinder or impede wildlife migration 

The proponent will ensure that the construction and 
operation of the NWCPC Bosto Dam does not impede 
wildlife movements in the South West Mau Forest 

Reserve 

3. United Nations 
Convention to 

Combat 
Desertification, 
UNCCD (UN, 1992) 

Article 10: National action programme 
2(d) Enhancing national climatological, meteorological and hydrological 

capabilities and the means to provide for drought early warning 
 

The proponent will ensure that the installation of 
water level gauging stations at Bosto Dam for long 

term hydrological monitoring  
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5.4: Environmental Safeguards for Funding Agencies 
The ESIA was conducted with consideration of the environmental requirements of World Bank and 

International Finance Corporation (IFC) Environmental and Social Performance Standards outlined below 
(IFC, 2012) (www.ifc.org ). This was necessary because the project will partly be financed by 
Government of Kenya public funds. 

 
5.4.1: World Bank/IFC Environmental and Social Performance Standards 
The World Bank (WB) has 10-major Social and Environmental Safeguards that are applicable in 

development of projects. The World Bank considers these safeguards to be the cornerstone of its support 
to sustainable poverty reduction. The objective of these safeguards is to prevent and mitigate undue 

harm to people and their environment in the development process. The following Performance Standards 
are relevant for the NWCPC Bosto Dam Project. 

 Performance Standard 1: Assessment and Management of Environmental and Social Risks 

and Impacts 
 Performance Standard 2: Labor and Working Conditions 
 Performance Standard 3: Resource Efficiency and Pollution Prevention 

 Performance Standard 4: Community Health, Safety, and Security 
 Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living  

o OP/BP4.04 - Natural habitat  

o Adequate assessment of impacted conservation 
areas and mitigation measures incorporated in EMP 

 Performance Standard 7: Indigenous Peoples 

 Performance Standard 8: Cultural Heritage 
 

Performance Standard 1 establishes the importance of (i) integrated assessment to identify the 

environmental and social impacts, risks, and opportunities of projects; (ii) effective community 
engagement through disclosure of project-related information and consultation with local communities on 
matters that directly affect them; and (iii) the project proponent‘s management of environmental and 

social performance throughout the life of the project.  
Performance Standards 2 through 8 established objectives and requirements to avoid, minimize, and 

where residual impacts remain, to compensate/offset for risks and impacts to workers, affected 
communities, and the environment. While all relevant environmental and social risks and potential 
impacts should be considered as part of the assessment, Performance Standards 2 through 8 describes 

potential environmental and social risks and impacts that require particular attention during project 
implementation. 
 

5.5: Institutional Framework 
The key institutions in the road and environment sectors are highlighted below. 
 

5.5.1: Water sector 
The water sector in Kenya is governed within a number of institutions in form of government ministries, 
State Departments, lead agencies and community institutions which include the following:- 

a) Ministry of Water & Irrigation 
b) Ministry of Environmnet & Natural Resources 
c) National Water Conservation and Pipeline Corporation  

d) Water Resources Management Authority  
e) Water Appeals Board  

f) Kenya Water Institute 
g) Kenya Water Towers Agency  
h) Water Services Regulatory Board 

i) Lake Victoria South Water Services Board 
j) Water Resources User Associations (WRUAs) 

 

http://www.ifc.org/
http://www.watercorporation.go.ke/
https://www.wrma.or.ke/
http://www.kewi.or.ke/
http://wasreb.go.ke/
http://www.lvswaterboard.go.ke/
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a) Ministry of Water & Irrigation 

The ministry was established in April 2015 following the restructuring of the Ministry of Environment 
Water and Natural Resources (MEWNR) to form the current Ministry of Water and Irrigation, giving 
recognition to the crucial role played by the irrigation sub-sector in national development. The vision of 

the MoWI is to ensure water resources availability and accessibility by all. Its mission is to contribute to 
national development by promoting and supporting integrated water resource management to enhance 
water availability and accessibility. The MoWI is characterized by four state departments for water 

services which include:- 
 State Department of Water Infrastructure Development 

 State Department of Water, Sewarage and Sanitation Development 
 State Department of Transboundary Water 

 State Department of National Water Resources 

 
b) Ministry of Environment & Natural Resources 

The mandate of the MENR is to protect, conserve and manage the environment and natural resources 

including water resources for socio-economic development. The vision of the ministry is to ensure a 
clean, healthy, safe and sustainably managed environment and natural resources. The mission of the 
ministry is to facilitate good governance in the protection, restoration, conservation, development and 

management of the environment and natural resources for equitable and sustainable development. 
 

c) National Water Conservation and Pipeline Corporation 

The National Water Conservation and Pipeline Corporation (NWCPC) was established under the State 
Corporation‘s Act Chapter 446 of the Laws of Kenya vide Legal Notice No. 270 of 24th June, 1988 as an 
autonomous agency reporting to the then Ministry of Water & Irrigation. It became operational on 1st 

July, 1989. The NWCPC was created mainly to commercialize and improve the performance of the water 
sector operations. Its mandate was later expanded to include assisting Government in the formulation 
and execution of National Water Policy, and in areas where it was appointed as a water undertaker, 

developing state schemes. The overall goal of NWCPC is to enhance social and economic well-being of all 
Kenyans through improved access; availability and reliability of water supply. The long-term objectives 

are to seek to bridge the gap between the demand and supply of water which is in line with our 
Constitution and Vision 2030 

  

d) Water Resources Management Authority  
Water Resources Management Authority (WRMA) is a state corporation established pursuant to Section 7 
of the Water Act, 2002 and was operationalized in 2005. WRMA is the Lead agency in the Management of 

Water Resources in the country. As lead agency, WRMA has a vital role to regulate, manage and 
equitably allocate the national water resources to all users. 
 

e) Kenya Water Towers Agency 
Kenya Water Towers Agency was established upon recommendations of the Interim coordinating 
secretariat of the Mau which was gazzetted in April 2009 to rehabilitate and reclaim the Mau forests. The 

Agency was established vide Kenya gazette of 20th April 2012, legal notice no. 17 in order for the 
government to coordinate and oversee the protection, rehabilitation, conservation and sustainably 
manage all the critical water towers. The eighteen water towers in Kenya which are already gazzeted 

include Aberdares Range, Cherangani Hills, Chulyu Hills, Huri Hills, Kirisia Hills, Loita Hills, Marmanet 
Forest, Mathews Range, Mau Forest Complex, Mount Elgon, Mount Kenya, Mount Kipipiri, Mount Kulal, 

Mount Marsabit, Mount Njiru, Ndotos, Nyambene Hills, and Shimba Hills. KWTA has specific core 
functions. Its main function is to co-ordinate and oversees the protection, rehabilitation, conservation,and 
sustainable management of water towers. The Agency also co-ordinates and oversees the recovery and 

restoration of forest lands, wetlands and biodiversity hotspots. It has the responsibility of promoting the 
implementation of livelihood programs in the water towers in accordance with natural resource 
conservation laws. 

http://www.watercorporation.go.ke/
https://www.wrma.or.ke/
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f) Kenya Water Institute 
KEWI as established by the KEWI Act 2001 is mandated to offer training, administer examinations offer 
research and consultancy services in the wider water sector. KEWI has earned the recognition of being a 

leading institution in producing high caliber human capital for the water sector in the region. Our vision is 
―To be a World class Centre of Excellence in Training, Research and Consultancy in the Water and related 
Sectors‖. To achieve this KEWI, with the support from the Government and development partners has 

invested in capacity building of her staff both locally and internationally.   
 

g) Water Services Regulatory Board 
The Water Services Regulatory Board (WASREB) is a non-commercial State Corporation established in 
March 2003 as part of the comprehensive reforms in the water sector.  The mandate of the institution is 

to oversee the implementation of policies and strategies relating to provision of water and sewerage 
services.  WASREB sets rules and enforces standards that guide the sector towards ensuring that 
consumers are protected and have access to efficient, affordable and sustainable services. 

 
h) Lake Victoria South Water Services Board 

Lake Victoria South Water Services Board (LVSWSB) is a State Corporation under the Ministry of Water 

and Irrigation. The Board is among the 8 Water Service Boards (WSBs) established under the Water Act 
(2002) vide Gazette Notice No. 1714 of 12th March 2004 with the mandate of ensuring efficient and 
economic provision of Water and Sanitation Services in its area of jurisdiction. In 2004, the Board started 

its operations in administrative counties within former Nyanza Province and the Southern part of the Rift 
Valley. Geographically, it covers an area of 21,720km2 in the host Counties of Kisumu, Siaya, Migori, 
Homa Bay, Bomet, Kericho, Nyamira and Kisii. The aggregate jurisdictional population is estimated at 8.5 

million with a distribution of 21% in urban and 79% in rural areas. There are eight (8) urban and over 
eighty six (86) registered rural water services providers, and several informal services providers. 
 

i) Water Resources User Associations (WRUAs) 
These are associations of water users and riparian land owners who have associated for the purposes of 

cooperatively sharing, managing and conserving a common water resources. The WRUAs model was 
introduced through the water reforms which came with the enactment of the Water Act (2002). 
 

5.5.2: Environment Sector 
There are 21 institutions, which deal with environmental issues in Kenya. Some of the key institutions 
include National Environmental Management Authority (NEMA), the Department of Resource Surveys and 

Remote sensing (DRSRS), the Water Department, The Kenya Forest Service (KFS), the Kenya Wildlife 
Service (KFS & KWS) the Kenya Forestry Research Institute (KEFRI), the National Museums of Kenya 
(NMK), the Kenya Marine and Fisheries Research Institute (KEMFRI), the Kenya Agricultural and Livestock 

Research Organization (KALRO) among others. There are also local and international NGOs involved in 
environmental issues in the country. Figure 5-1 shows the institutional framework for the Environmental 
Management and Coordination Act (EMCA, 1999 and Review 2015 Cap 387) which is the umbrella 

framework within which all the environmental issues concerning the NWCPC Bosto Dam Project will be 
implemented. 
  

http://www.kewi.or.ke/
http://wasreb.go.ke/
http://www.lvswaterboard.go.ke/
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Figure 5- 1: EMCA (Institutional Framework Amendment Act), 2015 
 
a) National Environmental Management Authority (NEMA) 

The object and purpose for which NEMA was established is to exercise general supervision and co-
ordinate over all matters relating to the environment and to be the principal instrument of the 
government in the implementation of all policies relating to the environment. Director General appointed 

by the president heads NEMA. The Authority shall: 
 Co-ordinate the various environmental management activities being undertaken by the lead 

agencies and promote the integration of environmental considerations into development policies, 
plan, programmes and projects with a view of ensuring the proper management and rational 
utilization of the environmental resources on a sustainable yield basis for the improvement of the 

quality of human life in Kenya. 
 Take stock of the natural resources in Kenya and their utilization‘s and consultation, with the 

relevant lead agencies, land use guidelines. 
 Examine land use patterns to determine their impact on the quality and quantity of the natural 

resources. 
 Carry out surveys, which will assist proper management and conservation of the environment. 

 Advise the government on legislative and other measures for the management of the 
environment or implementation of relevant international conservation treaties and agreements in 

the field of environment as the case may be. 

INSTITUTIONAL FRAMEWORK FOR EMCA 
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 Advise the government on regional and international environmental convention treaties and 

agreements to which Kenya should be a party and follow up the implementation of such 
agreements where Kenya is a party member. 

 Undertake and co-ordinate research, investigation and surveys in the field of environment and 

collect and disseminate information about the findings of such research, investigation or survey. 
 Mobilize and monitor the use of financial and human resources for environmental management. 

 Identify projects and programmes or types of projects and programmes, plans and policies for 
which environmental audit or environmental monitoring must be conducted under EMCA. 

 Initiate and evolve procedures and safeguards for the prevention of accidents, which may cause 
environmental degradation and evolve remedial measures where accidents occur.   

 Monitor and assess activities, including activities being carried out by relevant lead agencies in 
order to ensure that the environment is not degraded by such activities, environmental 

management objectives are adhered to and adequate early warning on impeding environmental 
emergencies is given. 

 Undertake, in co-operation with relevant lead agencies programmes intended to enhance 

environmental education and public awareness about the need for sound environmental 
management as well as for enlisting public support and encouraging the effort made by other 

entities in that regard. 
 Publish and disseminate manuals, codes or guidelines relating to environmental management and 

prevention or abatement of environmental degradation. 
 Render advice and technical support, where possible to entities engaged in natural resources 

management and environmental protection so as to enable them to carry out their responsibilities 
satisfactorily. 

 Prepare and issue an annual report on the state of the environment in Kenya and in this regard, 

may direct any lead agency to prepare and submit to it a report on the state of the sector of the 
environment under the administration of that lead agency and, 

 Perform such other functions as government may assign to the Authority or as are incidental or 
conducive to the exercise by the authority of any or all of the functions provided under EMCA. 

 However, NEMA mandate is designated to the following committees: 
 

i. County Environment Committees 

According to the Environmental Management and Co-ordination (Amendment) Act, 2015, the Governor 
shall by notice in the gazette constitute a County Environment Committees of the County. 

  
ii. County Environment Committee 

County Environment Committee is responsible for the proper management of the environment within the 

County for which it is appointed. They should also perform such additional functions as prescribed by the 
Act or as may, from time to time be assigned by the Governor by notice in the gazette. The decisions of 
these committees are legal and it is an offence not to implement them. For this project, the comments of 

the County Environment Committees for Nakuru and Bomet will be very crucial in the decision-making 
process. The comments of relevant NEMA County Directors based in the two (2) Counties for Nakuru and 
Bomet will also be very useful in decision making process of the project. 

 
iii. National Environmental Complaints Committee 

The National Environmental Complaints Committee performs the following functions: 

 Investigate any allegations or complaints against any person or against the authority in relation 
to the condition of the environment in Kenya and on its own motion, any suspected case of 

environmental degradation and to make a report of its findings together with its 
recommendations thereon to the Council. 

 Prepare and submit to the Council periodic reports of its activities which shall form part of the 

annual report on the state of the environment under section 9 (3) and 
 To undertake public interest litigation on behalf of the citizens in environmental matters. 
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iv. National Environment Action Plan Committee 
The Authority is responsible for the development of a 6-year National Environment Action plan and shall 

ensure that it has undertaken public participation before the adoption of the plan. The National 
Environment Action Plan shall: 

 Contain analysis of the Natural Resources of Kenya with an indication as to any pattern of change 

in their distribution and quantity over time. 
 Contain analytical profile of the various uses and value of the natural resources incorporating 

considerations of intergenerational and intra-generational equity. 
 Recommend appropriate legal and fiscal incentives that may be used to encourage the business 

community to incorporate environmental requirements into their planning and operational 
processes. 

 Recommend methods for building national awareness through environmental education on the 
importance of sustainable use of the environment and natural resources for national 

development. 
 Set out operational guidelines for the planning and management of the environment and natural 

resources. 

 Identify actual or likely problems that may affect the natural resources and the broader 
environment context in which they exist. 

 Identify and appraise trends in the development of urban and rural settlements, their impact on 
the environment, and strategies for the amelioration of their negative impacts. 

 Propose guidelines for the integration of standards of environmental protection into development 
planning and management. 

 Identify and recommend policy and legislative approaches for preventing, controlling or 
mitigating specific as well as general diverse impacts on the environment. 

 Prioritize areas of environmental research and outline methods of using such research findings. 
 Without prejudice to the foregoing, be reviewed and modified from time to time to incorporate 

emerging knowledge and realities and; 
 Be binding on all persons and all government departments, agencies, States Corporation or other 

organ of government upon adoption by the national assembly.  
 

v. National Environmental Tribunal 

This tribunal guides the handling of cases related to environmental offences in the Republic of Kenya. If 
disputes related to environmental matters arise during the implementation of the project, the matter 

should be presented for hearing and legal direction to the tribunal. 
 
5.5.3: Offences and Penalties for Non-Compliance with Provisions under Environmental Legislation 

Table 5.4 highlights the offences and penalties for non-compliance with provisions under environmental 
legislation in Kenya. 
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Table 5- 4: Offences and penalties for non-compliance with provisions under environmental 
legislation in Kenya 

 Item Offences Penalties for an offence 

General 
offence 

 

 Offence against a provision of the Act, 

where no penalty is specifically provided 
for. 

 Fine of not more than Ksh 350,000. 

 Imprisonment for not more than 18 
months. 

 Or both such fine and imprisonment. 

Inspection 

 

 Offences in respect of inspection, including: 

 Hindering or obstructing an environmental 
inspector in his duties; 

 

 Fine of not more than Ksh 500,000. 

 Imprisonment for not more than 2 
years. 

 Or both such fine and imprisonment. 

Environmental 

Impact 
Assessment 

 

 Failure to submit project report contrary to 

the requirements of Section 58 of the Act. 
 Failure to prepare an EIA in accordance 

with the requirements of the Act. 
 Knowingly give false information in an EIA 

report. 

 Fine of not more than Ksh 2,000,000. 

 Imprisonment for not more than 2 

years. 
 Or both such fine and imprisonment. 

