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EXECUTIVE SUMMARY  

The proposed Kwanyika-Shanga Nyache integrated water project is located in Taita Sub-County, 

Wumingu/Kishushe ward, Wumingu Sub-Location in Nyache village at GPS location S 030 

21.260ô, E 0380 22.499ô. It is set to benefit a total of 2,103 community members (1140 male, 

963 females) 350 among them being direct beneficiaries and 1,753 being indirect beneficiaries. 

The key issues addressed include high cost of water for dairy cows, inadequate water flow, poor 

storage tanks and damaged water tanks likely to be addressed from the proposed project 

implementation. These challenges are to be addressed through; a) System rehabilitation that will 

see the introduction of storage infrastructure and upgrade of the irrigation system in Ilongonyi 

small scale irrigation scheme that currently serves 18 households to serve 75 household and Kwa 

Wanyika water supply targeting 120 households; b) Amalgamation of the two projects 

(Ilongonyi and Kwa Wanyika) to provide sufficient portable water and support livestock and 

small-scale horticulture enterprise to 200 direct beneficiaries. The intake structures will not be 

motorized but have water flow through gravity within pipes. Water transmission lines will be 

laid along the same path where the old system was. The proposed project will be implemented 

within a period of 12 months (one year). The project cost is estimated at 62,948,838.  

The assessment approach and methodology for this exercise was structured to cover the 

requirements under the EMCA, 1999, amended in 2015, the Environmental (Impact Assessment 

and Audit) Regulations, 2003 and World Bank OP 4.01. The scope of the assessment covered 

impacts directly or indirectly associated with the construction, operation and the 

decommissioning phase of the project. The consultant used both field biophysical study and 

participatory approaches in identifying the potential environmental and social impacts and 

mitigating measures for the proposed project. The approach and methodology comprised of 

environmental screening, scoping, data collection through literature review, physical 

investigation of the site and the surrounding areas, public consultation, photography as well as 

discussions with the Proponent.  

Public and stakeholder consultation sessions (qualitative) were held with the vulnerable and 

marginalized groups and other local community stakeholders to share the information about the 

project and record their concerns/ feedback associated with this project. The consultation was in 

two stages namely scoping and public/ stakeholders/ consultation. Three public consultation 

meetings were held i.e. at the upper, middle and lower section along the water project area. In 

these meetings, a simple questionnaire was dispensed to at least 10 respondents with gender and 

special groups representation being taken into consideration. The issues raised by the community 

members touched on water scarcity, water for agriculture, water conflicts and beneficiaries. 

These were to be addressed by the project through improved water flow by upgrading the 

irrigation system and conservation of the water catchment, sensitization of project management 

and beneficiaries on scheme management. These issues and impacts identified, were reported in 

this report hence analysis of findings was done to enable the relevant approving Authorities 

make an informed decision. 

The main environment and social impacts triggered by the project during construction and/or 

operation include: impact on biodiversity, interruption of water supply, demand on water and 

energy, human amenity, occupational and public health hazards, soil erosion, increased traffic, 

increased noise levels, dust and exhaust emissions, poor drainage, solid waste disposal, increased 

effluent, moral decay, Gender Based Violence (GBV), child labor, spreading of Covid-19 

pandemic, Sexual Exploitation and Abuse (SEA), and spread of HIV/AIDS, STDs and visual 
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impacts. This study has observed that the majority of potential environmental impacts associated 

with the project are of a short-term nature and will cease once the civil works phase is complete. 

Social impacts may occur across all stages of the project and will need continuous addressing 

throughout the project life cycle. On the other hand, positive impacts are a direct consequence 

and key goals of the proposed project and include: creation of employment and improved access 

to clean water hence improved economy. 

 

The proposed mitigation measures by the expert include but are not limited to; proper waste 

management, best practices in occupational health and safety, control and minimization of dust, 

noise and vibrations, and proper waste disposal. In terms of the safety of workers and control of 

diseases, the expert recommends the procurement and enforcement of utilization of PPEs by the 

proponent and the contractor respectively. Possible transmission of communicable disease from 

workers to local people and vice versa can be mitigated by creating awareness and preparation of 

Standard Operation Procedures(SOPs) on HIV/AIDS, Covid-19 and other related diseases and 

also avail health care services to deal with any incidents. Continuous monitoring, enforcing of 

relevant policies, preparation of action plans and signing of code of conduct was proposed to 

address issues related with GBV, SEA and child labor and abuse. 

 

A Comprehensive Environmental Social Management and Monitoring Plan has been developed 

in this report to assist the proponent in mitigating and managing environmental and social 

impacts associated with the life cycle of the project. It is noteworthy that key factors and 

processes may change through the life of the project and considerable provisions have been made 

for dynamism and flexibility of the ESM&MP. The expert proposes continuous monitoring of 

the project activities throughout the project life cycle. The implementation of the suggested 

mitigation measures will ensure that the significant impacts of the project activities are 

controlled. The ESM& M P budget is estimated at about Kshs. 3,000,000. Moreover, this 

projectôs potential benefits and positive impacts far outweigh the negative impacts. 

In conclusion, the proposed project will have both positive and negative impacts as outlined in 

this report. In the view of this study, the project as currently proposed is environmentally sound. 

Overall no adverse environmental and social impacts are foreseen that cannot be mitigated, 

provided the project activities are done with due attention to the mitigation and management 

measures outlined in the ESMP. On the other hand, positive impacts are a direct consequence 

and key goals of the project implementation. Further, it is recommended that this project is 

granted NEMA licensing and other clearances to pave way for implementation.  

The review of this ESIA is undertaken during the Coronavirus Disease (COVID-19) pandemic 

outbreak. The preparation of the ESIA including the relevant consultations have been undertaken 

in strict compliance with guidelines for infection prevention and control in the country. 

Additionally, specific mitigation measures have been introduced to prevent the spread of the 

pandemic during the construction period 

 

 

 

 



1 | Page 
 

CHAPTER ONE: INTRODUCTION  

1.0 Background and Context 

The Kenya Climate Smart Agriculture project builds upon the countryôs rich experience in 

promoting Community Driven Development (CDD) approaches to rural development as 

introduced through programs such as Western Kenya Community Driven Development and 

Flood Mitigation Project (WKCDD/FMP), Kenya Agricultural Productivity and Agribusiness 

Project (KAPAP), Kenya Agricultural Productivity and Sustainable Land Management Project 

(KAPSLMP) and the Kenya component of the East Africa Agricultural Productivity Project 

(EAAPP).The project has five components but of interest in this ESIA is the component of up 

scaling Climate-Smart Agricultural Practices. This component focuses on interventions that 

promote and facilitate the adoption of Technology Innovation Management Practices (TIMPs) to 

achieve the climate smart agriculture (CSA) triple-wins.  

The proposed Kwa Wanyika and Shanga Nyache Integrated Water Project that also supports 

investments in smallholder agro-pastoral production systems is estimated to benefit 74 

vulnerable members (30males: 44females). The project was identified through participatory 

integrated community development (PICD) with key issues such as; the high cost of water for 

dairy cows, inadequate water flow, poor storage tanks and damaged water tanks likely to be 

addressed from the proposed project implementation. 

1.1 Project Location 

The proposed project is located in Nyache, Taita Sub-county, Taita Taveta County. Taita Taveta 

is one of the forty-seven counties in Kenya, situated at latitude between 20 46ô and 40 10ô N and 

a longitude between 37036ôE and 390 14ô E. It borders Kwale County to the Southeast, Kilifi 

County to the East, Makueni, Kitui and Tana River to the North, Kajiado County to the 

Northwest and the Republic of Tanzania to the West/South-West. Specifically, the project will 

be implemented at GPS location S 030 21.260ô, E 0380 22.499ô. 

 

Figure 1: Satellite Image of the Project Location 

Legend 

  Integration of Kwa Nyika   and 

Shanga Nyache project 

 

 

Household Structures 

Earth road 
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1.2 Need for the Project 

Nyache population is highly dependent on water for domestic, agricultural and livestock needs. 

The local community in areas where the project is located, Ilongonyi, Mkelenyi, Wujaki, Kiku 

and Mrangonyi villages have faced acute water shortage as a result of limited piping and storage 

infrastructure. The inadequacy of an elaborate water supply has impacted negatively to the 

overall development and socio-economic goals of the local community. For instance, Ilongonyi 

small scale irrigation scheme serves 18 households instead of 75h/h while Kwa Wanyika due to 

limited piping system targets only 120 h/h. To improve on the current situation and address 

associated water challenges especially during dry periods when the water surface flow decreases 

resulting in water tracking, the KCSAP project intends to extract 75% of water flow leaving 25% 

statutory flow downstream, giving a flow of about 8.25 l/s. This flow gives a daily volume of 

747,360 Liters. 

There are 200 households of about 5 persons per household, giving a total population of about 

1,000 people living within the area. On average each family keeps about 2-3 cattle for dairy 

purposes. The human and cattle water demand for the area stands at 50m3 and 25m3 respectively 

which translates to about 75m3(75,000 Liters), leaving about 672,360 Liters for irrigation 

purposes. Going by the objectives of the project, assuming the efficiencies of about 75% for 

sprinklers and evapotranspiration of about 4.2mm/day, each family can irrigate an average of 

0.15 acres. 

1.2.1 Justification of the project 

This project is mainly interested in up scaling Climate-Smart Agricultural Practices that focus on 

interventions that promote and facilitate the adoption of Technology Innovation Management 

Practices (TIMPs) to achieve the climate smart agriculture (CSA) triple-wins and investments in 

smallholder agro-pastoral production systems where the Kwa Wanyika and Shanga Nyache 

Integrated Water Project is within. 

1.3 ESIA Methodology and Approach 

The Environmental and Social Impact Assessment (ESIA) was carried after on-site 

investigations, literature review, consultations with the residents/stakeholders and ESIA 

classification with reference to NEMA Legal Notice Nos. 31 and 32 of 2019. The consultation 

was done through a structured residents/stakeholders meeting. Data collection was carried out 

through observations during site visits, desktop environmental and social studies in the manner 

specified in Part V (Regulation 35) of the Environmental (Impact Assessment and Audit) 

Regulations, 2003. 

1.3.1 Screening and scoping 

Screening was undertaken through use of a check list questionnaire dispensed to a total of 47 

(31males:16females) beneficiaries on 8th to 13th February 2021. In scoping, focus was on 

environmental impacts of great concern. Environmental issues were categorized into physical, 

natural/ecological and social, economic and cultural aspects. Impacts were also classified as 

immediate and long-term impacts. Focus was drawn in the identification of the key 

environmental issues such as policy and technical implications.  

Based on NEMA Legal Notice Nos. 31 and 32 of 2019, the proposed project falls under ómedium 

riskô and Category B under the World Bank Environmental and Social Safeguards Policies as 
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defined in the Bank's Operational Procedures (OPs). As such a Comprehensive Project Report 

(CPR) was recommended to be undertaken for the proposed project. 

1.3.2 Desktop study and field surveys 

A desktop study was conducted to review available published and unpublished reports and 

relevant Kenya Government Legislations in order to compile relevant baseline biophysical and 

socio-economic information about the study area and the project. Project documents, bills of 

quantities descriptions, project layouts and maps were discussed with the proponent team during 

this stage. Institutional memory on layouts was also explored where there were information gaps 

and secondary site visits were made to verify data. Field visits were conducted in the study area 

in order to collect site-specific information on the biophysical and socio-economic environment 

and to cross-check the secondary data that had been compiled during the desktop studies. While 

at the site, environmental data were recorded and potential impacts identified. In addition, 

environmental features relevant to the study were noted and photographs taken as record of key 

features. 

 

1.4 Stakeholder Mapping and Public Consultation 

The ESIA team conducted a stakeholder mapping and analysis in order to identify potential 

stakeholders and their level of interest as regards the project. Consultations with identified 

stakeholders were carried out through three main approaches: key stakeholder/informant 

interviews, public meeting (baraza) and unstructured interviews with the community members 

around the proposed project site. The initial site visit and consultation with Project Management 

Committee(PMC) was done on 7th April 2021. This was followed with three public participation 

barazas conducted on 13th, 14th, & 17th April, 2021. These meetings highlighted the urgent need 

for the project to improve water supply to the area. The consultation feedback was used in 

developing project mitigation measures. 

 

1.5 Scope  

The project assessment investigates and analyzes the anticipated environmental impacts of the 

proposed integration of KwaWanyika and Shanga-Nyache Water Project line with EMCA 

(Impact Assessment and Audit) Regulations, 2003. This report also seeks to ensure that all the 

potential environmental impacts are identified and that workable mitigation measures are 

adopted. 

 

1.6 Structure of the ESIA project report 

This report represents the findings of the ESIA and is structured as follows: 

a) Certification 

b) Acknowledgment 

c) Table of Content                                 

d) Acronyms 

e) Executive summary 
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Report Chapters 

 

Chapter 1: Introduces the project, its objectives, scope, location, justification and the ESIA 

Methodology 

Chapter 2:  Describes the project design and proposed activities, sitting, expected outputs  

Chapter 3: Outlines the environmental policy, institutional and legislative framework in Kenya 

and identifies the provisions of ESIA required by NEMA. International treaties and agreements 

on environmental protection and conservation to which the GOK is committed, are also outlined. 

Chapter 4: Describes the baseline environmental conditions in the project area in sufficient 

detail to enable an adequate assessment of probable environmental impacts. The baseline studies 

were desk based, but was supported with secondary data and interviews with stakeholders.  

Chapter 5: Describes the public/stakeholdersô consultations.  

Chapter 6: Describes the anticipated impacts and their mitigation measures 

Chapter 7: Describes the alternative options for the project. 

Chapter 8: Presents an Environmental and Social Management and monitoring Plan 

Chapter 9: Presents the Conclusion and Recommendations 
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CHAPTER TWO:  PROJECT DESCRIPTION 

2.0 Introduction  

The proposed Kwanyika-Shanga Nyache integrated water project is located in Wumingu 

Kishushe ward, specifically the project serves community members from Ilongonyi, Mkelenyi, 

Riwa, Wujaki, Kiku and Mrangonyi Villages, which are the low lands of Nyache. Farmer 

consultation between KwaWanyika and Shanga-Nyache committees, site visits to water intakes 

by the county government officials, preparation of land agreements, concept note writing and 

measurements of pipes and line clearing are some of the events that took place in developing the 

project idea (See annex 5). The community through the livestock farmers, water officials and 

water committees expressed the need to have the Kwa Wanyika and Shanga Nyache intakes 

integrated to address the high cost incurred in providing water for dairy cows, inadequate water 

flows, poor storage tanks, and the damaged water canals and pipes. They presented their 

proposal to KCSAP for funding leading to this project. 