Records 

 

 Failure to keep records required under the 

Act. 
 Fraudulently or knowingly altering records. 

 Fraudulently or knowingly making false 
statements in any records required under 

the Act. 

 Fine of not more than Ksh 500,000. 

 Imprisonment for not more than 18 
months. 

 Or both such fine and imprisonment. 

Standards  Violation of any environmental standard 

established under the Act; 
 Contravenes any measure prescribed under 

the Act; 
 Uses the environment or natural resources 

in a wasteful and destructive manner 
contrary to measures prescribed under the 
Act. 

 Fine of not more than Kshs 500,000. 

 Imprisonment for not more than 2 
years. 

 Or both such fine and imprisonment. 
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6. STAKEHOLDER ENGAGEMENT AND PUBLIC PARTICIPATION  
6.1: Introduction 
 The Constitution of Kenya, 2010 provides that every Kenyan has the right to have the 

environment protected for the benefit of the present and future generations through legislation and other 

measures. Article 10 and 69 of the Constitution recognizes public participation as a principle of governance 

and gives the state a responsibility to encourage public participation in the management, protection and 

conservation of the environment.  

According to EIA regulations, beneficiaries and members of the public living within new or improvement 

project sites (both public and private) are consulted to seek their views and opinions regarding the 

projects before they are implemented. Consultative Public Participation is therefore an important 

process in ESIA studies.  

 

6.2: Objectives of the Stakeholder Engagement and Public Participation (SEPP)  
 Informing stakeholders and members of public 

 Gaining their views, concerns and values 
 Taking  account of public inputs in decision making 

 Influencing project design 

 Obtaining local knowledge 
 Increasing public confidence 

 Improving transparency and accountability in decision making 
 Reducing conflict 

 
 

6.3: Stakeholder characteristics  
Stakeholder consultation will be conducted within the project areas. More emphasis will be put on the 

local geography and the vicinity within which people may have a reasonable fear that they might be 

affected or have strong feelings about the project. Consultation was also done on the following; 

 Government agencies whose areas of operation are impacted by the project either positively or 

negatively e.g Kenya forest services,Kenya Wildlife services 

 Operators and regulators of the project e.g Bomet Water Company, Lake Victoria South Water 

Service Board. 

 Central government represented by the county commissionner,  

 County government administration 

 Community based organizations 

A consultation meeting was held at 10;00 am on 13th June 2017 at Twig Annex hotel in Bomet town with 

all the following stakeholders represented; 

  National water and conservation corporation 

 Kenya Forest service 

 Kenya Wildlife service 

 County Commissioner of the project area 

 County government of Bomet 

 Community based Organizations in the area 
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 Lake Victoria South Water Service Board 

 Water resource Management Authority 

 National Environment Management Authority 

 Bomet Water and Sewerage Company 

 Water Resource Users Association 

 World wildlife fund 

Consultation meetings with the members of public were held in the following administrative locations . 

Schedule of consultation meetings  

Day& Date  Location  Venue  Male  Female  Total  

Wednesday  

14/6/2017  
Satiet  Bosto market  62 6 68 

Thursday 

15/6/2017 

Yagenek  Yagenek Market 28 3 31 

Chebirbelek  Chebirbelek Market  36 4 40 

Mugogosiek  Mugogosiek Market  84 9 93  

Saturday  

17/6/2017  

Cheseon  Boito Market  39 3 42 

Cheseon  Cheseon SDA Church  46 28 74 

Silibwet  Silibwet Town  33 0 33 

Monday  

19/6/2017 

Tarakwa  Tarakwa Market  32 6 38 

Kapsimotwo  Kapsimotwo Market   69 16 85 

Tuesday  

20/6/2017  

Ndanai Ndanai Market  61 8 69 

Siongiroi  Siongoroi Market  66 9 75 

Segemik  Olbutyo Market  38 0 38 

Wednesday  

21/6/2017  

Ndaraweta  Ndaraweta Market  47 7 54 

Ndaraweta – 

Ngainet Sub-

Location  

Market  49 4 53 

Thursday  Tinet Location  Kapkembu Chief‘s Camp 115 10 125 

Totals  799 113 912 
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Selected photos of Stakeholder’s and public consultation Meetings(See annex for other 

photos 

 

 

 

Mugogosiek  Location – Mogogosiek Market 

Stakeholders consultation meeting at Twigs 
Annex Hotel in Bomet town 

Satiet Location – Bosto Tea Buying Centre 

Chebirbelek Location – Chibirbelek 
Market 
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6.4: Contents of the consultation 
 Background to the proposed development,  

 The need for the proposed development 

 The designs of the project 

 Benefits of the project to the County of Bomet  

 Any anticipated negative impact of the project and how the contractor and NWCPC intends to 

mitigate it. 

 Project period 

 Responsibility of the contractor, NWCPC and the public in the project 

 

 
6.5: Positive impacts expected by the public  

 The project will enhance efficiency in water supply  

 Residents will be able to access clean and safe water for drinking and this will reduce cases of 

water borne diseases hence saving cost that is used for treatment and drugs.  

 The project will enhance economic activities mainly farming and thus improving livelihood  

 Institutions such as schools will benefit from the project of getting piped water  

 The project will create employment opportunities 

 There will be time saving since residents will not have to keep walking for long distances in 

search of water  

 The project will ensure supply of water throughout the year regardless of the season 

 Availability of water will enhance agriculture especially in livestock development   

 Construction will bring other infrastructural development in the area among them the road 

leading to the dam site and water related facilities. 

 The dam can be used in fish farming 

 
6.6: Negative concerns /issues raised by the public 

 Land will be take away at the tank installation points  

Yagenek Location - Yagenek Market Chesoen Location – Chesoen SDA Church 
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 In case of water pipe burst during the operation phase it can lead to damage of property mainly 

the farms  

 May lead to environmental degradation and destruction of farm structures and crops  

 The project might affect underground water resources if the dam will cause the underground 

water not to recharge  

 The cost of water might be too high for the low income households  

 The water can cause water-borne diseases if not treated properly. 

 Flooding can occur if water pipes burst  

 Any overflow of the dam may affect the downstream communities and  lead to destruction of 

property  

 If dam it not well secured it can be a source of safety risk and children and animals can drown.  

 Noise during construction  

 Removal of vegetation cover  

 Aquatic life may be affected downstream 

6.7 Recommendations for the project made by the mmbers of public 

 Carry out  adequate studies are done to avoid negative impacts  

 NWCPC to ensure proper maintenance of the dam and the pipelines. 

 Ensure necessary adequate and appropriate measures are taken to guarantee safety of the 

project.  

 The locals to be considered in the employment opportunities.  

 The dam area should be securely fenced off and guards put at the site. 

 Ensure fully compensation of all affected people  

 Adhere to engineering standards   

6.8:Expected positive impacts by other stakeholders 
 Improved water systems  

 Reduced water-borne disease  

 Time saving for economic activities engagements  

 Improve water harvesting and equity in distribution 

 Employment creation during construction and operation 

 Increased electricity generation  

 There will be management of river flow at Kipsonoi  

 The ESIA study report will be useful for other and future projects in the upstream and 

downstream  

 Supply of clean water to the residents of Bomet  

 Improvement of livelihoods for the people of Bomet 

 Reduced walking distance in search of water  

 The project will address the issue of water scarcity  

 River/stream banks will be protected since people will get pipe water and reduce instance of 

fetching water from rivers 

 Reduction of floods downstream  

 The project will stimulate economic growth  

6.9: Negative impacts expected from the project by other stakeholders 
 Degradation of Mau ecosystem  
 Quarrying activities leading to land degradation 

 Endangering the fauna habitat 

 Downstream/upstream water use conflicts 
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 Possible flooding in the upstream 

 Destruction of the aquatic environment  
 Possible displacement of people by the project  

 Reduced water flow  
 Soil erosion 

 Possible displacement and resettlement  

 Waste water discharge from treatment works  
 Ecosystem disturbance  

 Can be dangerous to the residents and animals if not well constructed and fenced off.  
 Dust pollution during  construction 

 Danger of open tranches causing safety risks  

 
 Recommendations made by other stakeholders 

 Compensationto be made to those who will loose private properties  
 Consultant to do a comprehensive public consultations of all relevant stakeholders and capture 

pertinent issues  
 The dam design should be able to mitigate environmental alterations caused.  

 The environmental consultant to develop adequate mitigation measures for identified negative 
impacts 

 The base flow of the river should not be affected 
 Consider downstream users and also the ecosystem  

 The design must be done well to avoid collapse and fence to be put around to prevent drowning  
 Plant trees in identified areas within Mau catchment. 

 Sprinkling of water along access roads during construction to avert dust pollution  

 Ensure compensation flow regulation for the downstream water users is adhered to 
 Obtain pipeline  way leaves and minimize loss of properties  

 Demarcate and mark open trenches during construction 
 All negative impacts identified to be addressed appropriately 

 Implementation of the project to be fast tracked as will serve over 80% of the residents in Bomet 

County.  
 Put in place mitigation strategies like afforestation to replace removed vegetation  
 Conduct a scenario analysis for all downstream users  

 Ensure that the project design is self-regulating that ensures only certain percentage flood water 

gets into the dam. 
 Include catchment conservation in the project operation phase.  

 The project proponent to seek water permit from WARMA at least  four months before 
commencement  

 Ensure adequate involvement of communities living within the project area 
 Involve all stakeholders from intial stage; KFS from Bomet, Kericho and Nakuru counties to be 

consulted 
―Attached in the annex find written submissions made by relevant stakeholders‖  
 

6.9: Overall decision:  
Based on the stakeholders and public consultation meetings held in  Bomet County, there was a general 

acceptance of the project because of the benefit of provision of water  in the county.However there was 
need to mitigate the negative impacts that will accrue from the project.  
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7. POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS  
Reservoirs are constructed through the establishment of dams, barriers or excavations across rivers, streams 

or runoff channels and thus often reflect the characteristics of both terrestrial and aquatic environments 
through the super-imposition of a riverine ecosystem onto a terrestrial one. The number of large reservoirs 

has increased over the years from about 5 000 in the 1950s and 30 000 in the 1970s to about 40 000 in the 
1980s (Tundisi 1993, ICOLD 1998, Mwaura 2006). Despite this increase, reservoirs have not been uniformly 
constructed throughout the world. Over 85% are found in Europe, Asia and North America. Five countries, 

namely USA, India, China, Spain, and Japan contain about 60% of the world's large reservoirs. Africa has 
only 5%.  
 

Despite their importance, every dam irrespective of size, location and shape obstructs the natural flow of the 
river and this could have a wide range of environmental impacts. The most critical impacts include loss of 
land due to inundation, changes in downstream hydrology and water quality, obstruction of organism 

migrations, loss of biodiversity, natural disasters due to dam bursting and potential seismic hazards. In 1997, 
an International Commission on Large Dams (ICOLD) was established jointly by IUCN and World Bank with 
one of the key mandates as the need to develop internationally accepted standards, guidelines and criteria 

for decision-making on the planning, design, construction, monitoring, and operation of dams. 
 
The project impact analysis for the NWCPC Bosto Dam Project has been segregated in three main 

phases:  Pre-Construction Phase, Construction Phase, Operation Phase and Decommissioning Phase. 
Further, the activities of the pre-construction construction and operation phase have also been distributed 

in main groups to aggregate activities of similar type and nature in single group for easy appraisal of 
probable impacts.  
 

7.1: Pre-Construction Phase 
 
7.1.1: Positive impacts 

  
a) Documentation and publicity 
The project area will benefit significantly in terms of the intensive information gathering during the pre-

project feasibility study and the pre-project EIA which will generate useful reports that will create 
important reference points for the area both for scientific research and planning activities. 
 

b) Employment 
Employment opportunities will be created in the construction of camp sites by the contractor. 
 

7.1.2: Negative impacts  
 

a) Potential loss of assets 
KFS will stand to lose approximately 182ha of forest due to the submergence to occur once the dam is 
constructed.  This loss will be permanent but necessary due to the need urgent need to increase the per 

capita water availability for people in Bomet County. This is in line with SDG 6 of ensuring availability and 
sustainable management of water and sanitation for all. Access to water and sanitation are basic human 
rights and are critical sustainable development challenges. These challenges will only worsen and the 

impacts on people will only increase as competing demands for clean fresh water (agriculture, 
households, energy generation, industrial use, ecosystems) are exacerbated by the effects of climate 
change putting more pressure on water quality and availability. These conditions will create increasing 

risk for businesses, governments, communities and the environment. 
 

b) Temporary land interference 

The NWCPC Bosto Dam Project is likely to cause temporary interference with the current state of 
environment in the area due to the temporary acquisition of land required and leased for construction of 
temporary camp. 
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c) Encroachment into the catchment environment 

Normally construction of dams is usually preceded with the construction of temporary roads and 
permanent access roads. These constructed facilities have the potential of opening up river valleys to 
‗development‘ or other forms of exploitation by farmers and others previously denied access due to the 

lack of the roads.  
For the case of Bosto Dam the area already has some roads and foot paths that were used by the 
community which had settled in the forest but have since been evicted to pave way for restoration of the 

South West Mau Forest Reserve 
 

d) Influx of workers from other areas 
The project area might experience an influx of road construction workers from other areas. 
 

7.2: Construction Phase 
 
7.2.1: Positive impacts  

The following are the positive impacts during construction phase of the proposed NWCPC Bosto Dam 
Project: 
 

a) Employment opportunities 
One of the main positive impacts during projects construction phase is the availability of employment 
opportunities during the dam construction route especially to casual workers and several other skilled 

workers such as building and construction engineers. Employment opportunities are of benefit both 
economically and socially. Several workers including casual labourers, masons, carpenters, joiners, 
electricians, and plumbers are expected to work along the roadway alignment site during the construction 

phase. Apart from casual labour, semi-skilled, unskilled labour and formal employees are also expected to 
obtain gainful employment during the period of construction. Generally, employment during the 
construction phase will lead to multidimensional development in the project areas such as Kaptembo, 

Kipsonoi, Bosto Hill, Taboino Hill, Seanin, Koiwa, Sotit, Embomos, Kaptebengwet, Saseta, Chebirbelek, 
Kapletundo, Yaganek, Kaplong, Chebitet, Chebilat, Kapchekora, Mogoiywet, Ndarawetta, Aisaik, 

Kapsimotwa, Bomet, Kapkwen, Kapsirich, Siongiroi, Singorwet, Mutarakwa, Ndanai, Bartore, Kitaima, 
Kimargis, and Chesoen. 
 

Employment opportunities will also be of benefit in economic and social sense. Economic sense means, 
that abundant unskilled labor will be used while social sense signify that the poor community will be 
engaged in productive employment other than remaining idle and helpless which in most cases may 

translate to engagement in crime. Apart from casual labour, semi-skilled and skilled employees are also 
expected to obtain employment during the construction period. Employment opportunities will also be of 
benefit in economic and social sense.  

 
b) Provision of market for supply of construction materials 

The project will require supply of large quantities of construction materials most of which will be sourced 

locally within the project surrounding areas. This will provide ready market to the suppliers such as 
companies and individuals with such materials. 
 

c) Increased local incomes 
The local community may get extra income from the sale of construction materials from their firms and 

also renting spaces for camp sites, borrow pits, and quarries. 
 
d) Economic growth 

Through the use of locally available materials during the construction phase for example cement, steel 
metals and others; the project will contribute towards growth of the country‘s economy by contributing to 
the gross domestic product. The consumption of these materials, oil, fuel and others will attract taxes 
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including VAT which will be payable to the government hence increasing government revenue while the 
cost of these raw materials will be payable directly to the producers.  

 
7.2.2: Negative impacts 
 

a) Loss of indigenous forests  
Some permanent loss of indigenous forest will occur during the clearance of vegetation within the South 
West Mau Forest reserve in the following areas associated with the NWCPC Bosto Dam Project:- 

 Access road to the dam site which is necessary for the movement of construction equipment and 
materials to the Kipsonoi River site.  

 The dam axis across the Kipsonoi River,  
 Water transmission pipeline from the dam to the Bosto Hill WTP, and 

 Access road for the construction and long-term maintenance of the water transmission pipeline. 

 
Figure 7.1 shows the potential areas of vegetation disturbance during the implementation of the project. 

 

 
Figure 7- 1: Potential areas of vegetation disturbance during the implementation of the project 

 
The access road to the dam site is already in existence but in form of a KFS forest patrol track which will 

need to be improved. It can later be used by KFS for the same purpose. The access road for the 
construction and long-term maintenance of the water transmission pipeline will also be required on 
permanent basis. It will also open a new route for KFS forest patrol movement. Figure 7.1 shows that 

most of the area is characterized by secondary forest due to the disturbance caused by previous 
encroached before the people were flushed out in the recent Mau rehabilitation program. The forest is 
also currently utilized through controlled grazing as permitted by KFS. The area is therefore characterized 

by numerous patches of open vegetation cover consisting mostly of shrubs as explained in Section 4. 
 

b) Loss of endangered species 

The submergence of the dam flood area in Figure 7.1 will lead to the loss of some trees belonging to 
the Polycias kikuyuensis species which is designated as endangered in the IUCN Kenya Red List Species 

(Plate 7.1). However, tree was not among the dominant species in the project area based on the 
baseline environmental assessment. 
 

c) Disturbances to Kipsonoi River  
The dam construction will cut across Kipsonoi River which could affect the environmental status of rivers 
through limited siltation. It is expected that the engineering works will ensure that soils within the site are 

well stabilized.  