 

2.1 Project Framework 

2.1.1 Project Objectives 

¶ To develop two water intakes and combining them as one 

¶ To develop a 25km transmission and distribution pipe network 

¶ To construct six storage water tanks 

¶ To establish operation and maintenance system through Tavevo. 

2.1.2 Project beneficiaries, Cost and Timelines 

The project is expected to cost Ksh 65,116,088 out of which Ksh 2,167,250 will be contributed 

by the community while Ksh 62,948,838 is the total amount of grant applied from KCSAP. The 

project works will commence once NEMA and other statutory institutions approve and grant 

license as well as the world bank guidelines are met. The project duration is estimated at 12 

months, once complete the project will benefit community members as follows: 

Table 1: Summary of the Project Beneficiaries 

Total number 

of Beneficiaries 

Direct 

beneficiaries 

Indirect 

Beneficiaries 

Vulnerable beneficiaries (Poor, 

widow, orphans, elderly, 

physically challenged, HIV/AIDS 

affected/ infected 

2103 350 1753 74 

Male Female Male Female Male Female Male Female 

1140 963 240 110 900 853 30 44 

 

2.1.3 Post implementation expected results 

The project will  improve the livelihoods and build resilience of smallholder farmers to effects of 

climate change. More specifically the project is expected to bring a handful of benefits once 

complete they include: 

¶ Improved food and nutrition security through increased water availability/accessibility 

¶ Improved livelihoods of the community members through increased livelihood 

diversification 
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¶ Increased household income associated with employment creation 

¶ Access to clean water for domestic, livestock and small-scale irrigation 

¶ Improvement of social infrastructure. 

2.2 Land Ownership  

The land where the tanks will be constructed was private that the owners have voluntarily 

donated and now held in trust by the County Government of Taita Taveta. The project land has 

been surveyed by the Ministry of Land and hence the project proponent is processing land 

documents that will see transferring of the small portions of land for construction of tanks from 

private to public that will be managed by Kwa Wanyika and Shanga Nyache Integrated water 

committee for the purposes of the proposed project. The current owners have agreed and signed 

the necessary land agreement documents that indicate that they do not expect any compensation 

from this transfer (see Appendix 5). The 5 donors of land have been incorporated into the project 

and will receive benefits accrued to the integrated water project through a signed Addendum to 

surrender of land agreement (see Appendix 5.7).  

2.3 Project Activities 

2.3.1 Construction of Shanga weir 

¶ Excavation and earthworks for weirs, tanks and laying of pipes will include all trimming 

to levels, backfilling with approved selected spoil, compacting, disposal of surplus 

material and reinstatement. 

¶ All Concrete works will include; grade 20/20 to form weir body, grade 20/20 to form  

¶ Walling and precast RC cover size 2.15x1.25x 0.1 with handles (see Appendix 3.2) 

 

2.3.2 Construction of 400M 3, 150M3, four 100M3 storage tanks, 

The construction to include (see Appendix 3.3, Appendix 3.4, and Appendix 3.5);- 

¶ Excavation and earthworks to include for all trimming to levels, backfilling with 

approved selected spoil, compacting, disposal of surplus material and reinstatement. 

¶ Excavate in normal material to receive foundation 

¶ Concrete works to include grade 20/20 concrete to form foundation bed, grade 20/20 

concrete to form walling, grade 20/20 concrete to form 300 x 300mm column, grade 

20/20 concrete to form slab, a precast 1x1m grade 20/20 concrete covers with handles 

and forming 1x1m opening lined with angle bar 

¶ Fabricate and Installation of GI ladder painted with red oxide of the inside and outside of 

tank 

¶ Outlet pipe: Supply and installation of 150x75mm bell mouth GS with 900 double bend 

connected to 110mm diameter flanged pipe 3.6m long including 75mm diameter flanged 

AVK sluice valve NP 10 and 110mm diameter GI pipe 2m long. 

¶ Inlet pipe: Supply and installation of 4m long 75mm flanged GI pipe with flanged 900 

GS bend including a 150mm long GI pipe flanged with 75mm puddle flange and 75mm 

diameter flanged AVK sluice valve NP 10 and ball valve. 

¶ Washout pipe: Supply and installation of 100x75mm bell mouth GS with 900 bend 

connected to 100mm diameter flanged 2m long GI pipe connected to 30m long 75mm 

diameter UPVC pipe class B including sluice valve. 

¶ Overflow pipe: Supply and installation of 3.6m long threaded 75mm diameter GI pipe 

including 900 bend, socket, puddle flanges and nipple. 
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¶ Air vent:  Supply and installation of 800mm long 75mm diameter threaded GI pipes 

including GF nipple, tee and mosquito gauze. 

¶ Valve chambers: Construct standard 1x1x1m internal dimension masonry chambers. 

 

2.3.3 Main pipeline Installati on from Kwa Wanyika intake to main tank 

Main pipeline works to include; installation of 75mm diameter PVC PN 8 including all necessary 

fittings and jointingôs (see Appendix 3.1),  

¶ 75mm GI pipeline including all necessary fittings and jointingôs (provisional) 

¶ 75mm washout valve  

¶ 180mm air valve 

¶ 600x600x600 chambers 

¶ Distance-1.129 km 

 

2.3.4 Main pipeline Installation from Shanga intake to main tank 

Main pipeline works to include; Installation of 160mm diameter PVC PN 10 including all 

necessary fittings and jointingôs, (see Appendix 3.1) 

¶ 110mm diameter PVC PN 10 including all necessary fittings and jointingôs,  

¶ 160mm GI pipeline including all necessary fittings and jointingôs (provisional),  

¶ 160mm washout valve,  

¶ 160mm air valve and 600x600x600 chambers,  

¶ Distance of 0.679KM.  

 

2.3.5 Other pipe installation works 

These pipeline installations will be going directly into the indicated farmers and not pass through 

other farmerôs farms. 

¶ Pipeline installation from main tank to Mzee Fred tank (1.9Kms) 

¶ Pipeline installation from the bridge and Kwa Mzee Mwabili (74.9m) 

¶ Pipeline installation from the main tank to Kwa Mzee Amon (0.6Km) 

¶ Pipeline installation from the main tank to Mzee Nganga (1.9Km) 

¶ Pipeline installation from the main tank to Mzee Gibran (0.2Km) 

¶ Pipeline installation from the main tank to Dr. Mboghoôs (0.2Km) 

¶ Pipeline installation from Gibran to water point (0.8Km) 

 

2.3.6 Other Project activities, collaborators, monitoring of progress 

There will also be some trainings on the committees and farmers on water use management, 

these trainings will be facilitated by the department of agriculture, livestock, fisheries and 

irrigation, Tavevo, and members of the KCSAP. The community, local administration, officers 

from the water and irrigation section and the KCSAP members will ensure the project reports are 

submitted monthly by the engineer and consulted officials from the department of agriculture, 

livestock, fisheries and irrigation. To enhance project sustainability, there will be monthly 

organized community meetings with farmers, tank management committees and other relevant 

stakeholders to discuss on the progress so far as planning, managing and implementation of the 

project is concerned. Meters will be connected to monitor on the effective water use and later on 

the project will be handed over to Tavevo for future operations and maintenance. 



8 | Page 
 

 

CHAPTER THREE: LEGAL, REGULATORY, INSTITUTIONAL AND POLICY 

FRAMEWORK  

3.0 Overview 

This Environmental & Social Impact Assessment was carried out in line with the provisions and 

requirements of the Environmental Management and Coordination Act No. 8 of 1999 (Amended 

2015) and the Environmental Management and Coordination (Impact Assessment and Audit) 

Regulations, 2003 as well as World Bank Operational Policies.  

 

3.1 Policy Framework 

3.1.1 National Water Policy, 2012 

The policy is built on achievements of the sector reform commenced with the water act based on 

the sector principles lined out in the National water policy 1999. It aims to ensure a 

comprehensive framework for promoting optimal, sustainable and equitable development and 

use of water resources for livelihoods of Kenyans  

Since the KwaWanyika and Shanga-Nyache integrated water project involves distribution of 

water to its beneficiaries, this policy will guide the project how to sustainably distribute water to 

equitably to its beneficiaries and the same time assure future development of the said water 

resource. 

 

3.1.2 National Forest Policy, 2015 

The goal of this Policy is to: enhance the contribution of the forest sector in the provision of 

economic, social and environmental goods and services. This policy aims at contributing to 

sustainable land use through soil, water and biodiversity conservation, through the sustainable 

management of forests and trees.  

The beneficiaries in this project will be sensitized on conservation of the catchment area, among 

which through planting of trees where the source of the said water originates. This policy will 

guide on this activity. 

3.1.3 The National Environmental Sanitation and Hygiene Policy, 2007 

The National Environmental Sanitation and Hygiene Policy is devoted to environmental 

sanitation and hygiene in Kenya as a major contribution to the dignity, health, welfare, social 

well-being and prosperity of all Kenyan residents.  

The integration of the water intakes at KwaWanyika and Shanga-Nyache will ensure the 

population of this area is served with clean and safe drinking water. The project will strive 

addressing water quality and availability/allocation by addressing soil and water pollution 

issues; solutions to the solid waste generated during project activities. All these align with the 

said policy. 

3.1.4 National Policy on Gender and Development 

The overall goal of this Policy Framework is to mainstream gender concerns in the national 

development process in order to improve the social, legal/civic, economic and cultural conditions 

of women, men, girls and boys in Kenya. The policy provides direction for setting priorities by 

ensuring that all ministerial strategies and their performance frameworks integrate gender 
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equality objectives and indicators in identifying actions for tackling inequality will develop 

integrated gender equality strategies at the initiative level in priority areas. 

This policy will be referred to during Project implementation especially during hiring of staff to 

be involved in the project, procuring of suppliers and sub consultants and sub-contractors to the 

project. The part of the contractors TORs will include the contractor to observe the applying the 

policy during hiring workers. The KCSAP project will take initiatives in sensitizing and bringing 

into awareness to the project beneficiaries about gender equity and development and its 

advantages towards greater achievement of the project goals. 

3.1.5 National Land Policy, 2009 

The policy focuses on sustainable and equitable use of land. It requires actions to address 

environmental problems such as land degradation, soil erosion and pollution. The policy 

stipulates the principles of conservation and management of land based natural resources; 

protection and management of fragile and critical ecosystems including wetlands and arid lands. 

The overall objective of the policy is to secure rights over land and provide for sustainable 

growth, investment and reduction of poverty in line with the Governmentôs overall development 

objectives. 

The project has taken the step of undertaking an ESIA that will anticipate environmental and 

social impacts on the land within the irrigation scheme. This is expected to cover among others 

impacts, land degradation, soil erosion pollution, rights of ownership and management of the 

land. Through an ESMMP, mitigation measures will be proposed to curb any negative effects on 

the land but enhance the positive ones in order to support growth, investment and reduction of 

poverty of beneficiaryôs land. The ESMMP will be shared with the relevant stakeholders and 

beneficiaries for implementation.  

3.1.6 Kenya Vision 2030 

To achieve the objectives of Kenya Vision 2030, agriculture is expected to be innovative, 

commercially oriented and modern. The Vision also states that the country aims to be a nation 

that has a clean, secure and sustainable environment. It provides for an increase of 4% in forest 

cover and to lessen by half all environment-related diseases. 

The project is expected to strengthen the social pillar by ensuring provision of water for 

irrigation, water for livestock and human demand. Provision of employment to the construction 

workers and the additional staff to work in the water and agricultural sector is expected to 

strengthen the Economic pillar. 

3.1.7 National Environmental Policy, 2013 

The goal of the policy is to ensure a better quality of life for present and future generations 

through sustainable management and use of the environment and natural resources. The 

objectives of the Policy are inter alia to: Providing a framework for an integrated approach to 

planning and sustainable management of Kenyaôs environment and natural resources; 

Strengthening the legal and institutional framework for good governance, effective coordination 

and management of the environment and natural resources; and Ensuring sustainable 

management of the environment and natural resources, such as unique terrestrial and aquatic 

ecosystems, for national economic growth and improved livelihoods.  
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This ESIA study has developed an ESM&MP for the project which should be implemented to 

mitigate the resulting impacts during the construction and operational phases of the project.  

3.1.8 Kenya National Youth Policy 2006 

This Policy aims at ensuring that the youth play their role alongside adults in the development of 

the Country. The National Youth Policy visualizes a society where youth have an equal 

opportunity as other citizens to realize their fullest potential.   

The proposed integrated water project will provide direct employment to the youth by the 

contractor through the agreed TORs during all stages of construction featuring employment of 

the youth as required by the Policy. The PMC will also be sensitized on providing equal 

opportunities to the youth during the project implementation. Implementation of the same will be 

counter checked during M&E visits. 

3.1.9 Policy on Gender and Sexual Based Violence 2017 

The purpose of this policy is to put in place a framework to accelerate implementation of laws, 

policies and programs for prevention and response to SGBV. The overall objective of the policy 

is to progressively eliminate sexual and gender-based violence through the development of a 

preventive, protective, supportive and transformative environment. 

The project proponent has put in place plans through the ESMMP to develop and implement a 

SGBV action plan with an Accountability and Response Framework as part of the Contractor-

ESMP (C-ESMP) and administration of the whole project cycle.  

3.2 Legal framework 

3.2.1 The constitution of Kenya, 2010 

Provides for protection and conservation of the environment and ensuring ecologically 

sustainable development and use of natural resources; Mandates the State to among other; - 

Establish systems of ESIAs, encourage public participation, and right to clean and healthy 

environment 

The Contractor and the Project Proponent are expected to observe the above stated rights. 

Through conducting an ESIA, the project will have fulfilled the constitutional requirement in 

terms of environmental compliance conditions. 