Dam access 
road 

Kipsonoi River Dam site 

Pipeline 
access road 

Open vegetation 
cover 



99 

 

 
d) Alterations in the Kipsonoi river flow 

Kipsonoi River flows throughout the year but the discharge fluctuates depending on the season. 
Construction of the dam during either period may lead to increased suspended solids. 
 

e) Negative borrow pit impacts 
Excavation for borrow materials can result in significant loss of local scenery as a result of the open 
quarries. Additionally, the open quarries when filled with water can result to serious security problems as 

people and their livestock can drown in these open ponds. The ponds could also be beneficial if properly 
regulated depending on the particular environments that they are located. For the case of Kipsonoi River 

part of the construction material may be sourced from the dam site area while other materials will be 
obtained from elsewhere. 
 

f) Dust emissions  
Limited air pollution will occur mainly due to fugitive emissions and dust generation from various 
construction activities. Particulate matter pollution is likely to occur during the site clearance, excavation, 

loading and transportation construction materials. However, the site is in a protected forest reserve with 
no human settlements and will therefore have no key receptors except the construction workers who will 
have the necessary PPEs such as dust masks. 

 
g) Solid waste generation 

Some solid waste will be generated from construction waste including remnant packaging materials such 

as cement bags. Domestic waste from the construction base camp could also lead to environmental 
pollution. It is expected that the contractor should ensure full compliance with the EMCA Waste 
Management Regulations of 2006 as well as the following measures:- 

 Use of integrated solid waste management system through the following options: i) waste source 
reduction, ii) material reuse and recycling, and, iii) combustion, 

 Disposing waste more responsibly in appropriate designated dumping sites,  

 Using construction materials that have minimal or no packaging to avoid the generation of 
excessive packaging waste, and 

 Providing waste collection sites and facilities within the site. 
 

h) Noise and Vibrations 

Increased noise levels will be experienced from the use of heavy construction equipment. Increased 
vibrations during construction by equipment movement, excavations and blasting may transform the calm 
and quiet conditions in the forest. Noise during the project construction will mainly be caused by 

construction machinery, such as bulldozers, excavators, pile drivers, concrete mixer trucks, and transport 
vehicles among others could exert noise impact. The vibration effect during the construction period will 
mainly result from the operation of machinery and equipment. However, the site is in a protected forest 

reserve with no human settlements and will therefore have no key receptors except the construction 
workers who will have the necessary PPEs such ear plugs. 
 

i) Wildlife poaching 
The dam construction will be undertaken inside the South West Mau Forest Reserve which has an 
impressive variety of large animals such as buffalos, leopards, hyenas, antelopes, and elephants some of 

which are of international conservation concern. The road construction activities could lead to illegal 
wildlife poaching activities by the construction workers. 

 
j) Logging and illegal collection of medicinal and aromatic plants (MAPs) 

The road construction will cut through two sections of the Mau forest which contains a large number of 

rare, endemic and threatened plant species including a large number of MAPs. These include special 
species such as Macaranga kilimandscharica, Tabernaemontana divaricate, Prunus africana, Rhamnus 
prinoides Buddleja polystachya, Syzygium guineense, Neoboutonia macrocalyx, Toddalia asiatica, 
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Pteridium aquilinum, Dombeya torrida, Schefflera volkensii, Olea europaea, Ficus sur, Polyscias fulva, and 
Hagenia abyssinica. The species could be exposed to illegal logging and material collection during the 

dam construction. 
 

k) Occupational health and safety issues 

During the construction of the proposed project, it is expected that construction workers are likely to 
have accidental injuries and hazards as a result of accidental occurrences, lack or neglect of the use of 
protective gears among others. Accidents may also occur to the members of public, livestock and wildlife 

from open trenches  
 

l) Local traffic interruption 
The local traffic in the water distribution zone could be interrupted during the installation of water 
pipelines which are usually aligned along the road reserves. 

 
m) Increase in HIV/AIDs infections  

The NWCPC Bosto Dam project could increase the risk of HIV/AIDS infections in Kaptembo and Bosto Hill 

areas due to influx of road construction workers. This will be as a result of workers socialization with the 
local residents.  
 

n) Negative cultural impacts 
Construction workers will come from communities with different cultural and welfare backgrounds. There 
is therefore possibility that the local community could be affected negatively by presence of migrant 

communities. For example the construction workers may not necessarily be accompanied by their 
spouses and as such young girls and women from the local community could be lured to engage in 
promiscuous behaviors by the workers with serious implications on the health of the local community. 

 
7.3: Operation Phase 
 

7.3.1: Positive impacts  
 

a) Employment creation 
The NWCPC Bosto Dam Project will open up new employment opportunities especially in the proposed 
WTP at Bosto Hill which will recruit both skilled, semi-skilled and unskilled workers to operate various 

installations such as intake works, pump house, chlorination dozing house, aerator, sedimentation tank, 
backwash water lagoon, sludge drying bed, water quality monitoring laboratory and administration block. 
Some of the proposed work positions will include the following: 

 Works manager 
 Treatment work coordinator 

 Treatment works supervisor 
 Mechanical supervisor 

 Electrical supervisor 

 Laboratory technicians 
 Chemists 

 Pump operator 
 Resource supervisor 

 Assistant resource supervisor 

 Receptionist 
 Secretaries 

 Store-keeper 
 Kitchen staff 

 WTP maintenance workers 

 WTP security 
 Drivers 
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Other areas of employment will include the Bosto dam security team, and water distribution pipeline 

maintenance team. It is envisaged that employment in the NWCPC Bosto Dam Project will have an 
indirect injection of money into the local economy, with persons working on the project spending some of 
their wages in the local area. This in turn will encourage business activities for local entrepreneurs 

supplying goods to such persons. 
 

b) Improved water supply 

Bosto dam will collect upto 29.4MCM which will be distributed to consumers in four constituencies namely 
Konoin, Bomet Central, Sotik, and Chepalungu. The main urban areas to be covered by the project are 

Bomet Town, Silibwet, Sotik, Kapkatet, Siongiroi and Ndanai. This support Bomet County in working 
towards the realization of SDG-6 on universal and equitable access to water and sanitation for all by 
2030. The specific local areas in Bomet which will benefit are Kaptembo, Kipsonoi, Bosto Hill, Taboino 

Hill, Seanin, Koiwa, Sotit, Embomos, Kaptebengwet, Saseta, Chebirbelek, Kapletundo, Yaganek, Kaplong, 
Chebitet, Chebilat, Kapchekora, Mogoiywet, Ndarawetta, Aisaik, Kapsimotwa, Bomet, Kapkwen, Kapsirich, 
Siongiroi, Singorwet, Mutarakwa, Ndanai, Bartore, Kitaima, Kimargis, and Chesoen. The NWCPC Bosto 

Dam Project will boost the realization of the Bomet CIDP (2013-2017) goal of provision of adequate, 
affordable and clean and potable water as highlighted in Section 7.13. 
 

c) Reduction in water fetching time 
The commissioning of the NWCPC Bosto Dam Project will significantly reduce the time spent on fetching 
whose average walking distance to the nearest water point is currently about 2-5km (Bomet CIDP 2013-

2017). The walking distance is likely to reduce to less than one kilometer which will create more time for 
other socio-economic activities. The project will support the goal of Bomet CIDP (2013-2017) of 
addressing the problem of distance to water sources by providing tap water through gravitational flow 

from up-stream sources since it is cheap. One of the goals in the Bomet CIDP (2013-2017) is to construct 
back up tanks in public facilities like hospitals and schools which will be supported in the NWCPC Bosto 
Dam Project. 

 
d) Reduction in waterborne diseases 

The commissioning of the NWCPC Bosto Dam Project will significantly reduce the health problems 
associated with the current reliance on raw, untreated and occasional contaminated water. This include 
the problem of intestinal worms as indicated in the Bomet CIDP (2013-2017). 

 
e) Biodiversity support 

The reservoir after attaining ecological stability within 20-30 years is likely to create new habitat for wildlife 

especially hippopotamus and aquatic birds. The construction of the NWCPC Bosto Reservoir will 
eventually create an important dispersal site for freshwater avifauna especially after attaining ecological 
stability within 20-30 years. The most likely birds to be supported in the reservoir will include the Red-

knobbed Coot (Fulica cristata), Black-headed Heron (Ardea melanocephala), Egyptian Goose (Alopochen 
aegyptius), Yellow-billed Duck (Anas undulata), Little Grebe (Tachybaptus ruficollis), White-necked 
Cormorant (Phalacrocorax carbo), (Hadada Ibis (Bostrychia hagedash), Blacksmith Plover (Vanellus 
armatus) and Cattle Egret (Bubulcus ibis) as common in other similar water bodies. 
 

f) Habitat support for migrant birds 
Reservoirs are also characterized by frequent thermal instability, which ensures more rapid exchange of 

nutrients within the water column, and at the water-sediment interface. This can greatly increase their level 
of productivity (Marshall & Maes 1994). The Bosto reservoir after attaining ecological stability within 20-30 
years is likely to create an important staging area for both short and long distance migratory birds including 

Palearctic species, which migrate away from the temperate countries in winter. This will support the goals for 
both the Ramsar Convention and the Convention on Migratory Species (CMS). 

 
g) Waterbird breeding support 
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The reservoir after attaining ecological stability within 20-30 years is likely to create an important waterbird 
breeding site for birds such as the Black-headed Heron (Ardea melanocephala), Little Egret (Egretta 
garzetta), Egyptian Geese (Alopochen aegyptius) as observed in other similar water bodies in Kenya. 
 

h) Fishery support 

The reservoir after attaining ecological stability will become a fish breeding habitat for species such as 
tilapia (Tilapia Spp.) and common carp (Cyprinus carpio) which enrich downstream fishing areas along 
Sondu-Miriu River including Lake Victoria. 

 
i) Improved downstream water quality 

The small reservoirs were found to serve as nutrient sinks by trapping sediment and reducing the rate of 
nutrient transfer from the catchment areas thereby improving downstream water quality. The reservoirs 
usually serve as nutrient sinks by trapping sediment and reducing the rate of nutrient transfer from the 

catchment areas thereby improving downstream water quality. The construction of the NWCPC Bosto 
reservoir will improve the water quality in downstream ecosystems such Sondu Miriu River and Lake Victoria 
by regulating sedimentation and nutrientification through sediment filtration and nutrient uptake by both 

plants and sediments in the reservoir.  
 

j) Reduction in operation cost at Bomet Water and Sewerage Company 

Bomet water and sewerage Company spends about Kshs. 6Million every month to pump water. Since the 
project will use gravitional flow, it will reduce the cost of pumping water. 

 

7.3.2: Negative impacts 
 

a) Encroachment into the SWM Forest Reserve  
It is generally recommended that the creation of reservoirs inside national forests that are dominated by 

indigenous trees rather than exotic plantations should be avoided. However, it is expected that the 
reservoir to be created inside South Western Mau forest Reserve is a priority in order to address the 
obligations in SDG-6 on ensuring universal and equitable access to safe and affordable drinking water for 

all in Bomet County by the year 2030. The project will also add environmental value in the South-Western 
Mau forest Reserve by diversifying the ecosystem and introducing additional aquatic habitats. 
 

b) Downstream flow variations 
Down stream flow variations may be either beneficial or harmful. Releasing of water to simulate normal 

flood conditions can be beneficial in that it can lead to fish migration and create enabling environment for 
trees to set seed and germinate. On the other hand, low flow variations can affect fish migration and 
their breeding patterns. Similarly, low flow variations can affect downstream community who depend on 

the river for their domestic and livestock water use. For the case of the NWCPC Bosto Dam Project the 
downstream flow variation will be beneficial to the local community. 

 

c) Accelerated downstream erosion 
When water flowing from a river is stored in a reservoir it leads to settling of suspended solids. 
Consequently, a dammed river is said 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, threatening shoreline ecosystems, deepening 
the river bed, and narrowing the river overtime. This leads to a compromised water table, reduced water 

levels, and thus reduced ecosystem variability.  The point at which the proposed Kipsonoi river is to be 
dammed is deep in Mau forest and the environment well conserved and hence the river has virtually no 
suspended solids. The river is therefore unlikely to be hungry for sediments and cause the problems 

highlighted above. Consequently, no mitigation measures will be proposed for this potential impact.  
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d) High reservoir carbon content 
The carbon content in the bottom sediments of in the Bosto reservoir could be quite high at the 

beginning due to the submergence of a section of natural forest in the flood area. The submergence will 
generate a lot of debris, which accumulated in the reservoir. The flushing of allochthones organic matter 
from the forest undergrowth will initially increase biochemical demand and reduce the dissolved oxygen 

concentration below critical levels. The average level of oxygen for most aerobic life in water is 8 mgO/l. This 
may affect downstream aquatic life in the river section immediately below the dam. However, water mixing 
as a result of the river current will improve the DO levels to normal in the lower sections. These conditions 

are normal for all new dams in the world. 
 

e) Low hypolimnetic oxygen concentration 
The Bosto Reservoir is likely to suffer from hypolimnetic oxygen depletion during the rain season because 
large amounts of fresh oxidizable matter which are likely to washed into the reservoir and settling at the 

bottom. However, this will only happen during the initial period of a few years after dam commissioning 
due to the expected submergence of natural vegetation. The environmental impact of this to the aquatic 
fauna will be minimal because the reservoir ecosystem will still be at the formative stage and very few 

species will have established in the area. 
 

f) Catchment erosion and reservoir siltation  

The upper catchment for the Bosto dam is heavily cultivated with farmers growing maize, wheat, oats, 
and as well as potatoes. The catchment area close to the proposed dam site is well conserved although 
there is noticeable evidence of recent degradation of natural forest cover. This degradation was 

occasioned by communities which had encroached the forest and which have since been evicted. A 
sediment yield of 500m3/km2/year was used for estimation of the dead storage of the reservoir. 
 

g) Long-term reservoir nutrient build-up 
Improper catchment landuse in the agricultural area above Bosto Dam if un-checked could eventually lead 
reservoir nutrient build-up which will affect the quality of drinking water. According to Meybeck (1982) the 

global levels of total phosphorus and nitrogen have increased by a factor of between 2 to 50 due to changes 
in watershed landuse. Nitrogen is likely to be anthropogenically transferred diffusely from the farming 

areas and pastures especially through the movement of fertilizer residue and animal excrement. 
According to Meybeck (1982) the recent increase of nitrogen in world waterways by a factor of 2-50 has 
been found to be directly proportional to the catchment population. High total-P content is likely to occur 

in Bosto Reservoir especially at the on-set of the long rains through soil movement into the waterbody. 
High leakage of fertilizer from the agricultural land to the reservoir is likely to occur due to land ploughing in 
the planting season due to the high rainfall erodibility and soil erosivity levels. Reservoir nutrient build-up is 

likely to create the problem of eutrophication 
 

h) Potential risk of reservoir eutrophication 

The proposed Bosto Reservoir is likely to suffer from occasional problems of eutrophication as a result of 
prolific growth of algae. "Algal blooming" in the reservoir is likely to have the following negative impacts in 
the reservoir:- 

 Reduction in water clarity which may increase the WTP costs 
 Anoxia leading to loss of some benthic lifeforms and fish 

 Appearance of toxic algae and biotoxins  

 
i) Potential risk of biotoxins 

The potential risk of the appearance of toxic algae might involve some blue-greens or cyanobacteria which 

are known to release toxicants such as hepatoxins, microcystins and lipopolysaccaride endotoxins in the 
water. Prolific growth of Mycrocystis aeruginosa, for example, is known to produce toxins, which cause liver 
ailments in water birds. According to Tarczynska, Izydorczyk and Zalewski (2001), one well-documented 

case of human cyanobacterial toxicity within the tropics happened Brazil in 1996 where more than 50 
patients died displaying hepatotoxic and neurotoxic symptoms. The concentration of microsystin in the 
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area of outbreak was about 0.8 g/l. Zilberg (1966) cited in Thornton (1987) also found a correlation 

between gastro-intestinal infections in children and the occurrence of algal blooms in Lake McLlwaine in 

Zimbabwe. Some of the common symptoms for cyanotoxins include abdominal pain, nausea, vomiting, 
diarrhoea, headache, fever and muscular pain. In Kenya, these conditions are quite similar to those of 
malaria and typhoid, which means that wrong diagnosis (Mwaura et al. 2004). 

 
j) Risk of wildlife use 

The NWCPC Bosto Reservoir will be constructed inside the South West Mau Forest Reserve which 

contains a wide range of large herbivores and carnivores such as buffaloes, elephants and hyenas. Direct 
wildlife access to the reservoir could pose a risk by affecting the water quality through disease 
transmission. 

 
k) Potential risk of other reservoir disease vectors 

Standing water bodies such as reservoirs attract people to settle nearby and provide the habitat and 

circumstances for water related problems. For the case of Kipsonoi dam the commonly expected 
problems will be that of diseases related to mosquitoes and intestinal worms. These are considered to be 

major and negative impacts and appropriate mitigation measures have been considered.  
 

l) Risk of dam failure 

The proposed NWCPC Bosto Dam Project belongs to the Class B Category of Medium Hazard dams with 
Maximum Depth of Water at NWL of 5.00-14.99m according to the Water Resource Management Rules 
(2007) and the MWI Practice Manual for Small dams in Kenya (GoK, 2015). However, any impoundment 

of water by a dam forms a hazard so due consideration is required to the nature of the hazard, the risk of 
harm and/or damage, and mitigation measures that can be undertaken to minimize the risks. The 
typology of failure could include hydraulic, seepage, structural or operational failure which could lead to 

downstream flood hazards. 
 

m) Potential water use conflicts 

Currently the local community taps water for domestic and livestock use from the river. This means that 
communities living downstream of the proposed dam could lose their rights of using the river, if 
measures are not taken during the design stage to guarantee minimum regulated flow downstream to 

local community since this is usually taken for granted. However, the national water resources 
management strategy WRMA shall determine the requirements of the reserve for each water resource.  