3.2.2 EMCA, 1999 (Amended in 2015) 

Provides for protection and conservation of the environment, environmental impact assessment, 

and environmental auditing and monitoring. The act makes it a mandatory requirement to have 

ESIAôs preceding projects highlighted in the second schedule. The Act has also led to the 

preparations of the regulations described below: 
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a) Environmental (Impact and Audit) regulations, 2003 

b) EMCA (Water Quality) Regulations, 2006/Legal Notice No.120 

c) The Environmental Management and Coordination (air quality) Regulations, 2014 

d) EMCA (Noise and excessive vibration pollution control), 2009 /Legal Notice No.60 

e) EMCA (Waste Management) regulations, 2006/Legal Notice No.121. 

This report therefore fulfils the requirement of the Act and provides guidelines for environmental 

management of construction and operation of the project. The above regulations will be 

addressed in the preparation of the CPR. 

3.2.3 The Sexual Offences Act (No. 3 of 2006) 

This Act of Parliament makes provision about sexual offences and aims at prevention and the 

protection of all persons from harm from unlawful sexual acts. Section 15, 17 and 18 focuses 

mainly on sexual offenses on minors (children). It also covers sexual offences related to position 

of authority. 

The contractor is obligated to put in place mechanisms which are necessary or expedient in 

order to achieve or promote the objects of this Act, including for instance, a sexual harassment 

policy. The proposed project will ensure that this Act is adhered to, by ensuring that there will be 

NO sexual offences committed, especially during the construction period. 

3.2.4 Land Act, 2012 

Mandates the National Land Commission and other public officers to use the guiding principles 

and values i.e. equitable access and security of land rights; sustainable and productive 

management of land resources; and conservation and protection of ecologically sensitive areas  

Consultations will be undertaken with the rightful owners of land on which project activities will 

be undertaken i.e. construction of structures such as water tanks with the aim of seeking 

authority from land owners to allow the project to undertake its activities. This will be done 

without coercing, intimidating or forcing the land owner but a negotiated process to be 

undertaken by involving the land owners, their families, area chief, department of land, project 

staff and all relevant stakeholders. The minutes of which will be the basis for preparation and 

signing of land agreement documents between the land owners and the project management 

committee with the relevant departments i.e. department of land, the area chiefs, project staff etc. 

being witnesses to the same. Any further processing of land donation will be undertaken based 

on terms of agreements stated and signed in these documents. 

3.2.5 The Occupational Safety and Health Act, 2007 

The Act provides for the safety, health and welfare of workers and all persons lawfully present at 

work place. 

During construction phase, the contractor will be required to register the site as a workplace, 

observe safety measures, protect workers i.e. by use of PPEs among other measures stated in the 

OSHA regulations 

3.2.6 Control and Management of Covid-19 Pandemic 

The first case of Corona Virus Disease (COVID-19) was confirmed in Kenya on 12th March 

2020. Since then, the COVID-19 National Emergency Response Committee, Ministry of Health, 

Ministry of Agriculture, Livestock, Fisheries and Cooperatives and various county governments 
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have issued guidelines and public and individual behavior to manage the disease. The World 

Bank and National Project Coordination Unit has issued at least 2 Covid 19 Working Protocol 

within the project.  

The project will ensure these protocols are adhered to. Social distancing, use of PPEs by the 

project construction and implementing personnel, farmers and extension officers, hand 

sanitization and proper sensitization of communities about COVID-19 will be done among other 

measures to contain the pandemic. This will be carried out in collaboration with the public 

Health department and the COVID-19 committee at Sub-county and Ward levels. Covid-19 

pandemic control communication materials such as posters, fliers etc. will also be placed 

strategically within the water project to communicate to beneficiaries on the pandemic 

3.2.7 Water Act, 2016 

The act is guided by the principle right to clean and safe water in adequate quantities and to 

reasonable standards of sanitation. It also provides that a permit is required for use of water from 

a water resource; and a person shall not, without authority conferred under this Act throw, 

convey, cause or permit to be thrown or conveyed, any rubbish, dirt, refuse, effluent, trade waste 

or other offensive matter or thing into or near to any water resource in such manner as to cause, 

or be likely to cause, pollution of the water resource. 

 The relevant project committee in liaise with the contractor and relevant department should 

map the area where pipes are to be laid to identify the key beneficiaries. Necessary water 

permits shall be acquired from the relevant authorities before distribution. Efforts shall be made 

to have all beneficiaries receive clean water and trained on avoiding polluting it. 

3.2.8 County Government Act No. 17 of 2012 

The Act provides for county governmentsô powers, functions and responsibilities to deliver 

services and for connected purposes. It covers matters of planning, placing the responsibility of 

planning within counties and mandating them to coordinate integrated development planning. 

One of the objectives of county planning is to ensure productive use of scarce land, water and 

other resources for economic, social, ecological and other functions across a county. 

PART VIII of the Act provides for a wide variety of matters relating to public administration at 

local level including Citizen Participation principles such as timely access to information, data, 

documents, and other information relevant or related to policy formulation and implementation 

among others 

The proposed project is taking place on land planned and set aside for water resources purposes 

by the county. The Proponent has complied with the principle of citizen participation as the 

identification of this project is through a community Participatory Integrated Community 

Development (PICD) process.  

3.2.9 Childrenôs Act 2001 

The act safeguards for the rights and welfare of the child (including right to education) requiring 

the Government to take steps to the maximum of its available resources with a view to achieving 

progressively the full realization of the rights of the child. It also makes provision for the 

administration of children's institutions, and prohibits abuse and physical and sexual abuse of 

children. 
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Part of the contractors TOR will feature him/her abiding to the act. The contractor will ensure 

that only persons of legal age are engaged in both direct and indirect employment. Further, the 

CPCU will take initiatives in sensitizing the community about the act. 

3.2.10 HIV and AIDS  Prevention and Control Act 2011 

The objective and purpose of this Act is to promote public awareness about HIV and AIDS as 

well as protect the human rights and civil liberties of any person suspected or known to be 

infected with the virus. Section 31 prohibits any form of discrimination against qualified 

employees, on the basis of actual, perceived or suspected HIV status unless the employer can 

prove to a tribunal that the job requires a particular state of health or medical or clinical 

condition. 

The contractor will sensitize workers/community on HIV/AIDs as well as other measures such as 

provision of contraceptives against spread of disease such as condoms on site during 

construction. The County Public Health department will be involved in the project 

implementation stage in bring awareness to the community about HIV and AIDs prevention. 

3.3. Institutional framework 

3.3.1 National Environmental Management Authority (NEMA) 

NEMA is the administrative body that is responsible for the coordination of the various 

environmental management activities in Kenya. NEMA is also the principal government 

authority for implementing all environmental policies. NEMA is also responsible for granting 

ESIA approvals and for monitoring and assessing activities in order to ensure that the 

environment is not degraded by such project activities 

3.3.2 Water Resource Authority (WRA)  

The authority is responsible for sustainable management of the Nations Water Resources;  

 a) Implementation of policies and strategies relating to management of Water resources  

 b) Develop principles, guidelines and procedures for the allocation of water,  

 c) Development of Catchments level management strategies including appointment of 

catchments area advisory committees,  

 d) Regulate and protect water resources quality from adverse impacts,  

 e) Classify, monitor and allocate water resources.  

 

3.3.3 Water Service Boards (WSBs)  

The WSBs are responsible for the efficient and economical provision of water and sewerage 

services in their areas of jurisdiction. Coast Water Services Board (CWSB) is among the seven 

catchment Boards established under the Act mandated to;  

 a) Develop the facilities, prepare business plans and performance targets  

 b) Planning for efficient and economical provision of Water and sewerage services within 

their areas of jurisdiction;  

 c) Appointing and contracting Water Service Provider  

 d) Asset holding of Central Government facilities  
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3.3.4 Water Service Providers (WSP)  

Water Service Providers are the utilities or water companies. They are state owned but have been 

commercialized to improve performance and run like business within a context of efficiency, 

operational and financial autonomy, accountability and strategic, but minor investment. 

3.4 World Bank Environmental and Social Safe Guards 

Like in any project financed by, or with financial participation of, the World Bank, the 

environmental and social safeguards as defined in the Bank's Operational Procedures (OPs) will 

be respected for the purposes of this project implementation. By virtue of source of funding, the 

proposed development is subject to World Bank requirements for impact assessment. As such, 

this Project Report study has been formulated to address and cater for both Kenyan and World 

Bank requirements for impact assessment. World Bank projects and activities are governed by 

Operational Policies, which are clearly spelt out in the Bank's Operational Manual ("Bank 

Procedures" and "Good Practices"). The World Bankôs safeguard policies are designed to ensure 

that projects proposed for Bank financing are environmentally and socially sustainable, and thus 

improve decision-making. This project has triggered the WB OP 4.01 Environmental 

Assessment, hence the preparation of this CPR 

Operational Policy (OP) 4.01: Environmental Assessment, 2001 

This policy helps ensure the environmental and social soundness and sustainability of 

Investment projects so as to ensure they donôt affect the environment negatively. It also 

supports integration of environmental and social aspects of projects in the decision-making 

process. The policy requires public consultation and disclosure for Category "A" and B 

projects. In our case the case project is a category B project as the project impacts are 

anticipated to be specific to the project site and reversible with implementation of the 

proposed mitigation measures. According to the policy, objectives of disclosure & 

consultation include: 

a) To enable affected groups and interested parties (emphasis on NGOs) to understand 

likely implications of project; 

b) To enable affected groups and interested parties have input into project design. 

Public consultations in this case were done through group meetings organized with the 

relevant departments and results analyzed by the consultant. This ESIA project is anchored 

on this policy. 
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CHAPTER FOUR: PROJECT SITE BASELINE INFORMATION  

4.1 Project Location 

Administratively the project is located in Taita Taveta County, Taita Sub-county, Wumingu/ 

Kishushe ward, Wumingu location, Nyache sub location. The project is situated at latitude 

between 20 46ô and 40 10ô N and a longitude between 37036ôE and 390 14ô E. It is located 

approximately 15km North of Wundanyi town. It is located in the upper zone of the Nyache sub-

location which offers diverse economic activities such as dairy farming horticulture, eco-tourism 

and bee keeping.  

 

Figure 2: Wumingu/Kishushe Ward 

4.2 Climatic Conditions  

4.2.1 Temperatures 

The average temperature in the where the project is located is 23oC with temperatures varying 

between 18oC and 25 oC.  

4.2.2 Rainfall 

The average annual rainfall is 500mm during a good season though most seasons are generally 

drier with average rainfalls of 150mm-400mm. The area has bi-modal rainfall; - between March-

April as short rains and between month of November December as long rains. It is during the 

long rains that the area experiences more surface runoff. However, rainfall patterns are currently 

unpredictable due to global climatic changes. Main rainfall season depended upon by the 

community is the short rains seasons which normally onsets in the months of October and ends 

in the months of December. It is during these rains that the area experiences more surface run-

off. 
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Figure 3: Average Temperatures and Precipitation 

4.3 Ecological conditions 

The areas surrounding the project area are in the highlands, characterized by tall trees and 

expansive grass cover. The hills in this area form the highlands cover approximately 1000km2 

and rise to a maximum of 2208 M above sea level. The forests in this area are commonly 

referred to as the ócloud Mountain Forestô 

 

4.4 Flora and Fauna 

The proposed site vegetation is dominantly grass which is easily established. There are no 

endangered plant species in the area. There are also no major wild animals noted at the site 

except for the few snakes and frogs. 

 

Figure 4: Existing Flora Within the Area 
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4.5 Geological setup 

4.5.1 Topography 

The site lies in area covered with many hills which rise to a maximum peak of 1919m above sea 

level. The hills are block-faulted basement (crystalline) rocks in the Mozambique belt composed 

of Precambrian paragneisses from metamorphosed pelitic arenaceous and calcareous sediments 

from about 290 to 180 million years ago.  

4.5.2 Soils 

On Taita Hills, the dominant soils are cambisols. They originate from weathered gneiss and are 

often gravely to sandyïloamy and shallow. They are well drained and moderately fertile. Many 

cambisols are in a transitional stage of development from a young soil to a mature one. On steep 

slopes and transitional zones, the dominant soil types are Regosols, which are shallow soils, have 

high permeability and low water holding capacity. The drier foothills bordering the hills are 

characterized by Luvisols, Acrisols and Arenosols soils. They are moderate to low in fertility. In 

valley bottoms, alluvial soils (fluvisols) are apparently noticed. These are young soils with 

fertility being moderate to high.  

 

Figure 5: Soil Types and Land Use Cover of the Proposed Area 

4.6 Drainage and Water Availability  

About 4km away from the County Government of Taita Taveta constructed intake for the 

domestic water to the Nyache dispensary is the Kinyesha Mvua forest. This is the upper 

catchment to the drainage system to the project site. Water flows downstream to the project site 

through the Shanga stream that the two water systems- KwaWanyika domestic piped water 

system targeting 120h/h and Ilongonyi small scale irrigation scheme serving 18 households draw 

water from. KwaWanyika domestic water scheme has its intake on the higher part of the river 

than Ilongonyi irrigation scheme and its intake is masonry constructed. Ilongonyi has its intake 

constructed rudimentarily with stones arranged around to tap water and was previously an open 

dyke done in the 1970s before it was converted into a piped system later in the mid-1990s. 

Shanga is a permanent stream throughout the year and into Saenyi stream some 5km 

downstream. This stream joins the bigger Kishenyi river near Nyache village center. There are 

no boreholes in the area. The only taped water is the KwaWanyika domestic water scheme 
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whose main goal is to make available water to the Nyache Dispensary and along it serve some 

few households. 

4.7 Socio- Economic Profile 

4.7.1 Main Economic Activities 

The main economic activity in the project site area is mixed farming especially dairy farming 

and horticultural production which explains the establishment of a milk cooling plant in the area 

by Brookside Dairy. A significant part of the horticultural produce is sold to the local market and 

some sold in Wundanyi local market. A few community members are engaged in small business 

of selling fast moving consumer goods in small kiosks that also sell some farm produce. 

4.7.2 Demography 

According to the Kenya National Bureau of Statistics 2019 Kenya Population and Housing 

Census, Nyache Ward has a population density of about 152 persons per square kilometer. The 

average number of children per woman is 3.2 which are slightly lower than the national average 

of 3.9 children per woman due use of contraceptives. There is one Government primary school 

called Nyache primary. The nearest secondary school is Funju Secondary school which is 

Government owned. 