 

n) Potential risk of environmental pollution by WTP residual chemicals  
The proposed water treatment plant at Bosto Hill will require use of chemicals such as alum, soda ash 

and chlorine to treat the water. The sludge generated from the sedimentation basins and the backwash 
water from cleaning of filters will contain concentrated chemicals which if not properly disposed can 
pollute water courses.  This is considered to be minor and negative as it is anticipated that minimum 

chemicals will be needed to treat the source. Suitable mitigation measures have been considered.  
 

o) Risk of increased water pollution from additional wastewater occasioned by 

increased          water supply  
Bomet and surrounding towns do not have formal wastewater disposal system. However, Bomet town is 
currently constructing waste water stabilization ponds for the municipality. Provision of additional water 

to the towns is expected to spur economic growth of the towns leading to additional wastewater which 
will unlikely be managed by use of septic tanks. This can cause pollution of surrounding rivers besides 
increasing cases of water related diseases which are already significantly affecting the local community. 

Suitable mitigation measures have been proposed. 
 

p) Increased economic activity 
The establishment of the reservoir will not only increase water availability within the project area but also 
accelerate other economic activities, there are all possibilities that the outcome of the increased economic 
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activities within the supply area will ultimately exert pressure on the limited forested catchment areas and 
agricultural activities both upstream as well as downstream of the reservoir. This may then lead to the 

following negative impacts:-  
 Increased siltation rates due to increased farming activities upstream of the reservoir with 

potential of shortening the working life of the reservoir  
 Changes in the hydrological regime of the upper river due to changes in vegetation cover and 

consequently impairment of the base flows of the river with adverse effects on water supplies.  
 

q) Effect of the reservoir on climate change 

The initial filling of a reservoir floods the existing plant material, leading to the death and decomposition 
of the carbon-rich plants and trees. The rotting organic matter releases large amounts of carbon into the 
atmosphere. The decaying plant matter itself settles to the non- oxygenated bottom of the reservoir, and 

the decomposition–unmitigated by a flow pattern that would oxygenate the water –produces and 
eventually releases dissolved methane. All these are greenhouse gases that can contribute to global 
warming and climate change.  

 
7.4: Decommissioning Phase 
The decommissioning phase is hereby considered in two phases as follows:- a) short-term 

decommissioning works after the construction stage where certain installations such as borrow pits and 
construction base camps including associated equipment will have to be withdrawn and the locations 

restored as much as possible to their original status, and b) long-term decommissioning of the entire dam 
due to policy changes associated for example with the identification of more suitable alternative sources 
of water supply. 

 
The short-term decommissioning is normal practice undertaken in any construction project. However, 
decommissioning of a small dam, pan or water conservation structure can arise for a number of reasons 

which may include:  
a) The structure has filled with sediment or for whatever reason cannot provide the stream of 

benefits for which it was constructed;  

b) The structure has become an uncontrolled public safety hazard. This could arise if proper 
maintenance of the spillway was neglected by the owner and WRMA decides to withdraw the 
water permit; or 

c) The owner of the structure decides to decommission the structure due to identification of more 
suitable alternative sources of water supply. 

 

In the event that the removal of the structure is inevitable, then breaching, in the case of a dam, may be 
considered. Gradual emptying the dam or lowering the water level (by cutting down the spillway or 
opening the scour pipes) to reduce pressure on the embankment should be undertaken before any 

breaching of the embankment is undertaken. 
 

7.4.1: Positive impacts  
The following are the positive impacts during construction phase of the proposed road project: 
 

a) Environmental rehabilitation  
It is envisaged that the road transport services will be provided throughout but upon decommissioning of 
the road construction camp sites and borrow pits appropriate rehabilitation will be carried out to restore 

the site to its original status or to a better state than it was originally. This will include replacement of 
topsoil and re-vegetation, which will lead to improved visual quality of the area.  
 

b) Employment opportunities 
Temporary employment opportunities will be created for the demolition staff during the decommissioning 
works. 
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7.4.2: Negative impacts 

The impacts during dam decommissioning phase relates to flooding of downstream areas, erosion and 
loss of scenery due to excavation and damping of excavated materials as detailed in Table 7.1. These 
are considered to be major and negative and suitable mitigation measures have been considered. 

 
 

Table 7- 1: Projected negative impacts at decommissioning stage 

Phase  Activity  Anticipated impact  

EIA  Dam decommissioning EIA None  

Design Dam decommissioning design None  

Dam removal Notch excavation, armouring and 
channel restoration 

-Flooding downstream 
-Erosion  

Excavation  Excavation of the dam Loss of scenery due to dumping of 

excavated material 

Spillway removal Demolish and bury the spillway Restoration of original scenery  

Disposal  Disposal of materials Loss of scenery  

Clean up Clean up and rehabilitation of site Restoration of original scenery 

Landscaping  All the areas inundated shall be re-
vegetated 

Restoration of original scenery 

Indigenous trees should be preferred 

in the revegetation of all landscaped 
areas 

Restoration of original scenery 

 

7.5: Summary and Categorization of Impacts 

Source of 

impact  

Impact description Nature of impact 

Negative Positive 

Impacts due 

to Project 

siting  

 

 

Blank impact description Major Minor Major major 

Resettlement and compensation Major    

Encroachment into river catchments Major    

Impacts on surface and groundwater 

hydrology  

 Minor   

Catchment erosion and siltation Major    

Water use conflicts Major    

Impacts due 

to 

Construction 

activities 

Dust and noise pollution Major    

Possible alterations in the flow of water and 

changes in water quality during the 

construction of the dam embankment 

Major    

Enhanced erosion/changes in topography 

due to excavation. 

 Minor   

Employment opportunity for local people    Major  

Social pressure on local community Major    

Sanitation of construction camp Major    

Workers‘ safety Major    

Impacts due 
to 

Operational 
activities   

Reduction in disease incidences such as 

those associated with use of water from 

contaminated shallow wells.  

  Major   

Offer opportunity for fishing   Major   
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Provision of water for re-forestation 

activities   

    

Downstream flow variations     

Downstream erosion  Minor    

Changes in water quality of the impounded 

reservoir 

Major     

Introduction of disease vector problems Major     

Possible pollution of water from residual 

chemicals used in water treatment 

 Minor    

Possible pollution of water sources from 

additional wastewater occasioned by 

increased water supply to the towns  

Major     

Decommissi

oning 

Flooding of downstream and river bank 

erosion 

Major     

Loss of scenery due to dumping of 

excavated material 

Major     
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8. MITIGATION MEASURES  
The project impact mitigation has been segregated in four main phases:  Pre-Construction Phase, 

Construction Phase, Operation Phase and Decommissioning Phase. Further, the activities of the pre-
construction construction and operation phase have also been distributed in main groups to aggregate 

activities of similar type and nature in single group for easy appraisal of probable impacts.  
 
The proponent acknowledges the fact that the proposed project activities will have some impacts on the 

biophysical environment, health and safety of its employees and members of the public, and socio-
economic wellbeing of the local residents. Thus, the main focus will be on reducing the negative impacts 
and maximizing the positive impacts associated with the project activities through a programme of 

continuous improvement. 
 
This section focuses on measures that can be incorporated into the design, and taken during the 

improvement works and operation stages of the project in order to mitigate the negative environmental 
impacts and enhance the positive ones described in Section 7. The potential key negative impacts and 
the possible mitigation measures have herein been analysed under three categories, namely pre-

construction construction, and operational stages as necessary. 
 
8.1: Illegal practices in the South West Mau Forest Reserve 

Project 
stage 

Potential negative impact Mitigation 

8.1.1: Improper code of practice within the forest reserve 

Pre-
construction  

The contractor may be unaware 
of the illegal practices that 

should not take place in a 
national forest reserve 

 The project proponent, NWCPC in collaboration with 
KFS will undertake a comprehensive education and 

awareness training to the dam construction site 
managers on the acceptable terms, conditions and 

protocol to be used during the construction work 
within the forest reserve to minimize environmental 
impact and avoid illegal practices in the forest 

reserve environment 
 The contractor will ensure that all dam construction 

workers adhere to the KFS and KFS & KWS code of 
practice in the forest reserve 

Construction Construction activities might 

introduce illegal activities in the 
forest reserve 

 No construction camps will be established inside the 

forest reserve 
 The contractor will minimize the number of workers 

operating inside the forest reserve in any single day 
 No fuel-wood collection and use in the forest 

reserve will be permitted 
 No collection and removal of any material (e.g. 

excavated soil, murram, plants and animals) will be 
allowed from the forest reserve without approval by 
KFS  

 All the construction materials entering the national 
forest reserve will be inspected by KFS personnel to 

avoid introduction of invasive species or hazardous 
materials  

 KFS personnel will be stationed on site throughout 

the construction phase to monitor the construction 
activities 

Operation & 
maintenance 

Operations of the NWCPC Bosto 
Dam and pipeline insidethe 

 KFS personnel will continuously monitor the NWCPC 
Bosto Dam and pipeline inside operations & 
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forest reserve could encourage 
illegal activities in the forest 

reserve 

maintenance activities 

8.1.2: Environmental disturbance in the forest reserve  

Pre-

construction  

The design of the NWCPC Bosto 

dam project could create 
irreversible environmental 
degradation in the forest reserve  

 The Proponent (NWCPC), Contractor and the South 

West Mau Forest Reserve Management (KFS) will 
agree on the vegetation protection plan and 

handling of the cleared vegetation material 

Construction Construction activities could lead 
to negative environmental 

disturbances in the forest 

 KFS personnel will be stationed on site throughout 

the construction phase to monitor the construction 
activities 

Operation & 

maintenance 

The operation and maintenance 

of the NWCPC Bosto dam and 
pipeline in the forest reserve 
might encourage illegal activities 

in the forest reserve 

 KFS personnel will continuously monitor the 

operations and maintenance of the NWCPC Bosto 
dam and pipeline 

8.1.3: Vegetation clearance and illegal logging 

Pre-

construction  

The of the NWCPC Bosto dam 

project could lead to 
unnecessary vegetation 

clearance in the forest reserve 

 The Proponent (NWCPC), Contractor and KFS will 

agree on the vegetation protection plan and 
handling of the cleared vegetation material 

Construction The movement of vehicles 
through the forest reserve 

during dam construction might 
increase illegal logging and 
harvesting of medicinal and 

aromatic plants (MAPs) 

 Construction activities will uproot vegetation in 
three areas in the forest reserve, namely, a) along 

the access road to the dam site, b) in the dam axis 
across Kipsonoi River, and the access road along 

the water pipeline 
 The contractor will ensure that vegetation 

disturbance is restricted as much as possible to the 

along the three areas 
 NWCPC and KFS will discuss and agree on 

appropriate measures to compensate for the 
disturbed plant biodiversity in the forest reserve 
through consultations to be organized by the 

Ministry of Environment and Natural Resources 
 KFS personnel will be stationed on site throughout 

the construction phase to monitor the construction 
activities 

Operation & 

maintenance 

The operation and maintenance 

of the NWCPC Bosto dam and 
pipeline in the forest reserve 

might lead to illegal vegetation 
clearance in the forest reserve 

 KFS personnel will continuously monitor the 

NWCPC dam and pipeline operations and 
maintenance  

 

8.1.4: Negative wildlife impacts 

Pre-
construction  

The design of the NWCPC Bosto 
dam and pipeline in the forest 
reserve NWCPC Bosto dam and 

pipeline in the forest reserve 
might create a risk for key 
species in the forest reserve 

including elephants, buffalos, 
antelopes, bongo, giant forest 
hogs, leopards, hyenas, cooper 

 The project proponent in collaboration with KFS & 
KWS will undertake a comprehensive education 

and awareness training to the NWCPC Bosto dam 
and pipeline construction site managers on the 
acceptable terms, conditions and protocol to be 

used during the construction work within the forest 
reserve in order to minimize vegetation and 
environmental impacts and avoid illegal practices 
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tailed monkeys, black and white 
Columbus monkeys 

Construction Dam construction activities 
might encourage wildlife 
poaching in the forest reserve 

 The contractor will ensure that all construction 
workers and adhere to the KFS code of practice in 

the forest reserve 
 KFS personnel will continuously monitor the 

NWCPC Bosto dam construction activities 

Operation & 
maintenance 

Dam and pipeline operations and 
maintenance might lead to 

increased wildlife poaching in 
the forest reserve 

 KFS personnel will continuously monitor the dam 

and pipeline operations and maintenance activities 
 

8.1.5: Introduction of dangerous invasive species  

Pre-
construction  

The design of the NWCPC Bosto 
Dam Project might lead to the 
introduction of dangerous 

invasive species into the reserve 

 The project proponent in collaboration with KFS will 
undertake comprehensive education and 

awareness training to the construction site 
managers on the risks associated with invader 
species, conditions and protocol to be used during 

the construction work in the forest reserve in order 
to minimize introduction of invasive species 

 The contractor and KFS will develop an invader 

species prevention and management strategy to 
reduce the risk of introducing invasive species  

 The contractor will ensure that all construction 
workers adhere to the KFS code of practice in the 

forest reserve and invasive species management 
protocol  

Construction The dam construction activities 

may introduce reproductive 
propagules for dangerous 
invasive species especially 

through the use of construction 
equipment and materials 

 KFS will inspect all construction materials entering 

the forest reserve 
 KFS will screen the construction equipment to 

avoid introduction of invasive species such as 
Nicotiana glaucid seeds. attached to construction 

machinery 
 KFS will inspect all the sites where construction 

materials e.g. gravel etc. will be sourced prior their 
transportation to the construction sites  

 The contractor will ensure that the construction 

workers adhere to the KFS code of practice in the 
forest reserve and invasive species management 

protocol 

Operation & 
maintenance 

The operation and maintenance 
of the Bosto dam and water 

pipeline might introduce invasive 
species especially through the 
regular movement of vehicles in 

the forest staff 

 The proponent will ensure that the dam operation 

and maintenance personnel adhere to the KFS 
code of practice in the forest reserve and invasive 
species management protocol 

8.1.6: Soil disturbance 

Pre-

construction  

The design of the NWCPC Bosto 

Dam Project might lead to 
negative soil disturbances in the 
forest reserve 

 The Proponent, Contractor KFS will inspect the 

project sites, inspect the baseline soil condition to 
ensure restoration to the same condition after the 

construction phase 
 The Proponent (NWCPC), Contractor and KFS will 

agree on soil erosion control plan in accordance with 



111 

 

the MWI Practice Manual for Dam Construction 
Projects in Kenya 

Construction The dam construction activities 
may cause serious soil 
degradation problems in the two 

areas of operation, namely a) 
access roads, and b) dam sites 

 Topsoil removal, transportation and piling-stocking 
plans, which will consider the methods of topsoil 

removal, the means of transportation, the volume of 
stocked soils, stocking sites and creation of 
adequate conditions for maintenance of topsoil 

characteristics 
 The contractor will adhere an appropriate soil 

erosion prevention control plan as which will be 
approved by relevant KFS  

 The contractor will adopt an appropriate soil 

reinstatement plan, which will consider 
reinstatement of trampled areas (access roads), 

placement of the removed topsoil, sowing and 
improvement of soil characteristics. The soil 
reinstatement plan will be approved by KFS  

 KFS personnel will be stationed on site throughout 
the construction phase to monitor the construction 

activities 

Operation & 
maintenance 

The operation and maintenance 
of the Bosto dam and water 

pipeline might lead to soil 
erosion problems in the reserve 

 KFS personnel will continuously monitor the Bosto 

dam and water pipeline operation and maintenance 
in the forest reserve 

 