4.7.3 Cultural set-up 

What is known as the Taita tribe actually consists of three separates but closely-related tribes: 

Wadawida (or Taita), Wasaghala (Sagalla) and Wataveta (Taveta). The local people of the site 

belong to the Wadawida speaking Taita languge with a slight variation the language belonging to 

a dialect called Ki -Werugha. 

The village set up is currently modernized with related family households living in close 

proximity as per the land ownership. Administratively they currently are organized in the modern 

hierarchy of houses-households-villages (having village elders)- sub-locations- locations and 

finally wards. There are very rare old traditional festivals being held in the area i.e. child birth, 

wedding and burial ceremonies that have been heavily Western lifestyle influenced. In some 

cases, the most famous Taita traditional dance called óMwasindikaô is accompanied in such 

ceremonies. Dressing is also biased to the Western type. Houses are mainly built with mud 

stones plastered with cement and mortar.  

Taita Taveta, by July 2021 became the second county to launch the Gender-Based Violence 

(SGBV) policy after Meru County. The policy, which is a trickle-down commitment by the 

national government to cushion women, men, and girls from the effects of gender bias and 

violence, comes in force at perfect timing as Kenya joins the rest of the world to fight gender-

related vices. The policy was unanimously passed by the Taita Taveta County Assembly and was 

closely followed by the formation of a multi-sectoral task force that drew membership from the 

national and county governments, civil society, law enforcement agencies, and the education 

sector. According to the National Crime Research Center, Gender Based Violence (including 

domestic violence) is at 4.8% compared to the the national at 9.2%. With the county officially 

launching the SGBV policy, the water project will have a chance collaborate with the relevant 

stakeholders in implementing and hence address the vice whenever it occurs in the project area. 

4.7.4 Farming:  

Local people grow horticultural crops like kales, cabbage, spinach, tomatoes, avocadoes, passion 

and macadamia. Almost all households keep cows in zero grazing units. Some also goats, sheep, 
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and donkey. The few who keep donkeys are used for transport of produce and collection of 

water. 

4.7.5 Poverty Levels 

Poverty reduction in the remains a challenge as the area has an absolute poverty level of 57.2%. 

The area is not self-sufficient in food. Food poverty is close to 50%. The worst affected by 

overall poverty in the area including the aged, the disabled, Persons Living with HIV(PLHIV), 

small farm holders (with less than 0.05 Ha), children, and female headed households. HIV has 

contributed to single household families affected by poverty.  

 

4.8 Infrastructure  

4.8.1 Communications 

The area is well covered by communication facilities such as Telkom, Safaricom, Airtel, YU 

among others. All these will facilitate communication during the project cycle 

4.8.2 Roads 

The area is connected to the main town center in Wundanyi by a murrum road through Werugha, 

Mghambonyi, Nyache center and into the project area.There is also a marram road that leads out 

from Nyache center through the semi-arid area of Paranga and connecting to the Mombasa- 

Nairobi highway at Ndii to the North. Otherwise, the area is traversed by all-weather roads that 

become impassible during wet season due to the very hilly terrain of the area. The county 

government has made an effort of constructing cement and mortar slabs in hilly and slippery 

sections of these roads. 

 

Figure 6: All-Weather Roads Traversing the Site 
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CHAPTER FIVE: PUBLIC PARTICIPATION AND STAKEHOLDER 

CONSULTATION S 

5.1 Need for Consultation 

The proposed integration of Kwa Wanyika and Shanga-Nyache projects will mainly serve the 

local communities and the public by providing water for human consumption, livestock needs 

and irrigation. Therefore, it was both a legal requirement and best practice that the beneficiaries 

are involved in project planning, implementation and operation stages. In view of these, the 

ESIA team adopted a participatory approach during the study in cognizance of stakeholdersô 

participation in Kenya being entrenched in the constitution, several legal instruments and 

international best practice instruments to where Kenya is a party. 

5.2 Stakeholder Mapping 

The ESIA team undertook a stakeholder mapping exercise and analysis. All identified 

stakeholders were consulted with the motive of collecting their views as regards the project and 

associated beneficial and adverse effects. The views and comments have been incorporated in 

this report. Effort was made to contact all with information on the following issues:  

a) Assessment of the baseline environmental and social conditions  

b) Consideration of feasible and environmentally and socially preferable alternatives  

c) Protection of human rights and community health, safety and security (including risks, 

impacts and management of projectôs use of security personnel)  

d) Protection and conservation of flora and fauna  

e) Labor issues (including labor standards), and occupational health and safety  

f) Impacts on affected communities, and disadvantaged or vulnerable groups  
Table 2: Stakeholder Mapping Checklist 

No. Stakeholder (Primary/Secondary) Category 

1 KCSAP members Proponent/Project implementers 

2 People directly and indirectly impacted by the project Project Affected Persons (PAP) 

3 Officials from County Government of Taita Taveta County Government/Devolved unit 

4 Chief/Sub chief  Local administration/Central unit 

 

5.3 Community Meetings 

The environmental and social community meetings exercise was conducted in the days and 

venues as shown below. 

Table 3: Stakeholder Participation and Attendance 

S/ 

No. 

Activity Date  Venue Attendance 

Total Male Female 

1.  Initial site visit and PMC consultation 07/04/2021 Project site  11 6 5 

2.  Public participation in the lower project 

section covering Wujaki and Mwanasi 

villages 

13/04/2021 Nyache Adult 

Education 

Center 

21 14 7 

3.  Public participation in the middle 

project section covering Ilongonyi and 

Riwa villages 

14/04/2021 Nyache 

Social Hall 

16 11 5 
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4.  Public participation in the upper project 

section covering Mwanjeni and 

Sewenga villages 

17/04/2021 Gideon 

Mwakiridia 

Compound 

23 17 6 

 

This exercise was conducted by the expert in collaboration with KSCAP and County team. The 

public meeting was organized by the area chief. These meetings were conducted in accordance 

with the COVID-19 guidelines where social distancing was observed and all those present had 

put on face masks. The lead expert explained to those present in the meeting what ESIA was and 

the reason for the meeting. The community members were given opportunity to express their 

views which was documented. Community members were aware of the proposed project because 

several meetings had been held earlier on regarding the same project and the community agreed 

on the proposed site. They cited possible benefits, negative impacts and mitigation measures. 

5.4 Social-Economic and Cultural Issues Raised 

The sources of livelihoods identified during the project consultation include; agriculture, 

livestock keeping, fishing and agro-forestry. From the project consultation held the project will 

affect the project beneficiaries categorized as, the youth group, male, females and the Vulnerable 

groups. 

The youth: The youth are set to gain through increased job opportunities such as employed 

meter readers and self-employment through establishment of tree nurseries. 

Women: From the discussions held women will also gain from the project implementation 

through reduced distances covered in search of water, enhanced food security hence better health  

Men: Implementing the project will see more men engaging in more income generating 

activities to support their families hence less family break ups, improved food security and 

increased agricultural activities. 

Vulnerable groups: Improved health of the vulnerable groups namely the elderly, HIV/AIDS, 

orphans, poor and widow/ widows, due to ease access to water which translates to better hygiene, 

reduced stress associated with overdependence on members of the society. 

From the consultations held the roles and duties of members of the society were bond to change 

based on how they perceived the project benefits brought by implementing the project. Most 

women had insisted on giving a try to male dominated jobs and roles in order to improve on their 

livelihoods. 

5.5 Summary of Views During Public Participation  

Positive impacts  

¶ Provision of water for domestic, livestock, and agricultural use 

¶ Provision of water for commercial brick-making projects 

¶ Creation of job opportunities  

¶ Enhanced livestock health due to less risk of exposure to pests 

¶ Improved food security 

¶ Improved human health  

¶ Increased population growth due to improved health 

¶ Self-employment 

¶ Increased job opportunities and access to water by the vulnerable groups especially the 

PWDs making them less dependent on the society. 
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Negative impacts  

¶ Potential water contamination by point and non-point sources by agro-chemicals  

¶ Vegetation clearance during site preparation  

¶ Noise, vibrations and dust pollution during construction phase 

¶ Potential spread of communicable diseases, especially Covid-19 due to presence of high 

number of workers on project site 

¶ Soil erosion associated with excavation of trenches 

¶ Potential damage of existing water pipes that supply water  

¶ Potential for water-borne diseases such as malaria, bilharzia 

¶ Resource use conflicts  

¶ Siltation of the weirs  

Summary of recommended mitigation measures 

¶ Fencing the water source to restrict access and prevent potential safety hazards such as 

drowning  

¶ Public sensitization on the potential health and safety risks 

¶ Compliance with Government guidelines and regulations on management of Covid-19 

¶ Planting vetiver grass to reduce soil erosion and control mosquito breeding 

¶ Project management committee to manage the project without bias  

¶ Water quality monitoring to ascertain its quality for various uses 

¶ Enhance public safety by carrying regular inspections of the source and other facilities 

¶ Contractor to adhere to the approved project plans and Bills of Quantities to guarantee 

integrity of the structures  

¶ Regular project monitoring by relevant government agencies to ensure compliance with 

health and safety issues 

5.6 Project Awareness and Acceptance. 

From the consultations held it was clear that members of the community were aware of the 

intend purpose of project. The KCSAP representatives also shared associated reasons for project 

funding and the difference between large and small scale KCSAP projects and the amount 

funded for each. The members were educated on the benefits associated with introducing ESIAôs 

preceding projects and regulatory frameworks guiding the ESIA. The project has been accepted 

overwhelmingly and the community members are ready to support it. None of the community 

members objected the implementation of the proposed project.  
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Figure 7: Public Participation Exercise 
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CHAPTER SIX: ANTICIPATED  PROJECT IMPACTS AND MITIGATION 

MEASURES 

6.0 Introduction 

Successful implementation of the project will have several environmental and socio-economic 

benefits to the people and will contribute to the improvement of the water infrastructure in the 

area and related irrigation activities. Overall, expected negative impacts are related to the earth 

works and laying of the pipes from the intake, to the tanks and finally to the infield pipes. The 

intake will not be motorized; the flow would be a gravity flow through a pipeline as captured on 

the designs. It is through these pipes that water will be delivered to the beneficiaries. The impacts 

are localized and not considered significant and long-lasting and can be mitigated through 

appropriate mitigation measures. The severity and duration of these impacts can be minimized by 

ensuring that the excavation and construction works are limited to short working sections, and 

that works are carried out rapidly and efficiently. The ESIA, based on the screening of the 

environment and socioeconomic baselines in combination with a review of proposed civil works, 

has identified potentially significant environmental and social impacts, but the mitigation 

measures incorporated into the design and the ESMP will either prevent impacts from occurring 

or reduce or compensate these impacts such that they are no longer significant. 

6.1 Positive Environmental and Social Impacts  

6.1.1 Positive Environmental Impacts 

a) Protecting upper catchment 

The proposed project will ensure protection of water catchment areas as some people will be 

employed to monitor the water flows and check on leakages. This will ensure safe drinking water 

and pollution control 

b) Ecosystem support 

The relationship between the environment and water is best demonstrated by the way they 

interact. Ecosystems need water to maintain their functioning: plants evaporate and transpire 

water; animals drink water; fish and amphibians need water to live in (Cap-Net, 2003). The 

composition of an ecosystem is to a large extent determined by the presence and accessibility to 

water which the project is aligned to. 

6.1.2 Positive Social Impacts 

a) Employment opportunities 

The proposed Project will ensure employment opportunities to the locals. The contractors ToR of 

engagement will also indicate him/her giving first priority to locals when recruiting labor at all 

stages of the project development. Further, there will be employment opportunities for 

professionals involved in planning and design, operation and decommissioning phases such as 

engineers, surveyors, valuers, environmentalists and sociologists among others. Those employed 

will improve their living standards from the fees paid for their services. 

b) Increased awareness creation 

During the planning and design phase of the proposed Project, the community will be informed 

of the Project and their views sought on the Project. In this way, awareness will be created for 

both the community and the Proponent. The Proponent will also be in a position to put into 

practice the useful advice from the community when planning and designing the Project. Further, 

there will be enhanced interaction between key parties including government and private 

institutions in the Project area. 
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c) Reduced health risks 

Improvements in domestic hygiene and a reduction in health risks that were associated with poor 

water quality or inadequate access to services, as a result of improvements in drinking water 

quality and its availability. 

 

d) Improved food security 

The proposed project will ensure increased crop yields and reduce the risk of crop failure by 

bridging the gap between prolonged dry periods thereby contributing to food security and 

climate change adaptation. 

6.2 Negative Environmental and Social Impacts 

6.2.1 Negative Environmental Impacts and Mitigation M easures During Construction 

a) Site related spills 

During transportation of pipes, unworthy vehicles may lead to oil spills which may affect the 

flora and fauna, soils and waterways in the area. Also, the improper storage of fuels and other 

hazardous materials can lead to increased spillage which negatively affects the environment 

Mitigation  

 All vehicles and equipment should be kept in good working order, serviced regularly in 

accordance to the manufacturers specifications and stored in an area approved by the 

contactor 

 The contractor should ensure all vehicles used in transporting pipes are road worthy 

 Ensure workers are trained to handle various spills e.g. Oil spills 

 

b) Impact on ecology (Disturbance of flora and fauna) 

Vegetation clearing and excavation on ecological habitat, will lead to potential loss of ecological 

habitats. The main habitats occurring across the landscape will be affected adversely by 

excavation activity during the construction process. These include the grassland, bushes and 

wetlands distributed within the project footprint. Once the project is implemented, habitats for 

grass and bush dependent species will be highly fragmented.  

Mitigation  

 Carry out enrichment planting 

 During excavation, the contractor should clear only specific sites where pipes will be laid 

 Avoid destroying animal habitats that are away from project target areas. 

 

c) Soil erosion 

Movements of heavy trucks along the earth road during transportation and offloading will 

potentially loosen the soils through pressure from the wheels of the trucks as well as site 

clearance and excavation activities that pave the way for laying of pipes. This will expose them 

to easy erosion by wind and runoff during the rainy season.  

Mitigation   

 The contractor should ensure vehicles transporting materials are restricted to designated areas 

to limit loosening of the soils 

 

 



26 | Page 
 

d) Ambient air quality impacts 

The primary sources of fugitive emissions will include construction activities especially 

stripping/clearing of vegetation, grading and excavation; and increased traffic on unpaved roads. 