8.2: Social impacts 

8.2.1: Influx of workers from other areas 

Pre-

construction  

The design of the NWCPC Bosto 

Dam Project might lead to an 
influx of dam workers from areas 

outside Bomet County 

 The Proponent and Contractor will develop an 

appropriate employment policy in partnership with 
the local administration and religious institutions 

 The recruitment policy should be well communicated 
to the general public in advance 

 The contractor will undertake a skills audit could be 
undertaken and a register compiled of persons who 

have skills that could be used by the Bosto Dam 
Project 

Construction The dam construction activities 

may engage more workers from 
elsewhere rather than Bomet 
County 

 Employment shall be done with priority to the local 

people and at least 70-80% employment shall be 
done from local areas in accordance with the 

Employment Act, No. 11 of 2007 
 

Operation & 

maintenance 

The operation and maintenance 

of the Bosto dam and water 
pipeline engage employees from 
elsewhere rather than Bomet 

County 

 Employment shall be done with priority to the local 

people and at least 70-80% employment shall be 
done from local areas 

 

8.2.2: Potential increase in HIV/AIDs infections  

Pre-

construction  

The design of the NWCPC Bosto 

Dam Project might lead to an 
increase in HIV/AIDS in 

Kapkembo and Bosto Hill areas 

 The Contractor will undertake HIV/AIDS education 

and awareness in partnership with the Local 
Administration and Religious Institutions 

 

Construction The dam construction activities  The Contractor will encourage the use of preventive 
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may increase in HIV/AIDS in 
Kapkembo and Bosto Hill areas 

measures like condoms by availing condom 
dispensers to construction staff 

 The Contractor will provide counseling and testing 
for HIV/AIDS to incoming construction personnel 

Operation & 
maintenance 

The operation and maintenance 
of the Bosto dam and water 
pipeline increase in HIV/AIDS in 

Kapkembo and Bosto Hill areas 

 The Proponent will encourage the use of preventive 
measures like condoms by availing condom 

dispensers to construction staff 
 The Proponent will provide counseling and testing 

for HIV/AIDS to incoming construction personnel 

8.2.3: Interruption of public utilities  

Pre-

construction  

The design of the NWCPC Bosto 

Dam Project might lead to an 
interruption of local traffic  

 The Contractor will raise awareness and request for 

public understanding and patience through the local 
administration and religious institutions 

Construction The installation of water 
distribution pipelines and storage 
tanks might disturb road traffic 

in the rural roads  

 The contractor will use appropriate caution signage 
in road sections to be affected during the 
installation of water pipelines and storage tanks 

 
8.3: Noise and vibration 

Pre-
construction  

The design of the NWCPC Bosto 
Dam Project might lead to noise 
and vibration hazards in the 

project area 

 The proponent will ensure the use of appropriate 
low noise and vibration technology in the project 

Construction The construction activities could 
lead to elevated noise and 

vibration levels at the dam site 

 The Contractor will ensure good construction 

practice in the prevention and control of noise and 
vibration sources should be used in the project.  
Some of the recommended management strategies 

include:   
 Ensuring that noise levels at the nearest 

sensitive receptor should meet the EMCA 
(Noise and vibration Control Regulations, 
2009)  

 There will be no unnecessary hooting by 
construction vehicles at the construction site 

Operation 
and 
maintenance 

The operation of the pump 
house in the WTP at Bosto Hill 
might lead to elevated noise 

levels which could disturb a local 
dispensary, schools and 
churches 

 The Proponent will ensure that noise levels from the 
pump house at the WTP will meet the EMCA (Noise 

and vibration Control Regulations, 2009) as well as 
the noise guidelines in the General IFC EHS 
Guideline within the vicinity of at the specified 

sensitive receptors 

 
8.4: Dust emissions 

Pre-
construction  

The design of the NWCPC Bosto 
Dam Project might lead to dust 
hazards in the project area 

 The Proponent will ensure that the Contractor will 
use appropriate dust control measures to reduce the 

level of discomfort caused by dust emissions to local 
people particularly children and the aged especially 
in Kaptembo area, Bosto Hill and water distribution 

areas in Bomet as well as wildlife in the South West 
Mau Forest Reserve 

Construction The construction activities could 

lead to elevated levels at the 
dam site 

 The Contractor will use appropriate dust control 

measures especially water spraying in dust sensitive 
public utility institutions (schools, health centres and 
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churches) in the project area as prescribed in the 
EMCA (Air Quality) Regulations 

 
8.5: Occupational health and safety  

Pre-

construction  

The design of the NWCPC Bosto 

Dam Project might lead to 
occupational health and safety 
hazards in the project area 

The Contractor will familiarize with the Laws of Kenya 

which regulate the health and safety of workers, 
namely Occupational Safety and Health Act 2007, 
Employment Act, No. 11 of 2007, and Work Injuries 

Benefits Act (WIBA), No. 13 of 2007 among others 

Construction The construction activities could 

lead to occupational health and 
safety hazards for workers in the 
project area 

The Contractor should ensure that all the construction 

activities for the NWCPC Bosto Dam Project should 
ensure occupational health and safety of all the 
workers by providing them with appropriate personal 

protective equipment (PPEs) including boots, helmets, 
overalls, gloves and dust masks in accordance with 
the Occupational Safety and Health Act (2007). 

Appropriate health and safety guidelines and signage 
shall be put up in prominent places for the attention 
of all workers  

Operation & 
Maintenance 

The operation and maintenance 
of the project installations could 
lead to occupational health and 

safety hazards for dam and WTP 
employees   

The proponent will observe the General Guidelines on 
General Workplace Health and Safety in accordance 
with both the Occupational Safety and Health Act 

(2007) and IFC EHS which include the following 
requirements among others: -  
 All personnel should be trained on health and 

safety procedures and how to respond in case of 
workplace hazards such as dam failure, floods, 

fires or explosions, power failures and 
earthquakes.  

 All personnel to be adequately trained and 

prepared for various emergencies including 
undertaking of adequate drill and practice on 

emergency responses.  
 All employees should familiarize with the 

Emergency Action Plan (EAP in accordance with 
Section 59 of the WRM Rules (2007) and be 
encouraged to prepare for emergencies inside 

their respective workplace.  
 Appropriate health and safety guidelines and 

signage shall be put up in prominent places for 
the attention of all workers  

 Sufficient number of first aid trained employees to 

respond to emergencies 

 

8.6: Environmental pollution due to waste management 

Pre-
construction  

The design of the NWCPC Bosto 
Dam Project might lead to 

increased pollution in Kaptembo 
area, South West Mau Forest 
Reserve, Bosto Hill area and the 

rest of Bomet County 

The Proponent and Contractor will familiarize with the 
potential areas of environmental pollution as 

explained in Section 7 of this EIA report  

Construction The construction activities could The Contractor will ensure full compliance with the 
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lead to inappropriate 
management of construction 

waste  

EMCA (Waste Management Regulations, 2006) with 
special consideration of the following additional 

measures among others: - 
 The proponent will ensure that there are 

adequate means for handling sewage 
generated from construction base camps 

 Provision of mobile toilets during construction 

activities in the South West Mau Forest Reserve 
 Use of an integrated solid waste management 

system through a hierarchy of the following 
options: a) source reduction, b) material 

recycling, c) composting and reuse, d) 
combustion and e) sanitary land filling 

 Use building materials that have minimal or no 

packaging to avoid the generation of excessive 
packaging waste 

 Segregation of wastes   before   disposal   
whereby   non-biodegradable   waste   was   

mixed   with   the biodegradable waste 
 Non-Hazardous solid waste should be managed 

according to the EMCA (Waste management) 

Regulations (2006) and EMCA (Landfill) 
Regulations (2006) as well as the IFC EHS 

Guidelines 
 Responsible disposal of waste by dumping at 

designated dumping sites or landfills only 

 Engaging NEMA registered waste disposal 
company for transportation and disposal of 

risky solid waste  
 Ensuring the recycling of remnant solid waste 

at the end of construction by transferring it to 
other projects  

 Provision of waste collection bins at designated 

points within the processing plant 

Operation & 

Maintenance 

The operation and maintenance 

of the WTP and additional water 
supply could lead to new forms 
of environmental pollution 

especially the following: - 
 Improper disposal of 

WTP residual chemicals 
 Additional urban 

wastewater in Bomet 
County occasioned by 
increased              water 

supply  

Bomet County Government should improve the 

capacity of municipal waste water treatment plants in 
the areas to be supplied with additional water by the 
NWCPC Bosto Dam Project 

 
8.7: Downstream flow fluctuations 

Pre-
construction  

The design of the NWCPC Bosto 
Dam Project might lead to 

negative water flow fluctuations 
in the downstream sections of 
the Kipsonoi River and Sondu-

The Proponent and Contractor should ensure that the 
design of the Bosto dam and reservoir on Kipsonoi 

River should comply with the requirements of the 
Environmental Reserve as specified in the WRM Rules 
(2007). The Rules state that the flow shall exceed the 
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Miriu River Q95 or the flow that is exceeded 95% of the time, as 
defined by a naturalized flow duration curve. The 

environmental releases should be sufficient to meet 
human and ecological demands downstream 

Construction, 

operation & 
Maintenance 

The operation of the Bosto dam 

might lead to negative water 
flow fluctuations in the 
downstream sections of the 

Kipsonoi River and Sondu-Miriu 
River 

The Proponent should ensure that the construction 

and operation of the Bosto dam and reservoir on 
Kipsonoi River should comply with the requirements of 
the Environmental Reserve as specified in the WRM 

Rules (2007). The Rules state that the flow shall 
exceed the Q95 or the flow that is exceeded 95% of 

the time, as defined by a naturalized flow duration 
curve. The environmental releases should be sufficient 
to meet human and ecological demands downstream 

 
8.8: Catchment erosion and reservoir siltation 

Pre-

construction  

Improper landuse in the Bosto 

reservoir catchment might 
eventually lead to rapid siltation 
of the waterbody  

The Proponent should undertake a comprehensive 

landuse and landcover change in the Bosto reservoir 
catchment to identify and control erosion hotspots 

Operation & 
Maintenance 

Rapid siltation of the Bosto 
reservoir which will reduce its 
value with regard to the money 

to be invested against the 
expected benefits in terms of 
long term water supply in Bomet  

 The Proponent in collaboration with other 
partners (Bomet County Government, WRMA & 

NEMA) should undertake education and 
awareness on proper landuse practices in the 
Bosto catchment area through CFA and WRUAs in 

the area 
 The Proponent should assist CFAs and WRUAs in 

the Bosto catchment in preparation and 
implementation of Participatory Forest 
Management Plans (PFMPs) and Sub-Catchment 

Management Plans (SCMPs) as part of CSR for 
proper landuse 

 

8.9: Risk of long-term nutrient build-up and reservoir eutrophication  

Pre-
construction  

Improper landuse in the Bosto 
catchment might eventually lead 

to rapid nutrient build-up in the 
reservoir especially with regard 
to nitrogen and phosphorus 

The Proponent should undertake a comprehensive 
landuse and landcover change in the Bosto reservoir 

catchment to identify and control erosion hotspots 

Operation & 
Maintenance 

Rapid nutrient build-up in Bosto 
reservoir could lead to problems 

of eutrophication which will 
cause: - 

 Reduction in water clarity 

and increase the WTP 
costs 

 Frequent anoxia leading 
to loss of some benthic 

lifeforms and fish 
 Appearance of toxic 

algae and biotoxins  

 The Proponent in collaboration with other 
partners (Bomet County Government, WRMA & 

NEMA) should undertake education and 
awareness on proper landuse practices in the 
Bosto catchment area through CFA and WRUAs in 

the area 
 The Proponent should assist CFAs and WRUAs in 

the Bosto catchment in preparation and 
implementation of Participatory Forest 

Management Plans (PFMPs) and Sub-Catchment 
Management Plans (SCMPs) as part of CSR for 
proper landuse 
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8.10: Reservoir integrity and security risks 

8.10.1: Risk of dam failure 

Pre-
construction& 
Construction  

Improper design of the Bosto 
dam 

 The Proponent and Contractor should ensure 
proper design and construction of a solid dam to 

alleviate the risk of hydraulic, seepage, structural 
and operational failure 

 The Proponent should develop an Emergency 

Action Plan (EAP in accordance with Section 59 of 
the WRM Rules (2007). The preparation of an EAP 

is now considered good practice for small dams 
that fall into a medium or high hazard class. The 
EAP should specify the preparedness actions that 

are planned and implemented under normal 
operating conditions 

Operation & 

Maintenance 

Dam failure leading to 

downstream flood hazards 

 The Proponent should ensure the following: - 

o Real-time monitoring of reservoir levels 
and/or spillway releases in combination 

with predefined thresholds that trigger 
the emergence of an alert or alarm 
situation 

o Ensure dam safety inspection in 
accordance with Section 59 of the WRM 
Rules (2007) 

o Ensure operation of the dam in 
accordance with the operating rules set 

out in the Dam Design 
o Report any dam failure or damage to the 

WRMA in accordance with Section 68 of 

the WRM Rules (2007) 

8.10.2: Risk of underground leakage 

Pre-

construction& 
Construction 

Improper dam design and 

construction 

The Proponent and Contractor should ensure proper 

design and construction of a solid dam to alleviate 
underground seepage such as the Suen dam in 
Kifissia Forest, Samburu County 

 

Operation & 
Maintenance 

Dam leakage The proponent should ensure regular monitoring of 
water level change in the Bosto Reservoir 

8.10.3: Sabotage 

Pre-
construction 

Inadequate security for the dam 
and WTP 

The Proponent and Contractor should ensure proper 
design including safeguards against sabotage 

including terrorism 

Construction Improper construction The Contractor should install a perimeter fence 
around the reservoir 

Operation & 
Maintenance 

Inadequate security surveillance  The reservoir should be gazette as a protected 
area 

 The Proponent will ensure proper security 
measures including serious security surveillance 

 
8.11: Public health risks through reservoir water supply 

8.11.1: Potential risk of biotoxins 

Pre-
construction  

Improper landuse in the Bosto 
catchment might eventually lead 

The Proponent should undertake a comprehensive 
landuse and landcover change in the Bosto reservoir 
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to rapid nutrient build-up in the 
reservoir especially with regard 

to nitrogen and phosphorus 

catchment to identify and control erosion hotspots 

Operation & 
Maintenance 

The potential risk of the 
appearance of toxic algae might 

involve some blue-greens or 
cyanobacteria which are known 
to release toxicants such as 

hepatoxins, microcystins and 
lipopolysaccaride endotoxins in 

the water. Prolific growth of 
Mycrocystis aeruginosa, for 
example, is known to produce 

toxins, which cause case of 
human cyanobacterial 
toxicityand hepatotoxic and 

neurotoxic ailments including 
liver ailments. Common 
symptoms for cyanotoxins 

include gastro-intestinal 
infections, abdominal pain, 
nausea, vomiting, diarrhoea, 

headache, fever and muscular 
pain. In Kenya, these conditions 
are quite similar to those of 

malaria and typhoid, which 
means that wrong diagnosis 

 The Proponent in collaboration with other 

partners (Bomet County Government, WRMA & 
NEMA) should undertake education and 
awareness on proper landuse practices in the 

Bosto catchment area through CFA and WRUAs in 
the area 

 The Proponent should assist CFAs and WRUAs in 

the Bosto catchment in preparation and 
implementation of Participatory Forest 

Management Plans (PFMPs) and Sub-Catchment 
Management Plans (SCMPs) as part of CSR for 
proper landuse 

 The proponent should ensure that the Bosto WTP 
will undertake regular monitoring including 

biotoxin contamination and treatment of the 
water quality before distribution to the consumers 

8.11.2: Risk of negative water quality impacts by wildlife use 

Pre-
construction  

Improper management of Bosto 
reservoir could introduce 

waterborne diseases in Bomet 
through contaminated water 
supply 

The Proponent should ensure proper designing of the 
WTP for effective water quality monitoring and 

treatment 

Contraction The NWCPC Bosto Reservoir will 
be constructed inside the South 
West Mau Forest Reserve which 

contains a wide range of large 
herbivores and carnivores such 
as buffaloes, elephants and 

hyenas. Direct wildlife access to 
the reservoir could pose a risk 
by affecting the water quality 

through disease transmission 

The Contractor should provide a source of water for 
the wildlife water away from the reservoir and install 
a wildlife proof fence around the reservoir  

 

Operation & 
Maintenance 

Wildlife intrusion and introduction 
of waterborne diseases 

The proponent should ensure that Bosto WTP will 
undertake regular monitoring including biological 

contamination and treatment of the water quality 
before distribution to the consumers 

8.11.3: Potential risk of other reservoir disease vectors 

Pre-
construction  

The introduction of a large 
waterborne in South West Mau 

Forest Reserve could lead to the 
emergence of new diseases in 

The proponent should ensure proper designing of the 
WTP for effective water quality monitoring and 

treatment 
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Bomet County 

Operation & 

Maintenance 

Increase of malaria and 

intestinal worms 
 

 The proponent should ensure that the Bosto Dam 

WTP will undertake regular water quality 
monitoring and proper treatment of water before 

distribution to the consumers 
 Distribution of mosquito nets especially for 

pregnant mothers and infants by the proponent 
as part of CSR 

 

8.12: Potential risk of water use conflicts 

Pre-
construction  

The introduction of a large 
waterborne in South West Mau 

Forest Reserve could lead to the 
emergence of water use conflicts 
with downstream stakeholders 

Proponent will prepare catchment area management 
strategy (CMS) in consultation with WRMA which will, 

among other aspects:  
 Contain water allocation plans and set out the 

principles for allocating water in the catchment.  
 Contain mechanisms for stakeholder consultation 

Operation & 
Maintenance 

Increased water use conflicts The proponent will engage the following institutions 
for the resolution of emerging water use disputes and 
conflicts: - 

 County Governments for local disputes 
 Lake Victoria South Water Services 

Board(LVSWSB) for disputes within Kenya 
 Lake Victoria Basin Authority and the EAC for 

disputes beyond Kenya 

 
8.13: Decommissioning impacts 

Phase  Activity  Anticipated impact  Mitigation measure 

EIA  Dam decommissioning EIA None  None  

Design Dam decommissioning design None  None  

Dam removal Notch excavation, armouring 
and channel restoration 

Flooding downstream 
Erosion  

Multi-step release of 
water before dam 

removal 

Excavation  Excavation of the dam Loss of scenery due to 
dumping of excavated 

material 

Liaise with local 
community so that 

excavated often fertile 
material can be put to 
good use  

Spillway 
removal 

Demolish and bury the 
spillway 

Restoration of original 
scenery  

None  

Disposal  Disposal of materials Loss of scenery  Liaise with local 

community so that 
excavated often fertile 
material can be put to 

good use 

Clean up Clean up and rehabilitation of 

site 

Restoration of original 

scenery 

None  

Landscaping  All the areas inundated shall 
be re-vegetated 

Restoration of original 
scenery 

None  

Indigenous trees should be 
preferred in the revegetation 
of all landscaped areas 

Restoration of original 
scenery 

None  
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9. ENVIRONMENTAL MANAGEMENT PLAN  
 

9.1 Introduction 
The aim of the environmental management plan (EMP) is to detail the actions required to effectively 

implement the mitigation measures identified and recommended in the ESIA. These actions are required 
to minimize negative impacts and enhance positive impacts associated with the NWCPC Bosto Dam 
Project. The ESMP actions present the commitments made by the proponent, NWCPC for addressing the 

impacts of the project. It is important to note that an EMP is a living document since it is to be updated 
and amended as new information (e.g. environmental data), policies, authority guidelines and 
technologies develop. 