The amount of dust generated will depend on construction activities, soil type, and moisture 

content, and wind speed, frequency of precipitation, vehicle traffic, vehicle type, and roadway 

characteristics. Fugitive dust will be greater during drier periods in areas of fine textured soils. 

The sources of combustion emissions (e.g., SO2, NOx, CO, and particulates) will be mainly 

operations of diesel-powered construction equipment: trucks 

Mitigation  

 Minimization of dust generation by sprinkling water on dusty roads 

 Provision of appropriate PPEs to workers 

 

e) Interference with the physical setting  

The proposed project could result into the following negative impacts to the physical setting such 

as; Changes in the local topography during excavations and laying of pipes among others; 

Blockage of natural drainage system at valley crossings; and Excavation for creation of access 

routes and related structures. 

Mitigation:  

 The design shall in no way propose to implement developments that will hinder drainage, 

change the topography or introduce physical changes that are not in harmony with the 

physical setting of the project area;  

 The structures to be developed should be aesthetically acceptable to blend in with the 

surrounding. These structures should not form or end up being used by the resident 

population as access or bridges;  

 The proponent shall as much as possible complete the works in such a way that natural 

aesthetics shall be retained at the locations;  

 Restoration shall be undertaken to ensure that the original setting is as much as possible 

retained.  

 

f) Energy Consumption 

Fossil fuels (mainly diesel) will be used to run construction machinery and trucks. Fossil energy 

is non-renewable and its excessive use may have serious environmental implications on its 

availability, price and sustainability.  

Mitigation Measures  

 The contractor should ensure all engine related materials are turned off when not in use 

 Minimize unnecessary road trips by ensuring all related materials are on site 

 

g) Solid waste generation  

Solid wastes generated during construction include papers used for packing, plastics, cuttings 

and trimmings off materials among others. Dumping around the site will interfere with the 

aesthetic status and has a direct effect on the surrounding community. Disposal of the same solid 

wastes off-site could also be a social inconvenience if done in the wrong places. The off-site 

effects could be aesthetic, pest breeding, pollution of the physical environment including water 

resources, invasion of scavengers and informal recycling by communities. 
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Mitigation Measures 

 Construction waste should be recycled or reused as much as possible to ensure that materials 

that would otherwise be disposed of as waste are diverted for productive uses;  

 The Proponent shall put in place measures to ensure that construction materials requirements 

are carefully budgeted and to ensure that the amount of construction materials left on site 

after construction is kept minimal;  

 Minimization of solid waste during construction of the proposed project through use of 

durable, long-lasting materials that will not need to be replaced often, thereby reducing the 

amount of waste generated over time during repair 

 

6.2.2 Negative Social Impacts Mitigation During Construction Phase 

a) Health and Safety concerns/injuries 

Project activities, equipment, and infrastructure can increase community exposure to risks and 

impacts. In addition, communities that are already subjected to impacts from climate change may 

also experience an acceleration and/or intensification of impacts due to project activities. During 

excavation to lay pipes, workers and members of the neighboring community may be exposed to 

dust and related injuries. 

Mitigation  

 Provision of relevant and effective PPEs to workers likely to be exposed to occupational 

hazards 

 Strict control over entry and exit to the site; 

 Provision of first aid facilities; and periodical health checks for personnel. 

 Proper safety and precautionary procedures need to be followed including training and 

awareness creation for both the contractor and workers on site; 

 

b) Increase in HIV/AIDS prevalence and other STIs  

The project is going to bring in a number of new people in the project area it is focused that rates 

of new infections may increase. This is due to the fact that the contractors, traders and workers 

will have money to attract women from the project area in a bid to solicit for sex, thereby 

creating avenues for spread of HIV/AIDS and other STIs.  

Mitigation  

 Education and sensitization of workers and the local communities on STIs including 

provision of condoms to the project team and the public;  

 The contractor has to institute HIV/AIDS awareness and prevention campaign amongst 

workers for the duration of the contract e.g. erect and maintain HIV/AIDS information 

posters at prominent locations as specified by the Resident Engineer;  

 The contractor has to ensure that staff are made aware of the risks of contracting or spreading 

sexually transmitted diseases;  

 The contractor should ensure that the project workers are sensitized on the local culture  

 

c) Gender Based Violence (GBV) and Sexual harassment  

There is a potential of gender inequality occurring during project cycle through unequal 

distribution of work, discrimination against women, and unequal pay for women, lack of 
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provision of separate facilities for women, among others. Sexual harassment against women 

might also happen because of mixing of women and men at the work site 

Mitigation  

 Contractor to prepare and enforce a óNo Sexual Harassment Policyô in accordance with 

national law where applicable. 

  Contractor and implementing agency to prepare and implement a Gender Action plan to 

include at minimum, in conformance with local laws and customs, equal opportunity 

employment, gender sensitization 

 Have project workers sign and understand Codes of Conduct that prohibit GBV.  

 Have separate, safe and easily accessible facilities for women and men working on the site 

 

d) Child Labor  

Children may be employed and underpaid, and may not be attending school as they work on the 

project in places or circumstances that is economically exploitative, or is likely to be hazardous 

or to interfere with the childôs education, or to be harmful to the childôs health or physical, 

mental, spiritual, moral, or social development.  

Mitigation  

 The proponent should identify the presence of all persons under the age of 18.  

 Children under the age of 18 should not be employed.  

 The client and the contractor shall adopt a óChild Protection Code of Conductô which sets 
stringent standards for personal behavior so as to avoid child exploitation and abuse 

 

e) Health Impact- spread of COVID19 among construction workers at work sites 

The World Health Organization declared COVID-19 a global pandemic after assessing both its 

alarming levels of spread and severity, and the alarming levels of inaction. Consequentially, 

WHO issued various guidance and measures to prevent the spread of the virus. The measures 

have been adopted worldwide. Similarly, the Kenyan government has since then issued several 

guidance and directives after the first case was registered on March 13th 2020. These included 

complete cessation of movement to and from areas considered hot spots and night curfew, social 

distancing guidelines, closure on nonï critical and essential enterprises, closure of places of 

worship and public gatherings, mandatory use of masks in public places, among others.  

During project execution (civil works), large numbers of workers will be required to assemble 

together in meetings, toolbox talks and even at work sites; varied number of workforce including 

suppliers of material and services are also expected to come in from various places in the country 

which may be COVID-19 hot spots; and interaction of workers with the project host community 

will happen as workers find accommodation close to work sites, and/or return to their homes 

after works. The potential for the spread of any infectious disease like COVID-19 by projects is 

high.  There is also the risk that the project may experience large numbers of its workforce 

becoming ill and will need to consider how they will receive treatment, and whether this will 

impact on local healthcare services including the project host community. The presence of 

international workers, especially if they come from countries with high infection rates, may also 

cause social tension between the foreign workers and the local populations. 

Recently, the WHO has warned that the virus is here to stay for a long time and might persist and 

become our new way. The Government of Kenya has also lifted some of the initial movement 
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controls and allowed the resumption of business, with certain industry specific guidelines being 

enforced. The duty of care has now been transferred to individual citizens and enterprises. 

Recognizing the potent risk this may present, it is difficult to clearly outline exhaustive 

mitigation measures under the mitigation impacts. As such, there is need for the client and the 

contractor to develop and adopt COVID-19 Standard Operating Procedure (SOPs) in line with 

the World Bank guidance, Ministry of Health Directives and site-specific project conditions. 

These SOPs need to be communicated to all workers and enforced to the latter without fail. In 

addition to the requirement of the SOPs, the following mitigation measure shall also be adopted: 

Mitigation Measures against spread of COVID-19 amongst workers:  

 The Contractors will develop SOPs for managing the spread of Covid-19 during project 

execution and submit them for the approval of the Supervision Engineer and the Client 

before mobilizing to site. The SOPs shall be in line with the World Bank guidance on 

COVID-19, Ministry of Health Directives and site-specific project conditions;  

 Mandatory provision and use of appropriate Personal Protective Equipment (PPE) shall be 

required for all project personnel including workers and visitors;  

 Avoid concentration of more than 15 workers at one location. Where there are two or more 

people gathered, maintain social distancing of at least 2 meters; 

 All workers and visitors accessing worksites every day or attending meetings shall be 

subjected to rapid Covid-19 screening which may include temperature check and other vital 

signs;  

 The project shall put in place means to support rapid testing of suspected workers for covid-

19; 

 Install handwashing facilities with adequate running water and soap, or sanitizing facilities at 

entrance to work sites including consultation venues and meetings and ensure they are used; 

 Ensure routine sanitization of shared social facilities and other communal places routinely 

including wiping of workstations, door knobs, hand rails etc; 
 

f) Social risk - Spread of COVID-19 amongst community members during consultations 

Efficient and meaningful engagement, a wide range of individual participants, groups in the local 

community and other stakeholders will be involved. The types of consultations to be used to pass 

information shall be through public Barazaôs, electronic means shall be used where possible and 

one-on-one basis meetings while observing the COVID-19 mitigation measures to ensure safety 

stakeholders involved, the community at large and the client.  The consultations will involve 

verification of PAPs covering the occupants of the affected area and vulnerable persons and 

groups; awareness raising, sensitization of PAPs and gauging attitude to the project; training and 

capacity building for livelihoods restoration, grievance redress, and execution of site - specific 

surveys among others. If carried out conventionally, these activities would lead to close 

interaction between the proponent and the community members leading to a high risk of 

spreading COVID-19 amongst community members during the consultation process.  

To minimize the risk of spread of COVID-19 amongst community members, alternative means 

of consultation will be required as mitigation measures to ensure social distancing and 

appropriate communication measures. The mitigation measures will be supervised by a 

communications/ stakeholder engagement / social safeguards experts in the project proponentôs 

team.  
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Mitigation measures against spread of COVID-19 amongst community members 

 Electronic means of consulting stakeholders and holding meetings shall be encouraged 

whenever feasible. One-on-one engagements for the PAPs while observing social distance 

and adhering to PPE wearing shall be enforced;  

 Avoid concentrating of more than 15 community members at one location. Where two or 

more people are gathered, maintain social distancing of at least 2 meters; 

 The team carrying out engagements within the communities on one-on-one basis will be 

provided with appropriate PPE for the number of people they intend to meet; 

 Use traditional channels of communications (TV, newspaper, radio, dedicated phone-lines, 

public announcements and mail) when stakeholders do not have access to online channels or 

do not use them frequently. Allow participants to provide feedback and suggestions (iv) Hold 

meetings in small groups, mainly in form of FGDs if permitted depending on restrictions in 

place and subject to strict observance of physical distancing and limited duration. (v) In 

situations where online interaction is challenging, disseminate information through digital 

platform (where available) like Facebook and WhatsApp & Chart groups. Ensure online 

registration of participants, distribution of consultation materials and share feedback 

electronically with participants.  

 

g) Sexual Exploitation and Abuse (SEA) 

This impact refers to sexual exploitation and abuse committed by Project staff against 

communities and represents a risk at all stages of the Project, especially when employees and 

community members are not clear about prohibitions against SEA in the Project. 

Mitigation s  

 Develop and implement a SEA action plan with an Accountability and Response Framework 

as part of the C-ESMP. The SEA action plan will follow guidance on the World Bankôs 

Good Practice Note for Addressing Gender-based Violence in Investment Project Financing 

involving Major Civil Works (Sept 2018).  

 The SEA action plan will include how the project will ensure necessary steps are in place for: 
o Prevention of SEA:  including COCs and ongoing sensitization of staff on responsibilities related 

to the COC and consequences of non-compliance; project-level IEC materials;  

o Response to SEA:  including survivor-centered coordinated multi-sectoral referral and assistance 

to complainants according to standard operating procedures; staff reporting mechanisms; written 

procedures related to case oversight, investigation and disciplinary procedures at the project 

level, including confidential data management; 

o Engagement with the community: including development of confidential community-based 

complaints mechanisms discrete from the standard GRM; mainstreaming of Sexual Exploitation 

and Abuse (SEA) awareness-raising in all community engagement activities; community-level 

IEC materials; regular community outreach to women and girls about social risks and their SEA-

related rights; 

o Management and Coordination: including integration of SEA in job descriptions, employments 

contracts, performance appraisal systems, etc.; development of contract policies related to SEA, 

including whistle-blower protection and investigation and disciplinary procedures; training for 

all project management; management of coordination mechanism for case oversight, 

investigations and disciplinary procedures; supervision of dedicated PSEA focal points in the 

project and trained community liaison officer 
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6.2.3 Negative Environmental Impacts During Operation Phase 

a) Contamination of water from human and animal waste  

Whereas it is anticipated that the project will come along with a fence around the intakes to 

prevent entry of animals or humans, water could still be contaminated if the sanitation at along 

the water systems and catchment is not observed. This could lead to an increased risk of spread 

of water borne diseases. 

Mitigatio n 

¶ Community to be sensitized to ensure the water is boiled before drinking 

¶ Ensure that the community is sensitized on proper use of toilets to ensure no open defecation 

especially around the catchment area 

¶ Ensure timely maintenance of the perimeter fence to avoid entry of the animals 

¶ Continuous sensitization on proper use of the existing ablution blocks 

¶ Ensure that the steel gate is under lock and key to prevent unauthorized entry into the intakes 

 

b) Siltation of the water pan 

During field investigation, it was noted that there was noted that there was evidence of 

sediment/sand deposition on the already existing intakes. There was thus need to ensure 

appropriate measures are in place to limit/minimise sand/sediment deposition into the intake 

chamber which will  reduce the capacity of the intake to draw water from Shanga stream. 

Mitigation  

¶ Ensure the construction of a silt trap before water enters into the intakes and is well 

maintained and in good working condition 

¶ Sensitize members to carry out catchment conservation activities such as tree planting at 

catchment level 

¶ Periodically de-silt the intakes to ensure the design storage capacity is maintained 

 

c) Pressure on the water resource/increased demand 

Whereas the project has been designed for the livestock and human population KwaWanyika 

village, it is anticipated that during periods of drought, the integrated water project is likely to 

experience water consumption pressure especially from increased demand from nearby villages. 

Therefore, appropriate water conservation measures and sensitization will need to be 

continuously in place to ensure no water is wasted. 

Mitigation:  

¶ Ensure expeditious repair of pipe leaks and any breakages. 

¶ Put advise notices to sensitize users of the need to close the tap when not in use; 

 

6.2.4 Negative Social Impacts During Operation Phase 

a) Potential risk of other reservoir and water conveyance disease vectors 

Standing water bodies such as water intakes and conveyance attract standing water diseases 

related to mosquitoes, intestinal worms among others. These are considered to be major and 

negative impacts and appropriate mitigation measures have been considered.  
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Mitigation:  

¶ Sensitize member to sleep under treated mosquito nets.  

¶ The members through the management committee to liaise with Nyache dispensary to ensure 

members can be attended to in case of illness.  

¶ Any water leaks through damaged pipes and faulty taps should be fixed promptly by 

qualified staff. 

 

b) Leadership issues in management 

During operation, the management of the group will be exposed to the group increased income 

levels. As such, there will be tendency to mismanage funds meant for group 

advancement/development due to personal interests. This may limit the group growth and risk 

membership loss. 

Mitigation:  

¶ Capacity building to the management committee should be undertaken periodically by 

KCSAP 

¶ The management of funds should be handled by dully elected finance committee with 

appropriate gender representation. 

¶ There should be periodic update to the members on the incomes received and the expenditure 

to enhance transparency and confidence in the committee. 

 

c) Conflicts on water use 

The membership of Project Management in KwaWanyika and Shanga-Nyache Intergrated Water 

Project is drawn from over 6 villages of Mwanasi, Wujaki, Riwa, Ilongonyi, Sangenyi and 

Mwanjeli. There is therefore likelihood in conflicts arising from differing interest from the 

members. This may lead to a possible fall-out that would be detrimental to the advancement of 

the project. 

Mitigation:  

¶ The management committee should be constituted by representatives from all groups/villages 

i.e include also men, women and the youth. 

¶ Training on management should be continuous to enlighten the management on the 

importance of shared goals 

¶ There should be binding by-laws governing the operations of the water project that guide the 

introduction of new members, management of resources and the general management of the 

membersô affairs. 

 
d) Occupational health and safety hazards 

Itôs notable from design that measures have been put in place to minimize occupational risks 

including the installation of the fence and six tanks that are secured. During operation, the 

proposed project will pause significant danger from, trips, falls and slips into the intake and at 

water draw off points that may cause causing drowning or injuries. Therefore, there needs to be 

measures in place to ensure the exposure to the risk is minimized.  
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Mitigation:  

¶ Ensure that the fence is maintained in good working condition to prevent any entry into the 

intake. 

¶ Ensure the steel gate is under lock and key and will be only authorized entry is allowed when 

maintenance is being undertaken. 

¶ Sensitization of community of dangers associated with the project implementation 

 

h) Health Impact- spread of COVID19 among project staff in offices 

During project operation, project staff numbers will be required to assemble together in offices 

for meetings and even at work sites; varied number of project staff including other staff from 

different departments are also expected to come in from various places in the country which may 

be COVID-19 hot spots; The potential for the spread of any infectious disease like COVID-19 by 

staff is high. There is also the risk that the project and the county may experience large numbers 

of its staff becoming ill and will need to consider how they will receive treatment, and whether 

this will impact on local healthcare services including the project host community.  

WHO has warned that the virus is here to stay for a long time and might persist. The 

Government of Kenya has also lifted some of the initial movement controls and allowed the 

resumption of business, with certain industry specific guidelines being enforced. The duty of 

care has now been transferred to individual citizens and enterprises. Recognizing the potent risk 

this may present, it is difficult to clearly outline exhaustive mitigation measures under the 

mitigation impacts. As such, there is need for the project staff to adopt COVID-19 Standard 

Operating Procedure (SOPs) in line with the World Bank guidance, Ministry of Health 

Directives and site-specific project conditions. These SOPs need to be communicated to all 

project staff and enforced to the latter without fail. In addition to the requirement of the SOPs, 

the following mitigation measure shall also be adopted: 

Mitigation Measures against spread of COVID-19 amongst staff:  

 The project staff will develop SOPs for managing the spread of Covid-19 during project 

implementation. The SOPs shall be in line with the World Bank guidance on COVID-19, 

Ministry of Health Directives and site-specific project conditions;  

 Mandatory provision and use of appropriate Personal Protective Equipment (PPE) shall be 

required for all project staff including workers and visitors;  

 Avoid concentration of more than 15 staff at one location. Where there are two or more staff 

gathered, maintain social distancing of at least 2 meters; 

 All staff and visitors in offices shall be subjected to rapid Covid-19 screening which may 

include temperature check and other vital signs;  

 The project shall put in place means to support rapid testing of suspected staff for covid-19; 

 Install handwashing facilities with adequate running water and soap, or sanitizing facilities at 

entrance to offices including consultation venues and meetings and ensure they are used; 

 Ensure routine sanitization of shared social facilities and other communal places routinely 

including wiping of workstations, door knobs, hand rails etc; 
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i) Social risk - Spread of COVID-19 amongst community members during project 

implementation 

During project implementation, a wide range of individuals, groups in the local community and 

other stakeholders will be involved. Beneficiaries will have a day to day interaction with each 

other in accessing the irrigation and domestic water; at some points will be required to assemble 

together on site; varied number of beneficiaries including others also expected to come in from 

various places in the county which may be COVID-19 hot spots; The potential for the spread of 

any infectious disease like COVID-19 by beneficiaries is high.  

Mitigation measures against spread of COVID-19 amongst community members during 

project implementation 

 The project staff will develop SOPs for managing the spread of Covid-19 among 

beneficiaries during project implementation. The SOPs shall be in line with the World Bank 

guidance on COVID-19, Ministry of Health Directives and site-specific project conditions;  

 Mandatory provision and use of appropriate Personal Protective Equipment (PPE) shall be 

required for all beneficiaries including visitors;  

 Avoid concentration of more than 15 farmers at one location. Where there are two or more 

gathered, maintain social distancing of at least 2 meters; 

 All staff and visitors in offices shall be subjected to rapid Covid-19 screening which may 

include temperature check and other vital signs;  

 The project shall put in place means to support rapid testing of suspected staff for covid-19; 

 Install handwashing facilities with adequate running water and soap, or sanitizing facilities at 

strategic places especially meetings and consultation venues and ensure they are used; 

 Ensure routine sanitization of shared social facilities and other communal places routinely 

including wiping of workstations, door knobs, hand rails etc; 

 Continuous sensitization of beneficiaries on Covid-19 pandemic by the project staff. 
 

e) Gender Based Violence (GBV) and sexual harassment  

While such cases are difficult to assess, there is likelihood of rape cases during project 

operations. This impact is triggered during project operation phase when the project management 

unit fails to comply with the Gender Inclusivity requirements in entire project management team 

as required by Gender Policy 2011 and 2/3 gender rule.  

Mitigation  

¶ Integrate provisions related to sexual harassment in the employee COC in project 

management committee 

¶ The Project management committee in collaboration with county department of social 

services will implement provisions that ensure that gender-based violence at the community 

level is not triggered by the Project, including: effective and on-going community 

engagement and consultation, particularly with women and girls; review of specific project 

components that are known to heighten GBV risk at the community level, e.g. compensation 

schemes; employment schemes for women 

¶ The project management committee in collaboration with county department of social 

services shall develop specific plan for mitigating these known risks, e.g. sensitization 

around gender-equitable approaches to compensation and employment; etc 

¶ The project management committee will ensure adequate referral mechanisms are in place if 

a case of GBV at the community level is reported related to project management unit. 
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6.2.5 Negative Environmental Impacts During Decommissioning Phase 

a) Air Quality Degradation due to dust and exhaust emissions 

Potential air quality degradation will occur as a result of vehicular and equipment emissions/ 

exhaust gases. Generation of dusts from trucks and vehicles accessing the project site as well as 

piling of demobilized material is expected to degrade the local air quality. 

Mitigation:  

¶ Workers engaged in decommissioning should be provided with appropriate PPE 

¶ Sprinkle water on uneven/bare areas at project site areas and nearby access roads to minimize 

dust 

 

b) Increased generation of solid wastes 

Decommissioning activities will generate various solid wastes ranging from debris, wrappings, 

concrete, human wastes to food wastes etc. Poor handling and disposal of such waste will lead to 

environmental pollution. 

Mitigation:  

¶ Careful dismantling to ensure materials remain as re-usable as possible 

¶ Selling or donating the re-usable or recyclable materials to avoid waste 

¶ Cleaning and proper site rehabilitation by adhering to a NEMA approved Decommissioning 

plan 

 

6.2.6 Negative Social Impacts During Decommissioning Phase 

a) Loss of a well-organized integrated water project 

The termination of the project at the end of project life will bring to a close an organized 

integrated water project where members could obtain water for their households, crops and 

animals. This will lead to individuals losing their incomes and livelihoods and may result to the 

community reverting to the old age challenge of accessing clean and enough water.  

Mitigation  

¶ The proponent should ensure alternative water sources for the local community should be 

designed/ sourced. 

 

b) Loss of livelihood 

During project operation, there will be income generated from sale of irrigated farm produce like 

vegetables. With decommissioning, beneficiaries to the project will no longer be able to produce 

at that level hence loss of livelihood poses to occur. 

Mitigation  

¶ The impact is low as it is anticipated and can be mitigated by training farmers on other forms 

of business and other strategies for harnessing water resources. 

 

c) Occupational health and safety hazards 

During decommissioning phase, the movement of construction materials may result in accidents 

if good supervision is not provided. These is anticipated to occur at decommissioning stage of 
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project whereby safety risks resulting from any steel cuttings, chain-link fence, uncovered 

manholes and steel structures which are potential causatives of physical injury to passers-by if 

this phase is not well handled.  

Mitigation:  

¶ Provide appropriate personal protective equipment (PPE).  

¶ Ensure all waste is removed and appropriately disposed as per the decommissioning plan. 

¶ Ensure that there are provisions for reporting incidents, accidents and dangerous occurrences 
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CHAPTER SEVEN: ANALYSIS OF THE SUBPROJECT ALTERNATIVES  

7.0 Introduction 

Analysis of feasible environmentally and socially sound alternatives for this project touches on 

several aspects including a no project development option, the water pipeline rehabilitation, 

alternative sites for the pipelines, timing and scheduling and environmental classification 

alternatives. 

7.1 No Project Alternative  

The No Project option in respect to the proposed project implies that the status quo is maintained 

including the current water rationing within the area. The area has for a long time been 

struggling to cope with chronic water shortages and the inadequacies of their existing water 

infrastructure. With an annual average rainfall of 500mm per year that is also unevenly 

distributed with long periods of dry weather; sources of water are unreliable, far apart and of 

poor quality. Seasonal rocky rivers that flow with water only during the rains and originate from 

the highlands are supplemented with shallow wells (usually with unclean water) and stagnant 

water ponding in the dry river beds after rains. The No Project Option is the least preferred as it 

will leave the residents with this current dire situation and deny them adequate drinking water, 

sanitation, and hygiene which are essential ingredients to ensure human health. Moreover, this 

will leave the residents with no water to feed their livestock and supplementary water for 

irrigation.  

7.2 Alternative Water Sources 

Drilling of Boreholes: Boreholes are underground water sources. Once a borehole is drilled, it is 

equipped, the water is pumped to an elevated storage tank from where it will reach the user 

points by gravity. The extent of distribution and the number of user points is being determined 

by the borehole yields among other factors. The use of boreholes as a source of water was 

rejected in view of the fact that boreholes would be expensive as sources of water and may not 

have adequate yields to satisfy the population. Further, boreholes will still comprise the 

following basic components; (i) Equipping (ii) Transmission pipelines (iii) Elevated storage 

tanks (structural platform structures or on raised grounds) on pre-identified land parcels (iv) 

Distribution pipelines or water transmission lines to the user points (v) Water user points (water 

kiosks, standpipes) which would be costly as compared to the preferred option. 

Roof Catchment: Roofs are the most common types of catchment used for harvesting rainfall. 

Rainwater harvesting from impervious roofs made of corrugated iron sheets, corrugated plastic 

and clay tiles is a popular method for providing potable water directly from rainfall. The system 

provides water at home, is affordable, easy to practice regardless of physical or climatic 

conditions and can be designed to suit different conditions (available finances, roof area, family 

size, rainfall or roof area). They however need good management to regulate water abstraction 

rates as the water will be used by many people. Wherever possible, roofs of individual 

households are preferable to communal systems. Roof water harvesting is particularly attractive 

where the main alternatives are surface water sources are unavailable and groundwater is either 

difficult to secure or has been rendered unusable by fluoride, salinity or arsenic. Roof catchment 

was rejected due to the fact that tapping roof water is not capable of meeting the water demands 

of all the Nyache residents. 
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7.3 Alternative Pipe Material 

Materials commonly used to construct water pipes include polyvinyl chloride (uPVC), cast iron, 

copper, steel and in older systems concrete or fired clay. Joining individual water pipe lengths to 

make up extended runs is possible with flange, nipple, compression or soldered joints. In this 

project, the use of concrete, cast iron and copper was considered but rejected. The type of 

pipelines to be used will be polyvinyl chloride (uPVC) and galvanized pipe steel. This 

galvanized coating keeps the water from corroding the pipe. The project will also use High-

density polyethylene (HDPE) or polyethylene high-density (PEHD) is a thermoplastic polymer 

produced from the monomer ethylene with a high strength-to-density ratio, HDPE is used in the 

production of corrosion-resistant piping. The use of asbestos concrete pipes was rejected owing 

to the environmental and social risks and so is the use of concrete pipes or copper pipes due to 

cost implication and conformity with the best practice in the industry which has scaled down on 

their usage. 

7.4 Relocation of the Project/Alternative Site. 

Relocation of the Proposed Project is an alternative that is not available for the Project 

implementation. Relocation of the project to alternative routes will require land acquisition 

which will be significantly costly as it will require them to search and negotiate for land. It also 

does not make any economic sense not to take advantage of the land available clearly earmarked 

for such projects 

7.5 Construction of the Proposed Project at the Proposed Site. 

In considering this alternative, the Proponent would be issued with a License. In issuing the 

license, NEMA would approve the Proponentôs proposed Project, provided all environmental 

measures are complied with during the planning and design, construction and operational and 

maintenance phases. The site is the best alternative due to following reasons:  

 Economy of the area will improve among other benefits due to increased water for 

human, livestock consumption and irrigation of crops.  