 
The EMP identifies management actions that need to be implemented in various phases of the NWCPC 
Bosto Dam Project life cycle as follows: 

 
a) Planning and design phase   

Refers to the stage when the feasibility studies are being undertaken, the project description is being 

developed and the NWCPC Bosto Dam Project is being designed. During this phase, the ESIA is 
completed and license is applied for. 
 

b) Construction phase  
This will commence after the Bosto dam construction license has been issued and NWCPC has taken the 

decision to implement the project. The construction phase involves the development and construction of 
the project infrastructure. 
 

c) Operations  
This is the phase during which the NWCPC Bosto dam will be operated.  
 

d) Decommissioning phase  
This refers to the time in the mine life when mining operations are reduced in preparation for closure. 
This phase will occur once the resource has been fully exploited. The phase also refers to the 

decommissioning of certain sites or areas during the life of the operations. 
 
The following EMP has been structured in such a manner to provide a basis for Environmental 

Management System (EMS) ISO 14001 Principles for the life of the proposed development. It should be 
further noted that the proposed EMP is not static, as allowance has been made for it to evolve through 
the life of the project. Such a characteristic is seen to be important to key factors and processes may 

change through the life of the project. It is therefore necessary to alter proposed mitigation and 
monitoring methodologies in order to determine best approach to deal with such changes. This EMP 

include the necessary specialist input to determine, mitigate and manage any environmental impacts that 
the proposed development may have, relating to bio-physical and socio-economic aspects. During the 
planning, construction and operation stages, an expert with an environmental training background is 

expected to provide a continuous technical support throughout the project cycle to ensure full compliance 
to environmental laws and best practices for similar projects. 
 

The objectives of the ESMP are as follows:  
 To ensure that the project will operate in compliance with applicable national environmental legal 

requirements throughout the full cycle; 
 To outline the institutional measures required to prevent, minimize, mitigate and compensate for 

adverse environmental and social impacts, or to enhance the project beneficial impacts. 
 To indicate the key players to be engaged in the various environmental issues associated with 

the project. 
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9.2: Management action 
The ESMP provides clear environmental management actions to be undertaken throughout the project 

cycle. Specific objectives are given for each of the actions described in the ESMP. These objectives relate 
directly to addressing the impacts identified in the ESIA. The various actions that need to be implemented 
to ensure that environmental objectives are met are described in the ESMP. Each action is given a 

reference number. The actions are measurable and are therefore are easy to monitor in order to assess 
compliance with the ESMP. 
 

9.3: Roles and responsibilities 
The successful implementation of the ESMP is however dependent on clearly defined roles and 

responsibilities for each of the management actions given. Roles have to be ascribed to the relevant 
parties such as the following: 

a) Contractor  

b) Dam construction proponent & operator – NWCPC 
c) Other players – Bomet County Governments, WRMA, NEMA, etc. 

 

9.4: Environmental Management Plan 
The necessary objectives, activities, mitigation measures, and allocation of costs and responsibilities 
pertaining to prevention, minimization and monitoring of significant negative impacts and maximization of 

positive impacts for the NWCPC Bosto Dam Project is provided below for the; a) project planning and 
design b) construction stage, c) operational stage, and d) decommissioning stage.  
 



121 

 

9.4.1: Planning & Design 

REF 

NO. 

OBJECTIVE MANAGEMENT ACTION RESPONSIBILITY TIMEFRAME REQUIREMENT

S FOR 
IMPLEMENTATI
ON 

REFERENCE 

GUIDELINES
/ 
STANDARD/ 

ESTIMATED 

COST(KSHS) 

1.1: PERMITS AND LICENCES  

1.1.1 To ensure 
compliance with 

Kenyan 
environmental 

legislative 
requirements 

Apply and obtain all 
environmental permits and 

licenses required for the for the 
NWCPC project including the 

following where applicable: 
 WRMA licenses for water 

abstraction from rivers and 

ground water 
 WRMA borehole drilling 

permits 
 NCA project registration 

certificate 
 NEMA waste licenses 

 NEMA EIA licenses for 
borrow pits and quarries 

 KFS approval for access 
and operations in South 

West Mau Forest Reserve 
 Any other relevant permits 

and licenses 

Contractor After 
authorization 

to proceed 

EIA report 
(Section 5) 

EMCA CAP 387 300,000.00 

1.1.2 To ensure full 
compliance to the 

Code of Practice 
in Forest Reserves 
by dam 

construction 
workers 

Education and awareness 
training to the dam construction 

site managers 

KFS Prior to the 
commencem

ent of 
construction 

KFS Guidelines Forest Act, 
2016 

250,000.00 

1.2: RECRUITMENT OF WORKERS  

1.2.1 To ensure 
employment of 
local persons 

 

Develop an appropriate 
employment policy in 
partnership with the local 

administration and religious 

Proponent & Contractor 
 

Prior to the 
commencem
ent of 

construction 

Employment 
policy 

Employment 
Act, 2007 

500,000.00 
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institutions 

Communicate the recruitment 

policy to the general public 
through local administration 
and religious institutions 

Contractor Prior to the 

commencem
ent of 
construction 

Employment 

policy 

Employment 

Act, 2007 

Undertake a skills audit and 
develop a database of available 
skills in the area  

Contractor Prior to the 
commencem
ent of 

construction 

Database of 
available skills 

Employment 
Act, 2007 

1.2.2 To promote the 

use of local 
service providers 
 

Develop a database of local 

service providers 

Contractor 

 

Prior to the 

commencem
ent of 
construction 

Database of 

service providers 
in the local 
community 

Employment 

Act, 2007 

50,000.00 

1.2.3 To manage and 
control the 
immigration of 

work seekers in 
the NWCPC Bosto 
dam project area 

Develop a recruitment policy 
and communicate this to the 
general public 

Contractor 
 

Prior to the 
commencem
ent of 

construction 

Recruitment 
Policy 
Communication 

Strategy 

Employment 
Act, 2007 

1.2.1 Above 

 
9.4.2: Construction Phase 

REF 

NO. 

OBJECTIVE MANAGEMENT ACTION RESPONSIBILITY TIMEFRAME REQUIREMENT

S FOR 
IMPLEMENTATI
ON 

REFERENCE 

GUIDELINES
/ 
STANDARD/ 

 

ESTIMATED 

COST(KSHS) 

2.1: EMPLOYMENT OF WORKERS  

2.1.1 To promote the 

employment of 
local persons 

 

Recruitment of local workers 

should be undertaken without 
discrimination and in 

accordance with the 
Contractor‘s recruitment policy 
by contractors involved in 

construction 

Contractor  

 

On 

commencem
ent of 

construction 
activities. 

Database of local 

skills available for 
recruitment 

Employment 

Act, 2007  

1.2.1 Above 
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2.1.2 To promote the 
use of local service 

providers 
 

Local procurement of goods 
and services should be 

undertaken wherever possible 
and cost effective and where 
practicable to the project 

Contractor  
 

On 
commencem

ent of 
construction 
activities. 

Database of local 
service providers 

and suppliers 

Employment 
Act, 2007 

 

2.2: SLOPE STABILIZATION AND SOIL PROTECTION  

2.2.1 To ensure soil 
conservation in the 

NWCPC project 
sites including: 

 Construction 
base camp 

 Acess road to 

the dam site 
 Kipsonoi River 

dam site 
 Acess road to 

the WTP 
 WTP site 

All excavation works must be 
properly backfilled and 

compacted 

Contractor  
 

Continued 
from 

planning 
phase 

Feasibility report EMCA (1999) 50,000,000.00 

Rip compacted areas to reduce 
runoff and improve re-
vegetation where required 

Contractor  
 

Continued 
from 
planning 

phase 

Feasibility report EMCA (1999) 

The subgrade excavation and 
filling of side slope should be 

protected to control the water 
erosion caused by the 
excavation 

Contractor  
 

Continued 
from 

planning 
phase 

Feasibility report EMCA (1999) 

 

2.3: BIODIVERSITY PROTECTION  

2.3.1 To minimize 

disturbance of the 
high value 
biodiversity and 

critical wildlife 
habitats in the 
project sites 

especially: - 
 Construction 

base camp 
 Acess road to 

the dam site in 
the Mau forest 

 Kipsonoi River 

dam site in the 
Mau forest 

Avoid fragmentation or 

destruction of critical terrestrial 
and aquatic habitats  

Contractor Throughout 

construction 
phase 

Clear instructions 

and awareness 
campaign 

EMCA (2009), 

Environmental 
(Conservation 
of biological 

diversity and 
resources, and 
access to 

genetic 
resources and 

benefits 
sharing) 
Regulations, 

2006, Wildlife 
Act, 2015 

No cost 

Minimize unnecessary clearing 

of riparian vegetation along 

Contractor Throughout 

construction 

Clear instructions 

and awareness 

EMCA (2009), 

Environmental 
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 Kipsonoi River during 
construction 

phase campaign (Conservation 
of biological 

diversity and 
resources, and 
access to 

genetic 
resources and 
benefits 

sharing) 
Regulations, 

2006, Wildlife 
Act, 2015 

Ensure proper demarcation and 

delineation of the project area 
to be affected by construction 
works 

Contractor Throughout 

construction 
phase 

Clear instructions 

and awareness 
campaign 

EMCA (2009), 

Environmental 
(Conservation 
of biological 

diversity and 
resources, and 
access to 

genetic 
resources and 
benefits 

sharing) 
Regulations, 
2006, Wildlife 

Act, 2015 

100,000.00 

Avoid construction worker‘s 
camps within protected areas 

Contractor Throughout 
construction 

phase 

Clear instructions 
and awareness 

campaign 

EMCA (2009), 
Environmental 

(Conservation 
of biological 

diversity and 
resources, and 
access to 

genetic 
resources and 
benefits 

sharing) 
Regulations, 

No cost 
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2006, Wildlife 
Act, 2015 

Design and implement an 
appropriate landscaping 
programme to help in re-

vegetation of affected project 
areas after construction 

Contractor Throughout 
construction 
phase 

Clear instructions 
and awareness 
campaign 

EMCA (2009), 
Environmental 
(Conservation 

of biological 
diversity and 
resources, and 

access to 
genetic 

resources and 
benefits 
sharing) 

Regulations, 
2006, Wildlife 
Act, 2015 

2,000,000.00 

2.3.2 
 

To minimize 
disturbance to 
biodiversity 

especially in Mau 
Forest Reserve 
To protect sensitive 

sites, wildlife 
habitats and 
wildlife species in 

the South West 
Mau Forest 
Reserve 

 

Areas from which vegetation is 
to be removed are to be 
delineated prior to removal and 

vegetation is only to be 
removed from these areas 

Contractor Prior to site 
clearance 

Clear instructions 
and awareness 
campaign 

EMCA (1999) No cost 

Construction activities should 

only be restricted to the 
designated corridor  in sensitive 
biodiversity sites in the Mau 

Forest Reserve 

Contractor Prior to 

commencem
ent of 
construction 

activities 

Contractors to be 

informed of no-
go areas and 
strictly adhere to 

guidelines of 
working in such 
areas 

EMCA (1999) No cost 

KWS rangers should be 
engaged by the contractor on 

full time basis in order to 
ensure comprehensive wildlife 
security during the construction 

works in the South West Mau 
Forest Reserve 

Contractor During the 
construction 

period 

KFS forest 
reserve 

management 
guidelines 

Forest Act, 
2016 

As per the 
curren rates of 

hire of KWS 
Rangers 

All construction works will be 

done during the day only and 
should stop at 6pm 

Contractor During the 

construction 
period 

KFS forest 

reserve 
management 

Forest Act, 

2016 

No cost 



126 

 

guidelines 

2.3.3 To ensure quick 

recovery and 
restoration of the 
construction sites 

within the South 
West Mau Forest 
Reserve  

Early replanting and regular 

watering of the disturbed areas 
with local native vegetation 
should be undertaken to ensure 

speedy recovery of the cleared 
vegetation 

Contractor During the 

construction 
period 

KFS forest 

reserve 
management 
guidelines 

EMCA, 1999 & 

Forest Act, 
2016 

1,000,000.00 

Efforts should be made to re-

vegetate the borrow pits and 
eventually have fully grown and 

continuous vegetation 
communities within and 
adjacent to the pits 

Contractor During the 

construction 
period 

KFS & KWS forest 

reserve 
management 

guidelines 

EMCA, 1999 & 

Forest Act 
2016 

As above  

Surface soil excavated during 
construction to be placed back 
on the sub-soil to fast 

vegetation recovery 

Contractor During the 
construction 
period 

KFS & KWS forest 
reserve 
management 

guidelines 

EMCA, 1999 1,000,000.00 

2.3.4 To minimize 
wildlife disturbance 

through excessive 
noise in Mau Forest 
Reserve  

Loading and unloading of 
construction materials must be 

soft and careful so to reduce 
noise emission that may disturb 
wildlife   

Contractor During the 
construction 

period 

KFS & KWS forest 
reserve 

management 
guidelines 

Wildlife Act 
2015 

No cost 

Regular servicing of 
construction machinery and 
vehicles 

Contractor During the 
construction 
period  

Have a 
machinery and 
vehicles servicing 

schedule 

EMCA (Noise 
& vibration 
control 

regulations, 
2009) 

500,000.00 

Avoid any landscape blasting 

works that may disturb and 
scare away wildlife 

Contractor During the 

construction 
period  

KWS forest 

reserve 
management 

guidelines 

EMCA (Noise 

& vibration 
control 

regulations, 
2009) 

No cost 

All construction works should 

be done during the day only 
and should stop at 6pm 

Contractor During the 

construction 
period 

KWS forest 

reserve 
management 
guidelines 

Wildlife Act 

2015 

No cost 

Workers to observe noise Contractor During the KWS forest Wildlife Act No cost 
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production guidelines to avoid 
wildlife disturbance 

construction 
period 

reserve 
management 

guidelines 

2015 

KFS rangers should be engaged 
by the contractor on full time 

basis to ensure adherence to 
wildlife disturbance guideline s 

Contractor During the 
construction 

period 

KWS forest 
reserve 

management 
guidelines 

Forest Act 
2016 

At the cost 

2.3.5 To ensure 

compensation for 
loss of wildlife 

habitats in Mau 
Forest Reserve  

Application of the Avoid-

mitigate-compensate (AMC) 
principle to compensate for 

forest loss in the Mau Forest 
Reserve by developing a PES 
scheme 

NWCPC Medium term 

goal  

MoU MoU 1,000,000.00 

2.3.6 
 

To minimize 
pressure on 
indigenous 

vegetation in the 
Mau Forest  

Chopping of wood by persons 
involved in construction is to be 
prohibited 

 