 The work of trenching and pipe laying will be done manually and hence no major cause 

of air and noise pollution arises due to use of heavy machineries.  

 Looking into the urgency, socio-economic cause & cost implications the present project 

is feasible. 

 

7.6 Analysis of Alternative Technology and Equipment 

The Proponent will use modern, locally and internationally accepted equipment, technology and 

materials to achieve public health safety, security and environmental quality requirements. The 

Contractors machines will be calibrated and thoroughly examined as per the Occupational Safety 

and Health Act, 2007 at least once every period of six months or after any modifications or 

extensive repair or within a shorter period, by a person approved by the Director of Occupational 

Safety and Health Services and a certificate issued. The raw materials that will be used in the 

construction, including cement and bitumen/asphalt will be locally sourced and will be those that 

meet the Kenya Bureau of Standards requirements. Equipment that saves energy and time will be 

given first priority. 

7.7 The Comparison of Alternatives  

Under the proposed Development Alternative, the project will lead to increased water for 

consumption by both human beings and livestock and also help improve agriculture due to 
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increased supplementary water for irrigation. Under the No Action Alternative, there would be 

no development at all. There would be no benefits from the site, increased public outcry and 

increased over dependence on other water sources such as rain water which is unreliable due to 

increased climate changes. Layout redesign may perhaps give an optimal design and should be 

explored for optimization of the benefits and environmental enhancement. Provided the 

Environmental Impact mitigation measures are implemented as well as adoption of sound 

construction management practices, negative impacts will be avoided/minimized. However, 

commitments related to development alternatives would ensure that potential impacts are 

minimized to levels of insignificance as envisaged in the ESMP. 

7.8 Conclusion on project alternatives 

Proceeding with the proposed project with adequate mitigation measures option is the preferred 

option and it entails carrying out the proposal with mitigation measures to prevent, offset or 

avoid its negative impacts thereby maximizing its gains. This option will therefore lead to 

achieving the projectôs objectives sustainably and contribute to the achievement of other sectoral 

and policy goals and objectives. This option also involves using the best process to minimize 

risks to environmental and social systems in the area and globally. 
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CHAPTER EIGHT: ENVIRONMENTAL AND SOCIAL  MANAGEMENT AND 

MONITORING PLAN (ESMMP) 

8.0 Introduction 

This Environmental and Social Management and Monitoring Plan (ESMMP) has been developed 

to assist in prioritizing the key findings on impacts of the Assessment Report, and to suggest 

necessary mitigation actions. This is necessary to ascertain whether the mitigation measures are 

implemented properly and whether the implemented measures are capable of mitigating the 

adverse impacts as intended. 

8.1 Post-Assessment Environmental Audits  

KCSA will conform to NEMA requirements and will apply international principles (ISO19011) 

to conduct environmental and social audits. These include:  

 Ethical conduct;  

 Fair presentation;  

 Due professional care;  

 Independence; and  

 Evidence-based approach.  

 

8.2 Responsibilities in Implementing the ESMMP 

In order to ensure sound development and effective implementation of the ESM&MP, it is 

necessary to identify and define the responsibilities and authority of the various persons and 

organizations that will be involved in the project. Entities that should be involved in the 

implementation of this ESM&M P include but are not limited to the following: 

8.2.1 Resident Engineer 

The Resident Engineer is expected to discuss and convey the contents of this management plan, 

recommended mitigation/interventions outlined under the impact, instructions from National 

Environment Management Authority (NEMA) as well as the wishes of the affected stakeholders 

to the Contractor and construction workers for integration in the construction process.  

8.2.2 Contractor 

The contractors shall be responsible for the actual implementation of the project ensuring its 

performance meets the required standards and quality of workmanship. The contractors shall be 

required to prepare and submit Contractorôs Environmental and Social Management Plan 

(CESMP) consistent with the project ESM& MP. In addition, the Contractor shall ensure that 

employment opportunities are maximized for qualified local residents (both male and female) 

and those employees receive monetary compensation consistent with the employment laws of 

Kenya. The contractor monthly reporting requirements shall include an environmental and social 

safeguards section for verification. The Contractor shall likewise immediately address 

environmental and social concerns brought to its attention by concerned stakeholders. Corrective 

measures shall be to the satisfaction of the stakeholders concerned 

8.2.3 Project Proponent (KCSAP) 

The proponent will ensure funds for project implementation are made available. The 

representative on the ground will also ensure that all available PPEs are bought and through the 

contractor ensure and enforce their use. The office will advise on the project implementation, on 

compliance in direct liaising with NEMA. Projects concerns will reach the main office directly 
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or through the supervisor. The office, therefore, is expected to be well informed of all project 

related issues at all times, the project supervisor/project manager will be expected to have a 

direct representation during monthly progress/site meetings and other consultative forums.  

8.2.4 Project Supervisor (CESSCO)  

The supervisor will be engaged by KCSAP (as the project client) to ensure effective 

implementation of the environmental management plan. It is expected that supervisor engages 

the services of an environmental expert who should in return will understand the details and give 

environmental recommendations of the proposed action plans, timeframes and expected targets 

of the management plan. The supervisor should be the liaison person between the contractor and 

KCSAP on the implementation of environmental concerns as well as issues of social nature 

associated with the project. The Supervision (through the Resident Engineer) will also ensure 

social expert inputs and support in addressing emerging concerns from the communities and the 

stakeholders.  

8.2.5 NEMA 

The responsibility of NEMA will be to exercise general supervision and co-ordination over all 

matters relating to the environment and to be the principal instrument of government in the 

implementation of all policies relating to the environment. The county office will be directly 

involved in environmental supervision of the project. 

8.2.6 Director of Occupational Safety and Health 

Directorate of Occupational Safety and Health (DOSH) will be responsible for registering the 

project site as a work station and subsequent enforcement of relevant provisions in occupational 

safety and health in line with occupational safety and Health Act, 2007.  

8.2.7 County Government of Taita Taveta 

The County government will be responsible for various environment and public health 

management issues as provided for in the County Governments Act and should be incorporated 

to help enforcement of proposed mitigation and monitoring activities within the project. Specific 

departments will play a major role in project implementation, namely: 

 Department of Water, Sanitation, Environment, Climate Change and Natural Resources 

(Follow ups and environmental guidance) 

 Department of Health (Public Health Section,) 

 Department of Agriculture, Livestock, Irrigation and Fisheries (Ensure project drive fits 

and is implemented as per the stipulated matrix) 

 Department of Public works, Transport and Housing (BQ production and project follow 

ups.) 

 Department of Devolution and Public Administration (Coordination and mobilization of 

stakeholders during meetings and sensitization 

 

8.2.8 Ministry of Water (Water Resource Authority) 

The Ministry is responsible for overall policy direction and is hence better placed to ensure 

coordination of the said agencies for the conservation and management of the available natural 

resources within the said local water tower and ensure that a clean environment is sustained 

throughout the project life. WRA will be involved in the project through its issuance of project 

water rights and regulations of water abstraction, study for water resources development and 

coordination of water use within the catchment area. 
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Table 4: Environment and Social Management and Monitoring Plan (ESM&MP) 

 Environmental 

impact 

Proposed Mitigation measures Responsibility for 

mitigation  

Timeline Performance 

Monitoring Indicator  

Verifiable Indicator  Estimated Cost 

Construction Phase 

1.  Site related 

spills 
¶ Vehicles and equipment maintained & 

serviced regularly and stored in 

designated areas 

¶ Only road worthy vehicles to be used 

¶ Workers are trained to handle various 

spills e.g. Oil spills 

¶ Provision of materials for cleaning spills 

¶ Contractor 

¶ Resident 

engineer 

Daily ¶ No. of vehicles 

serviced 

¶ No. of workers 

trained 

¶ Amount of oil 

spillage cleaning 

materials purchased 

¶ Vehicle service reports 

¶ Workers training report 

¶ Cleaning purchase receipts 

300,000 

2.  Soil Erosion ¶ Restrict vehicles to designated routes 

¶ Management of excavation activities 

¶ Slope any overhanging excavations and 

erect soil erosion structures 

¶ Use manual labour/ hand tools where 

appropriate to manage damage to soils. 

¶ Revegetate all open and disturbed areas 

with fast growing grass & trees 

¶ Contractor 

¶ Workers 

Daily ¶ Area vegetation have 

been cleared 

¶ Amount of carried 

soil at site 

¶ No. of Drainage 

system installed 

¶ Site work schedule 

¶ No. of 

seedlings/grass splits 

planted 

¶ Inspection reports on 

vegetation cleared and soil 

eroded 

¶ Record of soil deposited at 

site 

¶ Design of drainage system 

¶ Records of work schedule 

¶ Records of tree and grass 

planting 

400,000 

3.  Air pollution  

(Dust and 

exhaustion 

emission) 

¶ Water-sprays on dusty sections of earth 

¶ Training of workers on dust 

minimization  

¶ Minimize working on dusty sections 

¶ Designate vehicle routes 

¶ Control unnecessary vehicle trips.    

¶ Exposed stockpiles of e.g. sand, to be 

covered or water sprayed.  

¶ Regular vehicle/equips maintenance  

¶ Contractor 

¶ NEMA 

¶ Public Health 

Contractor 

Daily ¶ Levels of dust 

accumulation 

¶ Area water sprayed 

¶ No of trucks carrying 

aggregates/ sand 

covered  

¶ No. of vehicle routes 

created 

¶ No. of workers 

trained 

¶ Air pollution records 

¶ Record of size of area 

water sprayed 

¶ Inventory of dust catcherôs 

covers 

¶ Material shipment records 

¶ Training records 

200,000 

4.  Solid waste 

generation 

¶ Re-use/re-cycle waste i.e. cartons and 

plastics 

¶ Use durable, long- lasting materials.  

¶ Provide waste handling facilities i.e. 

dustbins 

¶ Designated solid waste deposition 

receptacles i.e. holes  

¶ Contractor 

¶ PMC 

¶ CESSCO  

¶ Directorate of 

Occupation 

Health & safety r 

Weekly ¶ Amount of waste 

generated  

¶ Amount of recycled 

solid waste 

¶ No. of waste 

handling facilities 

used 

¶ No. of waste 

receptacles created 

¶ Reports on waste disposal 

¶ Records on waste 

recycling 

¶ Used waste handling 

facilities on site 

¶ Waste Management plan  

¶   

200,000 
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¶ Waste management 

plan 

5.  Impact on 

ecology 

(Disturbance of 

existing flora 

and fauna) 

¶ Re-planting the indigenous  

¶ Minimal vegetation clearance and soil 

disturbance 

¶ Designate vehicle routes 

¶ Contactor 

¶ CESSCO 

Monthly ¶ No. of grass splits/ 

tree seedlings 

planted 

¶ Area of land cleared 

with vegetation or 

disturbed 

¶ No. of vehicle routs 

¶ Revegetation reports 

¶ Reports of vegetation 

clearance or land 

disturbance 

¶ Presence of vehicle routes 

300,000 

6.  Noise Pollution ¶ Consider labor intensive against to 

machinery.  

¶ Sensitize machine operators/ drivers of 

noise reduction  

¶ Construction activities to be restricted to 

daytime i.e. 8am to 5pm  

¶ Use of PPEs against noise i.e. ear muffs. 

¶ Using modern, well-maintained and 

regularly serviced vehicles. 

¶ Adhere to the Environmental 

Management and Coordination (Noise 

and Excessive Pollution Control 

Regulations 2009) regulations 

¶ Contractor 

¶ PMC 

¶ CESSCO 

¶ Directorate of 

Occupation 

Health & safety  

Weekly ¶ Noise levels 

¶ No. of machines 

emitting noise & 

vibrations 

¶ No. of machine and 

vehicle maintained 

¶ Work schedule  

¶ No. of person using 

PPEs 

¶ Noise level records 

¶ Records of work schedule 

¶ Machine/ vehicle 

maintenance records 

¶ Persons on the ground 

using PPEs 

250,000 

7.  Health and 

Safety of 

workers 

¶ Sensitize workers on OSHA 

¶ Comprehensive accident response/ 

contingency plan  

¶ Emergency service telephone numbers 

including: Police, Fire brigade, 

Ambulance 

¶ Accordingly, adherence to safety 

procedures will be enforced. 

¶ Provide first aid kits at strategic places 

in the site 

¶ All workers to PPEs i.e. gum boots, 

helmets 

¶ Provide clean water and food to the 

workers. 

¶ Construction work will be limited to 

daytime only 

¶ All workers will be adequately insured 

against accidents. 

¶ Sensitize workers on the importance of 

NHIF and NSSF 

¶ Ensure that the workers are registered 

¶ Contractor 

¶ CESSCO 

¶ Directorate of 

Occupation 

Health & safety 

Weekly ¶ No. of qualified 

drivers machine 

operators hired 

¶ No. of PPEs 

provided 

¶ No. of signboard at 

site 

¶ Presence of Safety 

policy 

¶ Frequency of 

machine/ vehicle 

servicing 

¶ No. of first aid boxes 

¶ Machine operation 

manuals 

¶ Work hour schedules 

¶ No. of fire 

extinguishers 

¶ No. of hand wash 

places 

¶ No. of incidents 

¶  Records of human 

resource  

¶ Inventory of PPEs  

¶ Records of signageôs at 

site and the meaning 

¶ Health and Safety policy  

¶ Code of conduct at 

workplace documents 

¶ Inventory of first aid box 

and fire extinguishers 

¶ Records on hand wash 

places available 

¶ Reports on incidents and 

Accidents 

300,000 
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with NHIF and NSSF and remits 

appropriate fee. 

¶ Implement all necessary measures to 

ensure health and safety of workers and 

the general public as stipulated in OSHA 

2007; 

¶ Ensuring strict access to site to 

authorized personnel only 

¶ Use of PPEs by visitors to site. 

reported 

8.  Spread of 

communicable 

diseases, 

HIV/AIDS  

¶ Sensitize workers on awareness, 

prevention and management of 

HIV/AIDS.  

¶ Provide information, education and 

communication about safe uses of 

drinking water.  