Contractor On 
commencem
ent of 

construction 
activities 

Clear instructions 
and awareness 
campaign 

EMCA (1999) 

2.3.7 To ensure the 

speedy recovery of 
the WTP site in 
Bosto Hill 

The WTP compound should be 

greened to recover the 
vegetation after the completion 
of construction 

Contractor/NWCPC During the 

decoration 
stage 

NWCPC 

landscaping 
guidelines 

EMCA (1999) 

Restoration of vegetation along 
the water pipelines should be 
undertaken besides the 

subgrade protection, water and 
soil conservation, the 
landscape, and environmental 

protection   

Contractor/NWCPC During the 
decoration 
stage 

NWCPC 
landscaping 
guidelines 

EMCA (1999) 

The restoration program should 

consider the issues of water 
conservation, environmental 
greening, aesthetics, and 

environmental protection 

Contractor/NWCPC During the 

decoration 
stage 

NWCPC 

landscaping 
guidelines 

EMCA (1999) 

2.4: INVASIVE SPECIES CONTROL No cost 

2.4.1 To prevent the 

spread of invasive 

Screen the construction 

equipment to avoid the spread 

Contractor Prior to 

entering the 

KFS guidelines EMCA (Cap 

387), IUCN-
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species in the 
NWCPC sites 

especially in the 
Mau Forest 
Reserve   

of invasive species such as 
Nicotiana glauca seeds attached 

to road construction machinery 

project site GISP 
guidelines 

Undertake regular monitoring 
and control of emerging 

invasive species in collaboration 
with KFS  

Contractor Prior to 
entering the 

project site 

KFS guidelines EMCA (Cap 
387), IUCN-

GISP 
guidelines 

 

 

2.5: CONSTRUCTION WASTE MANAGEMENT  

2.5.1 To prevent the 

contamination of 
soils and water 
resources due to 

inappropriate 
management and 
disposal of waste 

 

The construction base camp 

should be provided with bins 
directing waste into collection 
bins 

Contractor 

 

On site 

establishment  
 

Bins for the 

separation of 
waste at 
contractors lay 

down areas 

EMCA (Waste 

management 
regulations, 
2006) 

1,000,000.00 

The construction base camp 
should have appropriate 

sanitation facilities  

Contractor 
 

On site 
establishment  

 

Bins for the 
separation of 

waste at 
contractors lay 
down areas 

EMCA (Waste 
management 

regulations, 
2006) 

Potential contaminated effluent 
(by oils and lubricants), should 
be disposed captured using oil 

and water and sand filter 
separators 

Contractor 
 

On site 
establishment  
 

Bins for the 
separation of 
waste at 

contractors lay 
down areas 

EMCA (Waste 
management 
regulations, 

2006) 

Soils contaminated with 

hydrocarbons should be 
bioremediated or disposed of as 
hazardous waste. 

Contractor 

 

On site 

establishment  
 

Bio–remediation 

facilities 

EMCA (Waste 

management 
regulations, 
2006) 

Hazardous and general waste 
should be separated and 

removed from site for disposal 
at recognized waste 
management facilities as 

approved by the Contractor 

Contractor 
 

As required Database of the 
affected sites 

EMCA (Waste 
management 

regulations, 
2006) 

The management of 
construction solid waste should 

adopt the integrated solid 

Contractor 
 

Throughout 
the 

construction 

Clear instructions 
and use of proper 

awareness 

EMCA (Waste 
management 

regulations, 
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waste management system 
through a hierarchy of options:  

Source reduction  
Recycling  
Composting and reuse  

Combustion  
Sanitary land filling 

stage methods 2006) 

Application of a good strategy 

to collect, remove and safely 
dispose of waste on daily basis 

to ensure a clean environment 
in the dam construction site 
along Kipsonoi River, access 

roads, WTP site in Bosto Hill 
and water pipeline route 

Contractor 

 

Throughout 

the 
construction 

stage 

Clear instructions 

and use of proper 
awareness 

methods 

EMCA (Waste 

management 
regulations, 

2006) 

 

2.6: POLLUTION CONTROL MANAGEMENT  

2.6.1 To contain 
spillages of 
hazardous 

chemicals  
 

All hazardous chemicals 
including hydrocarbons such as 
fuel, oils and greases should be 

contained in bunded areas with 
sufficient capacity to contain 
the quantity stored in the 

bunded area 

Contractor  On site 
establishment 

Database of the 
affected sites 

EMCA 
(Controlled 
substance 

regulations, 
2007) 

2,000,000.00 

Hazardous chemicals including 
hydrocarbons are to be handled 

over impervious surfaces. 

Contractor  On site 
establishment 

Impervious 
surfaces including 

concrete slabs, 
drip trays and the 
like 

EMCA 
(Controlled 

substance 
regulations, 
2007) 

Proper storage of liquids on 
site, such as oil, diesel and 

solvents should be ensured as 
well as containment of 
accidental oil spill 

Contractor  On site 
establishment 

Impervious 
surfaces including 

concrete slabs, 
drip trays and the 
like 

EMCA 
(Controlled 

substance 
regulations, 
2007) 

Proper maintenance of 
construction vehicles and 
equipment should be 

undertaken 

Contractor  On site 
establishment 

Impervious 
surfaces including 
concrete slabs, 

drip trays and the 
like 

EMCA 
(Controlled 
substance 

regulations, 
2007) 
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2.6.2 To manage sewage 
and effluent 

 

Portable chemical toilets should 
be provided at dam site along 

Kipsonoi River. The portable 
toilets are to be cleaned on a 
regular basis 

Contractor On 
commencem

ent of 
construction 

Location of key 
construction 

campsites 

EMCA (Waste 
management 

regulations 

 

2.6.3 To prevent 
sedimentation of 
the Kipsonoi River 

Storm water diversion berms 
should be installed in place up 
gradient of areas from which 

vegetation has been removed 

Contractor Prior to the 
rainy season  
 

List of key stream 
and river 
crossings 

Water Act, 
2002 

 

2.7: AIR QUALITY & DUST MANAGEMENT  

2.7.1 To minimize the 
entrainment of 
dust during 

construction 
 

Regular surface wetting should 
be implemented on sensitive 
construction sites especially the 

Bosto Hill areas which has 
several sensitive institutions 
including a dispensary to 

minimize entrainment of dust 

Contractor On 
commencem
ent of 

construction 
activities 

Minimum of 50% 
control efficiency 
to be obtained 

EMCA (Air 
quality 
regulations, 

2014) 

500,000.00 

Strict on-site speed controls are 
to be enforced 

 

Contractor On 
commencem

ent of 
construction 
activities 

Minimum of 50% 
control efficiency 

to be obtained 

EMCA (Air 
quality 

regulations, 
2014) 

2.8: NOISE AND VIBRATIONS  

2.8.1 To minimize 
disturbance due to 

noise and vibration 
 

All generators and heavy-duty 
equipment are to be insulated 

and /or placed within buildings 
to minimize the ambient noise 
levels 

Contractor Throughout 
construction 

phase 

Clear instructions 
and awareness 

campaign 

EMCA (Noise 
& vibration 

control 
regulations, 
2009) 

 

Loading and offloading of 
materials must be soft and 

careful so to reduce noise 
disturbance at the wildlife  

Contractor Throughout 
construction 

phase 

Clear instructions 
and awareness 

campaign 

EMCA (Noise 
& vibration 

control 
regulations, 
2009) 
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Strict measures should be 
undertaken to minimize loud 

noise in sensitive areas such as 
hospitals, educational 
institutions, residential areas, 

places of worship 

Contractor Throughout 
construction 

phase 

Clear instructions 
and awareness 

campaign 

EMCA (Noise 
& vibration 

control 
regulations, 
2009) 

 

2.9: OCCUPATIONAL HEALTH AND SAFETY  

2.9.1 To ensure healthy 

and secure 
environment in all 

the NWCPC project 
sites for all the 
construction 

workers 

Management must ensure that 

First Aid Kits are provided in 
strategic locations in all the 

construction sites and base 
camps  

Contractor Throughout 

construction 
phase 

Occupational 

health and safety 
policy 

OSHA, 2007 3,000,000.00 

All vehicles and construction 

equipment should be under 
control of competent personnel 

Contractor Throughout 

construction 
phase 

Occupational 

health and safety 
policy 

OSHA, 2007 

Adequate equipment for 

emergency response should be 
provided at the  construction 
base camps to deal with 

emergencies 

Contractor Throughout 

construction 
phase 

Occupational 

health and safety 
policy 

OSHA, 2007 

Employees will be informed on 
the necessary safety 

procedures and be competent 
in the work they are employed 
to do 

Contractor Throughout 
construction 

phase 

Occupational 
health and safety 

policy 

OSHA, 2007 

All necessary safety regulations 
must be abided by including 
building codes and fire practice 

requirements 

Contractor Throughout 
construction 
phase 

Occupational 
health and safety 
policy 

OSHA, 2007 

Adequate security for workers 

will be provided during 
construction 

Contractor Throughout 

construction 
phase 

Occupational 

health and safety 
policy 

OSHA, 2007 

Sensitize workers to operate in 

teams  

Contractor Throughout 

construction 
phase 

Occupational 

health and safety 
policy 

OSHA, 2007 

2.9.2 To establish a 

proper accident 

The construction company shall 

establish an emergency leading 

Contractor Throughout 

construction 

Occupational 

health and safety 

OSHA, 2007 5,000,000.00 
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and emergency 
response strategy  

group, accident scene 
command group, an accident 

treatment group, a guard and 
defend group, a medical aid 
group, an environmental 

monitoring group, a logistics 
group, an accident investigation 
team 

phase policy 

2.9.3 To ensure 
maximum safety 

during any blasting 

The use of explosives for each 
segment shall be strictly 

controlled and reasonable 
detonating sequence shall be 
followed to ensure safety 

Contractor Throughout 
construction 

phase 

Occupational 
health and safety 

policy 

OSHA, 2007 No cost 

2.10: PUBLIC HEALTH   

2.10.1 To promote 
awareness on 

issues related to 
STIs and HIV/AIDS 
 

Continuation of awareness 
programme on risks associated 

with STIs and HIV/AIDS will be 
undertaken along the project 
route especially close to the key 

construction camps and market 
centres 

Contractor 
/NWCPC/Ministry of 

Health  

Continuation 
from 

planning 
phase 
HIV/AIDS  

Community 
Awareness 

Programme 

Public Health 
Act, 1986/ 

National 
HIV/AIDs 
Policy‘ Kenya 

AIDS strategic 
framework 
2014/2015-

2018/2019 

7,000,000.00 

Development and 
implementation of an 

awareness programme on risks 
associated with STIs and 
HIV/AIDS for construction 

workforce 
 

Contractor/NWCPC/Minist
ry of Health  

On 
commencem

ent of 
construction 
activities 

HIV/AIDS  
Construction 

Workforce  
Awareness 
Programme 

National 
HIV/AIDs Policy 

Public Health 
Act, 1986/ 

National 
HIV/AIDs 
Policy‘ Kenya 

AIDS strategic 
framework 

2014/2015-
2018/2019 
 

The use of preventive measures 
like condoms by availing 
condom dispensers to 

construction staff will be 
undertaken 

Contractor/NWCPC/Minist
ry of Health  

On 
commencem
ent of 

construction 
activities 

National 
HIV/AIDs Policy 

Public Health 
Act, 1986/ 
National 

HIV/AIDs 
Policy‘ Kenya 
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HIV/AIDS  
Construction 

Workforce  
Awareness 
Programme 

AIDS strategic 
framework 

2014/2015-
2018/2019 
 

2.11: INTERRUPTION OF PUBLIC UTILITIES  

2.11.1 To ensure public 
awareness of 

traffic interruptions 
during the 

installation of 
water pipelines in 
the service area 

Raise awareness and request 
for public understanding and 

patience through the local 
administration and religious 

institutions 

Contractor Before 
commencem

ent of 
pipeline 

installation 

Public 
Communication 

Strategy 

Public 
Communicatio

n Strategy 

1,000,000.00 

2.12: PUBLIC AWARENESS ON DOWNSTREAM RIVER FLOW FLUCTUATIONS  

2.12.1 To pre-empt public 
anxiety and 

tension on 
downstream river 
flow fluctuations 

Raise awareness on the 
expected flow changes 

NWCPC/Bomet County 
Government/WRMA/LVS

WSB 

As early as 
possible 

before actual 
damming 

 WRM Rules 
(2007) 

200,000.00 

2.13: CLIMATE CHANGE CONSIDERATIONS  

2.13.1 To ensure that all 
the design of 

NWCPC structures 
especially the 
Bosto embarkment 

dam and spillway 
are constructed 
with adequate 

considerations for 
higher flood 

frequency due to 
climate change 

The design of dam embarkment 
and spillway should comply with 

the designs in the MWI Practice 
Manual for Dam Construction in 
Kenya (2015)  

 

Contractor Throughout 
construction 

phase 

Feasibility report NCCRS (2009) No cost 

The design of dam embarkment 
and spillway should comply with 

the designs in the MWI Practice 
Manual for Dam Construction in 

Kenya (2015)  

Contractor Throughout 
construction 

phase 

Feasibility report NCCRS (2009) 

2.14: LOSS OF PRIVATE PROPERTIES  

2.14.1 To ensure 
reduction in loss of 
private properties 

Laying of pipeline should be 
done after removal of seasonal 
crops to minimize loss of crops 

NWCPC Throughtout 
coonstruction 

Throughtout 
coonstruction 

Lands Act 
amended 
2017 

According to 
Ministry of 
land‘s rates 

Farmers should be given the Contractor  Throughtout Throughtout Lands Act 
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pipeline laying schedule in time 
to allow them to harvest their 

crops 

coonstruction construction Ammended 
2017 

 Compensation should be done 
incase of loss of land 

NWCPC Throughtout 
coonstruction 

Throughtout 
coonstruction 

Lands Act 
Ammended 

2017 

 

9.4.3: Operational Phase 

REF 

NO. 

OBJECTIVE MANAGEMENT ACTION RESPONSIBILITY TIMEFRAME REQUIREMENT

S FOR 
IMPLEMENTATI

ON 

REFERENCE 

GUIDELINES/ 
STANDARD/ 

ESTIMATED 

COST 

3.1: DAM INTEGRITY AND SECURITY MONITORING  

3.1.1 To ensure long-

term integrity of 
the reservoir and 
identify any 

weaknesses as 
early as possible 

Undertake regular monitoring of 

reservoir integrity with regard 
to the risks of hydraulic, 
structural, seepage and 

operational failure indicators 

NWCPC Throughout Monthly MWI Practice 

Manual for 
Dams in Kenya 
(2015) 

2,400,000.00 

Annually 

 To ensure long-

term security for 
the Bosto Dam and 
WTP 

Engage a reputable security 

firm 

NWCPC Throughout Throughout NWCPC Policy 

3.2 BIODIVERSITY PROTECTION  

3.2.1 To prevent wildlife 

poaching in the 
Mau Forest 
Reserve 

Undertake continuous 

surveillance  

KFS As required KFS Strategy Forest Act, 

2016 

 

3.2.2 To prevent illegal 
logging and illegal 
removal of 

medicinal and 
aromatic plants 
(MAPs) from the 

Mau Forest 
Reserve 

Undertake continuous 
surveillance  

KFS As required KFS Strategy Forest Act, 
2016 
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3.2.3 To minimize the 
disturbance of 

valued habitats 
along the NWCPC 
route 

Routine bush control along the 
project route to be restricted 

within the way leave 

NWCPC Throughout Clear instructions 
and awareness 

campaign 

EMCA (2009), 
Environmental 

(Conservation 
of biological 
diversity and 

resources, and 
access to 
genetic 

resources and 
benefits 

sharing) 
Regulations, 
2006, Wildlife 

Act, 2015 

 

3.3 INVASIVE SPECIES  

3.3.1 To prevent the spread of 

invasive species in the 
NWCPC project sites in the 
Mau Forest Reserve 

Undertake regular 

monitoring and control 
of emerging invasive 
species in collaboration 

with KFS 

NWCPC/KFS Throughout Annually EMCA (Cap 

387), IUCN-
GISP guidelines 

 

 
 

3.4: RESERVOIR SILTATION CONTROL  

3.4.1 To minimize the risk of 
rapid reservoir siltation 

Undertake regular 
monitoring of water 

clarity, transparency, 
and colour 

NWCPC Throughout Weekly Environmental 
Monitoring Plan 

 

 Continous engagement 

of CFAs and WRUAs in 
the catchment to 

promote sustainable 
landuse 

NWCPC/WRMA/NEMA/Bo

met County Government 

Throughout Continuously National Soil & 

Water 
Conservation 

Guidelines 

3.5: RESERVOIR EUTROPHICATION CONTROL  

3.5.1 To minimize the risk of 
eutrophication 

Undertake regular 
monitoring of water 
clarity, transparency, 

and colour 

NWCPC Throughout Weekly Environmental 
Monitoring Plan 
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 Continous engagement 
of CFAs and WRUAs in 

the catchment to 
promote sustainable 
landuse 

NWCPC/WRMA/NEMA/Bo
met County Government 

Throughout Continuously National Soil & 
Water 

Conservation 
Guidelines 

 

3.6: RESERVOIR BIOTOXIN AND WATER QUALITY SURVEILLANCE  

3.6.1 To minimize the risk of 
supplying water that is 

biotoxin contaminated 

Undertake biotoxin 
testing at the WTP 

during the beginning of 
the rain season 

NWCPC Throughout Rain season Environmental 
Monitoring Plan 

 

3.6.2 To minimize the risk of 
supplying water that is 
contaminated with wildlife 

related pathogens 

Undertake regular 
biological water quality 
monitoring 

NWCPC Throughout Rain season Environmental 
Monitoring Plan 

 

3.7: ENVIRONMENTAL MONITORING  

3.7.1 To monitor and document 

the impact of the NWCPC 
Bosto Dam Project on the 
state of Mau Forest 

Reserve 

Undertake regular 

monitoring according 
to the environmental 
monitoring plan in 

Section 9.5 

NWCPC Continued 

from 
operational 
phase  

 

Environmental 

monitoring 
protocol 

EMCA CAP 387  

3.8 ENVIRONMENTAL AUDIT  

3.8.1 To ensure compliance and 

enforcement of the ESMP 
planning and design at 
pre-project phase 

Undertake annual 

environmental audit 
(EA) 

Third party consultants 

collaboration with NWCPC 
in 

Annually NEMA approved 

ESIA report 

EMCA CAP 387  

 
     9.4.4: Decommissioning Phase 

REF. 

NO. 

OBJECTIVE ACTION ROLE TIMEFRAME REQUIREMEN

TS FOR 
IMPLEMENTAT

ION 

STANDARD/ 

GUIDELINES 

ESTIMATED 

COST 

4.1 PLANNING  

4.1.1 

 

To promote the 

success of 
environmental 
restoration of 

construction 

A detailed closure and 

rehabilitation plan is to 
be completed for each 
site to be 

decommissioned aimed 

Contractor/ NWCPC 

 
 

Prior to the 

start of 
rehabilitation 

Closure and 

Rehabilitation 

ESIA 
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infrastructure 
including camps, 

material borrow 
sites and other 
installations without 

negative 
environmental 
impact 

at minimizing identified 
environmental risks. 

4.2 WASTE MANAGEMENT  

4.2.1 

 

To ensure the safe 

and appropriate 
disposal of waste 
generated during 

decommissioning. 
 

All waste is to be 

checked for 
contamination with 
hazardous material 

Contractor/ NWCPC/ 

County Director of 
Environment 

Prior to the 

start of 
rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 

2,000,000.00 

Waste materials are to 
be separated into 
salvageable (scrap 

metal) and non-
salvageable materials. 

Contractor/ NWCPC/ 
County Director of 
Environment 

Prior to the 
start of 
rehabilitation 

Closure and 
Rehabilitation 

ESIA/EMCA 
 

Salvageable waste is to 

be removed from site 
for recycling. 

Contractor/ NWCPC/ 

County Director of 
Environment 

Prior to the 

start of 
rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 

General waste (not 

contaminated with 
hazardous substances) 
is to be disposed at a 

general waste disposal 
facility. 

Contractor/ 

County Director of 
Environment 

Prior to the 

start of 
rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 

Hazardous waste is to 

be disposed of at a 
hazardous waste 

facility. 

Contractor/ 

NWCPC/ 
County Director of 

Environment 

Prior to the 

start of 
rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 
 

4.3 REHABILITATION  

4.3.1 

 

To facilitate 

successful 
restoration of land 
capability of 

infrastructure areas. 

All infrastructures are 

to be demolished and 
removed. 

Contractor/ 

County Director of 
Environment 

During 

rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 

 

All demolished material 

and a footprint area is 

Contractor/ 

NWCPC/ 

During 

rehabilitation 

Closure and 

Rehabilitation 

ESIA/EMCA 

 



138 

 

 to be checked for 
contamination with 

hazardous substances 
and hazardous material 
to be removed and 

disposed of as 
hazardous waste. 

County Director of 
Environment 

 

9.5: Environmental monitoring plan 

Type of monitoring Sampling parameters Method Sampling locations Frequency Responsibility 

1. Bosto reservoir 
integrity monitoring 

Water levels Water level gauge Standard site along 
the embankment  

Monthly NWCPC 

2. Bosto reservoir 
physical water quality 

Water clarity, colour and smell Visual and smell method Standard point along 
the embarkment 

Weekly NWCPC 

Actual water transparency Secchi disk Standard site along 
the embankment 

Weekly NWCPC 

3. Bosto reservoir load 
status 

Total Nitrogen Kjeldahl method  Standard site along 
the embankment 

On-set of the rain 
season 

NWCPC 

Total Phosphorus Acid Persulfate Digestion 
Method 

Standard site along 
the embankment 

On-set of the rain 
season 

NWCPC 

4. Bosto reservoir 
invasive species 

Any strange floating plants Visual method Any point of sighting Anytime NWCPC 

5. Bosto WTP water 
quality monitoring 

Turbidity, pH, EC, TDS, SS, 
COD, BOD, Alkalinity, Cl, SO4, 
F, N, P, Ammonia, Na, K, Ca, 

Mg, As, Th, Cd, Cr, Cu, Fe, Pb, 
Mn, Hg, U, Th, Zn, E-coli, Total 
coli-form, heterotrophic plate 

count 

WTP standard 
procedures 

Pre-treatment and 
post-treatment points 

NWCPC Monitoring 
Strategy 

NWCPC 

6. Bosto WTP biotoxin 
monitoring 

Hepatoxins, microcystins and 
lipopolysaccaride endotoxins 

Enzyme linked 
immunosorbent assay 

(ELISA 

Appropriate post-
treatment point 

On-set of the rain 
season 

NWCPC 
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10. CONCLUSION AND RECOMMENDATION  
 
10.1 Conclusion 
The findings of the ESIA based on the disclosed project details and the baseline site assessment indicated 

that the project is desirable and will support the realization of national and county development goals as 
outlined in a number of national strategies such as Vision 2030, the Bomet County Integrated 
Development Plan (CIDP 2013-2017). The proposed National Water Conservation and Pipeline 

Corporation (NWCPC) Bosto Dam Project in Bomet County is in line with the spririt of Article 43 of the 
National Constitution of Kenya on access to clean and safe water for all. The project is also in line with 
the National Water Policy (2012) obligation for increased per capita water availability above the 

international benchmark of 1000 m³ by 2030. The proposed project will also contribute towards the 
realization of the goal of Kenya Vision 2030 Goal of achieving universal access in water and sanitation 

services by 2030 and will support the national l flagship activities on water harvesting and storage.  The 
project will support the national strategic action for the National Climate Change Response Strategy 
(NCCRS, 2009) on improving municipal water supply. The project will not violate the goal of National 

Spatial Plan 2015-2045 towards the conservation of water towers and resources in Spatial Zone 3 
(Highlands in the Rift Valley) and other environmentally sensitive areas (ESAs). At international level, the 
NWCPC Bosto Dam Project in Bomet County will significantly contribute towards the realization of the UN-

SDG-6 on ensuring universal access to safe and affordable drinking water for all by 2030.  
 
The EIA process has established that the NWCPC Bosto Dam Project in Bomet County is well aligned with 

the vision of Bomet County Integrated Development Plan, 2013-2017 to be a leading sector in sustainable 
water management for growth and prosperity of the County. It will support the Bomet CIDP (2013-2017) 
mission of sustainable development of water resources for improved livelihoods for the people of Bomet 

County. The specific CIDP strategies for the water and sanitation sector to be supported by the project 
are:- a) embarking on water works such as the construction of dams, in the county, and b) expansion of 
the existing water schemes to increase coverage and ensure adequate water supply.  

 
The project will generate employment opportunities for both skilled and semi-skilled workers resulting 
directly from the construction and maintenance of the Bosto dam along Kipsonoi River, the Water 

Treatment Plant (WTP) complex at Bosto Hill and the water pipelines and storage tanks in the water 
supply area. The project will also generate indirect employment opportunities for people who will be 

supplying construction materials to the site. The operation phase of the NWCPC Bosto Dam Project will 
significantly enhance the current state of water supply in Bomet country. It will reduce the time spent in 
fetching water by reducing the distance from about 2km to less than 1km. This will boost agriculture and 

dairy farming as well as trade and commerce in the county by a significant margin. The project once 
completed will also improve the level of public health by providing safe and clean water which will 
significantly reducing the problems associated with waterborne diseases.  

 
The construction of the Bosto Dam in the South West Mau Forest Reserve will not have highly significant 
adverse environment impacts because the project will adopt proper mitigation measures which have been 

identified by the ESIA consultant in order to avoid negative impacts on the world famous national forest 
reserve.  
 

10.2 Recommendation 
This Project is feasible with a perspective of social economic evaluation, financial evaluation and 
environmental assessment, which has stable economic benefit and strong anti-risk capacity. The analysis 

of the project alternative options showed that the project is indispensable. Therefore, the project is 
necessary, and should be implemented as soon as possible. Given the dam construction will be 

undertaken within the South West Mau Forest Reserve, a comprehensive Environmental Management 
Plan (EMP) and Environmental Monitoring Strategy has been developed of which the proponent will 
implement to ensure minimal damage to the environment. We therefore, recommend the project for 
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NEMA approval because it:-  a) is well within the spirit of the National Constitution, b) will support in the 
implementation of the National Water Policy (2012), c) will contribute towards the realization of goals for 

Kenya‘ Vision 2030 goals, and d) will not violate the strategies for the National Spatial Plan 2015-2045. 
 
In view of the findings of the ESIA, the proposed project is considered as environmentally sound. Further, 

the project proponent is willing to guarantee that the potential adverse impacts whose means of 
mitigation have been disclosed in this report and most of them have already been incorporated in the 
project design will be effectively implemented. On the basis of these findings, it is recommended that the 

proposed National Water Conservation and Pipeline Corporation (NWCPC) Bosto Dam Project in Bomet 
County be approved based on the willingness by the proponent to implement the proposed project in 

strict adherence to the Environmental and Social Management Plan (ESMP) and Environmental Monitoring 
Plan. Further, NEMA should issue the proponent with an EIA license as required by Kenya‘s environmental 
laws. 

  



141 

 

REFERENCES 
BirdLife International (2013): Deforestation in the Mau Forest, Kenya 

 
Government of Kenya (1986): Public Health Act: Cap. 242. 

 
GoK (1998): The Physical Planning Act: Cap 286 0f 1998. 

GoK (1999a): Environmental Management and Coordination Act (EMCA) No. 8 of 1999, Government 

Press, Nairobi. 

GoK, (1999a). Kenya gazette supplement Acts Physical Planning Act, Government Printers, Nairobi. 
 

GoK, (2003): Kenya gazette supplement number 56. Environmental Impact Assessment and Audit 
Regulations, Government Printers, Nairobi. 
 

GoK, (2005a): Noise Prevention and Control Rules, Legal Notice no. 24, Government printer, Nairobi. 
 
GoK (2005d): Forest Policy, Sessional Paper No. 9 of 2005. 

 
GoK, (2006c): Kenya gazette supplement number 68, Environmental Management and Coordination 
(Water Quality) Regulations, Government printer, Nairobi. 

 
GoK, (2006d): Kenya gazette supplement number 69, Environmental Management and Coordination 
(Waste management) Regulations, Government printer, Nairobi. 
 
GoK, (2007a): Kenya gazette supplement number 57, Environmental Management and Coordination 
(Controlled Substances) Regulations, Government printer, Nairobi. 
 
GoK, (2007b): The Occupational Safety and Health Act, Government Printers, Nairobi. 

 
GoK (2008): Vision 2030: A Globally Competitive and Prosperous Kenya, Ministry of State for Planning, 
National Development and Vision 2030. 

 
GoK (2009b): National Environment Action Plan Framework 2009-2013, National Environment 
Management Authority.  

GoK (2009d): Draft National Policy for Disaster Management, Ministry of State for Special Programmes. 

GoK, (2009f): Environmental Management and Coordination (Noise and Excessive Vibration Pollution). 
(Control) Regulations, Government printer, Nairobi. 

 
GoK (2010a): National Climate Change Response Strategy, Ministry of Environment & Mineral Resources. 

GoK (2010b): The Constitution of Kenya, 2010. 

GoK (2012a): National Water Policy.  
 

GoK, (2013): National Environment Policy, Government Printer, Nairobi. 
 
GoK (2013): Bomet County Integrated Development Plan 2013-2017. 

 
GoK (2015): Practice Manual for Small dams in Kenya, MWI, Nairobi 
 



142 

 

GoK, (2015): Kenya gazette supplement Act, Environmental Management and Coordination (Amendment) 
Act, 2015. Government Printers, Nairobi. 

 
GoK (2016): Feasibility study report for proposed Bosto Dam project, NWCPC, Nairobi 
 

GoK (2016b):  The National Forest Conservation and Management Act, 2016. Nairobi: Government Press. 
 
ICOLD (1998): World Register of Dams. ICOLD, Paris. 

Marshall, B. and M. Maes [eds.] (1994): Small Water Bodies and their Fisheries in Southern Africa. CIFA 

Technical Paper No. 29. FAO, Rome 
Meybeck, M. (1982): Carbon, nitrogen and phosphorus transport by world rivers. Amer. J. of Science 
282:401-450. 
 
McSweeney, C., New, M., Lizcano, G. & Lu, X. (2010): The UNDP Climate Change Country Profiles 
Improving the Accessibility of Observed and Projected Climate Information for Studies of Climate Change 

in Developing Countries. Bulletin of the American Meteorological Society, 91, 157-166. 
 

Mwaura, F. (2006): Some aspects of water quality characteristics in small shallow tropical man-made 

reservoirs in Kenya. African Journal of Science & Technology (AJST) 7(1):82-96. 

Mwaura, F, Koyo, A.O. & B. Zech (2004): Cyanobacterial blooms and the presence of cyanotoxins in 
small high altitude tropical headwater reservoirs in Kenya. Journal of Water and Health 2(1):49-67. 

 
Tarczynska, M., Izydorczyk, K. & M. Zalewski (2001): Optimization of Monitoring Strategy for Eutrophic 
Reservoirs with Toxic Cyanobacterial Blooms. Proceedings of the 9th International Conference on the 

Conservation and Management of Lakes, ILEC, Shiga. 
 
Thornton, J.A. (1987): Aspects of Eutrophication Management in Tropical/Subtropical Regions. J. Limnol. Soc. 

Sth. Afr. 13(1):25-43. 
 

Tundisi, J.G. (1993): The environmental impact assessment of lakes and reservoirs, In: Salanki J. & V. 
Istvanovics - Limnological bases of lake management. Proceedings of the ILEC/UNEP International Training 
Course. Tihany, Hungary 24 May-5 June 1993. ILEC, Shiga. 

 
United Nations (1992): United Nations Framework on Combating Climate Change, New York. 
 

USAID/USGS (2010): A Climate Trend Analysis of Kenya—August 2010. FEWSNET. 
 
 

  



143 

 

ANNEXES  
ANNEX 1:PUBLIC AND STAKEHOLDER’S CONSULTATION PHOTO 

 

Stakeholders consultation meeting at Twigs Annex Hotel in Bomet town 

 

Satiet Location – Bosto Tea Buying Centre 

 

Mugogosiek  Location – Mogogosiek Market 
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Chebirbelek Location – Chibirbelek Market 

  

Yagenek Location - Yagenek Market 

  

Chesoen Location - Boito Market 
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Chesoen Location – Chesoen SDA Church 

  

Silibwet Township Location – Silibwet Market 

  

Kapsimotwo Location – Kapsimotwo Market 
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Tarakwa Location – Tarakwa market 

   

Segemek  Location – Segemek Market 

  

Siongiroi Location – Siongiroi  Market centre 
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Ndanai Location – Ndanai Market 

  

Ndaraweta Location – Ndaraweta market 

  

 

Ndaraweta – Ngainet Sub-Location 
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Tinet Location – Kapkembu Chief’ office 
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ANNEXES  

ANNEX 1:  PROJECT ENGINEERING DRAWINGS AND DESIGNS 

ANNEX 2:  SELECTED PUBLIC PARTICIPATION QUESTIONNAIRES 

ANNEX 3:  MINUTES FOR THE PUBLIC CONSULTATION MEETINGS AND 

ATTENDANCE REGISTERS 

ANNEX 4:  STAKEHOLDER QUESTIONNAIRES 

ANNEX 5:  MINUTES FOR THE STAKEHOLDER’S MEETINGS AT TWIG ANNEX HOTEL 

IN BOMET TOWN WITH ATTENDANCE REGISTERS 

ANNEX 5:  LEAD EXPERT NEMA PRACTICING LICENCE 

ANNEX 6:  COMPANY NEMA PRACTICING LICENCE 

 