¶ Provide an on-site clinic to provide 

Voluntary Counselling and Testing 

(VCT) services provision of Anti-

Retroviral (ARVs) for vulnerable 

community members  

¶ Ensure safety of women and girls in 

provision of VCT services  

¶ Contractor 

¶ Public Health 

officer 

¶ CESSCO 

Monthly ¶ No. of local recruited 

for the project 

¶ No. of Trainings on 

records on  

¶ No. of condom 

dispensers 

¶ Site fenced 

¶ No. of information 

materials shared 

¶ Recruitment process 

reports 

¶ Training records and 

manuals 

¶ Records on condoms 

dispensed 

¶ Site inspection reports 

¶ Presence of information 

materials used i.e. fliers 

and posters 

250,000 

9.  Gender-based 

violence at the 

community 

level  

 

¶ Implement provisions that ensure that 

gender-based violence at the community 

level is not triggered by the Project, 

including:  

¶ Effective and on-going community 

engagement a consultation, particularly 

with women and girls;  

¶ Review of specific project components 

that are known to heighten GBV risk at 

the community level, e.g. compensation 

schemes for women, employments 

schemes for women, etc.;  

¶ Specific plan for mitigating these known 

risks, e.g. sensitization around gender-

equitable approaches to compensation 

and employment  

¶ The contractor will ensure adequate 

referrals mechanisms are in place if a 

case of GBV at the community level is 

reported related to project 

implementation  

¶ CESSCO, 

Gender &Social 

Officer,  

¶ Community,  

¶ PMC 

¶ GBV Expert 

¶ Local CBO/NGO 

Weekly ¶ No. cases of GBV 

and SEAs reported  

¶ No. of sensitizations 

of GBV done  

¶ No. of persons 

sensitized on GBV 

¶ Records of GBV/SEAs 

reported and filed. 

¶ Sensitization reports of 

GBV.  

200,000 

10.  Child Labor  ¶ Children under the age of 18 should not ¶ Contractor Weekly ¶ No. of Children ¶ Complaints records on 200,000 
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be employed  

¶ The contractor to have and enforce 

óChild Protection Code of Conductô and 

Employment Act 2007 

¶ The contractor to have and enforce a 

Code of Conduct in regard to child 

protection 

¶ Gender &Social 

Officer 

¶ PMC 

¶ CESSCO 

¶ Children 

Department 

working at site 

¶ Incidences of Early 

pregnancies 

associated with the 

project  

¶ Incidence of school 

dropouts 

child abuse 

¶ Monitoring records  

¶ Records from children 

department 

¶  

11.  Interference 

with the 

physical setting 

¶ Ensure structures donôt create barriers 

for residents instead provide access 

where appropriate, take cognizance of 

the aged, youth, disable 

¶ Restoration works undertaken 

¶ Structures should be developed 

aesthetically and acceptable to blend 

with the surrounding 

¶ Contractor 

¶ CESSCO 

Monthly ¶ Size of areas 

aesthetically 

constructed 

¶ Areas restored 

¶ Grass & vegetation 

planted 

¶ Site inspection reports 

¶ Inventory of vegetation 

planted 

400,000 

12.  Spread of 

COVID -19 

amongst 

workers 

¶ The Contractor will develop a SOPs for 

managing the spread of Covid-19. The 

SOPs shall be in line with the World 

Bank guidance on COVID-19, Ministry 

of Health Directives, and site-specific 

project conditions. 

¶ Mandatory provision and use of 

appropriate Personal Protective 

Equipment (PPE) 

¶ Avoid concentrating of more than 15 

workers at one location. 

¶ Maintain social distancing at least 2 

meters. 

¶ All workers and visitors accessing 

worksites every day or attending 

meetings shall be subjected to rapid 

Covid-19 screening which may include 

temperature check and other vital signs. 

¶ The project shall put in place means to 

support rapid testing of suspected 

workers for covid-19. 

¶ Install handwashing facilities with 

adequate running water and soap, or 

sanitizing facilities at entrance to work 

sites including consultation venues and 

meetings and ensure they are used. 

¶ Ensure routine sanitization of shared 

social facilities and other communal 

places routinely including wiping of 

¶ All the Project 

components 

¶ Supervising Eng. 

& Contractor(s) 

¶ Monthly ¶ Availability of: 

¶ SOP(s), 

¶ Training material, 

¶ PPE, 

¶ Sanitizing facilities, 

¶ Installed 

handwashing 

equipment 

¶ SOPs, 

¶ Project assessment reports, 

¶ Purchase orders/receipts, 

¶ Photos 

 

360,000 
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workstations, doorknobs, handrails etc. 

13.  Spread of 

COVID-19 

amongst 

community 

members during 

consultations 

processes 

 

 

 

 

 

 

 

¶ Electronic means of consulting 

stakeholders and, holding meetings, 

whenever possible, shall be encouraged 

whenever feasible. One-on-one 

engagements for the PAPs while 

observing social distance and adhering 

to PPE wearing shall be enforced; 

¶ Avoid concentrating of more than 15 

community members at one location. 

¶ Maintaining social distancing at least 2 

meters 

¶ The team will be provided with 

appropriate PPE such as masks for 

them and for the number of people they 

intend to meet; 

¶ Hold meetings in small groups, mainly 

in form of FGDs 

¶ Ensure online registration of 

participants, distribution of consultation 

materials and share feedback 

electronically with participants. 

¶ All the Project 

components 

¶ Supervising Eng. 

& Contractor 

¶ Communication / 

stakeholder 

engagement 

expert in the 

Team 

Monthly ¶ Availability of 

SOP(s), Training 

material, PPE, 

sanitizing facilities 

¶ Availability of 

SOP(s), Training 

material, PPE, 

sanitizing facilities 

¶ No. of participants 

registered online. 

¶ Evidence of use of 

electronic media for 

information 

dissemination/engag

ement e.g. printed 

electronic mails, 

addresses of video 

links created etc 

¶ Purchasing orders, 

¶ Receipts 

370,000 

14.  Labor influx  ¶ Labour Influx Management Plan and 

Labour and Recruitment Plan  

¶ Institution of a workers signed ñcode of 

conduct for workersò.  

¶ Contractor 

¶ Department of 

Labor 

¶ CESSCO 

Weekly ¶ A Labor Influx 

Management Plan 

¶ A Recruitment Plan 

¶ A workers code of 

conduct 

¶ Presence of a Labor Influx 

Management Plan 

¶ Presence of a Recruitment 

Plan 

¶ Presence of a workers 

signed code of conduct 

50,000 

15.  Crime 

Management 
¶ Fencing off the Contractorôs camp with 

plant and materials.  

¶ Working with local committees in 

addition to the Contractorôs own 

security.  

¶ Removing any employee with persistent 

misconduct.  

¶ Taking all reasonable precautions to 

prevent unlawful, riotous or disorderly 

conduct by or amongst the contractor's 

personnel.  

¶ Prohibiting alcohol, drugs, arms, and 

ammunition on the worksite among 

personnel.  

¶ Logging all events of a criminal nature 

that occur at the worksite or are 

¶ Contractor 

supervised by the 

Resident 

Engineer  

 

Weekly ¶ Length of fence 

erected 

¶ No. of staff recruited 

and disciplined 

¶ No. of staff 

sensitized on drug 

and alcohol abuse 

¶ No. crimes recorded 

¶ Fence constructed on site 

¶ Staff recruitment and 

discipline reports 

¶ Sensitization reports 

¶ Crime records 

470,000 
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associated with the civil works activities.  

¶ Reporting all activities of a criminal 

nature on the worksite or by the 

contractor's employees to the police.  

16.  Sexual 

exploitation 

and abuse of 

community 

members by 

project 

workers  

 

¶ Develop and implement a SEA (Sexual 

Exploitation and Abuse) action plan with 

an Accountability and Response 

Framework as part of the C-ESMP.  

¶ Engagement with the community 

including development of confidential 

community-based complaints 

mechanisms discrete from the standard 

GRM; mainstreaming of PSEA 

awareness-raising in all community 

engagement activities; community-level 

IEC materials; regular community 

outreach to women and girls about social 

risks and their PSEA-related rights;  

¶ Management and Coordination: 

including integration of SEA in job 

descriptions, employments contracts, 

performance appraisal systems, etc.; 

development of contract policies related 

to SEA, including whistleblower 

protection and investigation and 

disciplinary procedures; training for all 

project management; management of 

coordination mechanism for case 

oversight, investigations and disciplinary 

procedures; supervision of dedicated 

PSEA focal points in the project and 

trained community liaison officers.  

¶ Contractor 

¶ CESSCO 

¶ County Social 

Services Officer 

¶ Area Chief 

¶ GBV Expert 

¶ Local CBO/NGO 

Monthly ¶ No. cases of SH 

reported  

¶ No. of sensitizations 

of SH done  

¶ No. of persons 

sensitized on SH 

¶ Records of SH reported 

and filed. 

¶ Sensitization reports of 

SH.  

200,000 

Operation Phase 

1.  Generation of 

waste 
¶ Re-use/re-cycle waste i.e. cartons and 

plastics 

¶ Use durable, long- lasting materials.  

¶ Provide waste handling facilities i.e. 

dustbins 

¶ Designated solid waste deposition 

receptacles i.e. holes  

¶ PMC 

¶ CESSCO  

¶ Directorate of 

Occupation 

Health & safety 

Weekly ¶ Amount of waste 

generated  

¶ Amount of recycled 

solid waste 

¶ No. of waste 

handling facilities 

used 

¶ No. of waste 

receptacles created 

¶ Waste management 

plan 

¶ Reports on waste disposal 

¶ Records on waste 

recycling 

¶ Used waste handling 

facilities on site 

¶ Waste Management plan  

¶   

300,000 
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2.  Pressure on the 

water 

resource/increa

sed demand 

 

¶ Ensure expeditious repair of pipe leaks 

and any breakages. 

¶ Put advise notices to sensitize users of 

the need to close the tap when not in use 

at designated locations; 

¶ Train on water harvesting techniques i.e. 

roof water harvesting 

¶ PMC 

¶ CESSCO 

¶ Hydrologist 

Throu

ghout 

operati

on 

¶ Number of Conflict 

redress mechanisms 

addressed  

¶ Sensitization 

workshops held 

¶ Installed water 

conservation 

structures/facilities 

¶ Number of Conflict redress 

mechanisms addressed  

¶ Sensitization workshops 

held 

¶ Presence of water 

conservation facilities 

¶ Number of leaks repaired 

220,000 

3.  Contamination 

of water from 

human and 

animal waste 

¶ Community to be sensitized to ensure 

the water is boiled before drinking 

¶ Ensure that the community is sensitized 

on proper use of toilets to ensure no 

open defecation 

¶ Ensure timely maintenance of the 

perimeter fence to avoid entry of the 

animals 

¶ Continuous sensitization on proper use 

of the existing ablution block 

¶ Ensure that the steel gate is under lock 

and key to prevent unauthorised entry 

into the water body 

¶ CESSCO 

¶ Community 

¶ Hydrologist 

¶ Livestock 

Officer 

¶ Public Health 

officer 

Quarterly ¶ No. of persons along 

the catchment 

sensitized 

¶ Fence constructed 

with controlled 

access gates 

¶ Erection of steel gate 

at intake 

 

¶ Presence of water draw off 

facilities at common places 

¶ No. of community 

sensitized 

¶ Presence of fence round 

the intake and a gate 

 

 

250,000 

4.  Leadership 

issues in 

management 

 

¶ Periodical capacity building to the PMC 

by KCSAP 

¶ Elected finance committee with 

appropriate gender representation to 

handle funds. 

¶ Periodic update to the members financial 

status- transparency 

¶ PMC 

¶ CESSCO 

¶ Department of 

Social Services 

 

Quart

erly 
¶ Training of PMCs 

¶ GRM mechanisms 

¶ Periodic financial 

status update 

¶ Number of trainings 

conducted 

¶ Number of meetings held 

¶ No of reported grievances 

¶ Periodic financial status 

updating 

220,000 

5.  Spread of 

communicable 

diseases, 

HIV/AIDS  

¶ Sensitize surrounding communities on 

awareness, prevention and management 

of HIV/AIDS.  

¶ Provide information, education and 

communication about safe uses of 

drinking water.  

¶ Provide an on-site clinic to provide 

Voluntary Counselling and Testing 

(VCT) services provision of Anti-

Retroviral (ARVs) for vulnerable 

community members  

¶ Ensure safety of women and girls in 

provision of VCT services  

¶ Public Health 

officer 

¶ CESSCO 

Monthly ¶ No. of local recruited 

for the project 

¶ No. of Trainings on 

records on  

¶ No. of condom 

dispensers 

¶ Site fenced 

¶ No. of information 

materials shared 

¶ Recruitment process 

reports 

¶ Training records and 

manuals 

¶ Records on condoms 

dispensed 

¶ Site inspection reports 

¶ Presence of information 

materials used i.e. fliers 

and posters 

150,000 

6.  Occupational 

Health and 
¶ Fence is maintained in good working 

condition to prevent any entry into the 

¶ Community 

¶ CESSCO 

Througho

ut 
¶ Fence maintenance 

¶ Erected Warning 

¶ No. of repairs made on the 

fence 

520,000 
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safety Hazards intake. 

¶ Ensure the steel gate is under lock and 

key and will be only authorised entry is 

allowed when maintenance is being 

undertaken. 

¶ Install advice signs along the perimeter 

fence indicating deep excavation 

¶ Install warning signs indicating danger 

of drowning along the perimeter fence 

¶ OSHA rules to be observed. 

¶ Dept of Health 

¶ Directorate of 

Occupation 

Health & safety 

 

operation signs 

¶ Erected gates 

¶ Equipping first Aid 

kits  

¶ Awareness 

sensitization 

workshops/ meetings 

¶ Presence of warning signs 

¶ Advice notices 

¶ Lockable gate 

¶ Presence of first aid 

equipmentôs 

¶ No. of sensitization 

meetings 

7.  Siltation of the 

intake 

¶ Ensure the proposed silt trap is well 

maintained and in good working 

condition 

¶ Sensitize members to carry out 

catchment conservation activities such 

as tree planting at catchment level 

¶ Periodically de-silt the intake to ensure 

the design storage capacity is maintained 

¶ Community 

¶ PMC 

¶ Hydrologist 

¶ Civil Engineer 

Quarterly ¶ Silt traps constructed 

and always cleared 

from debris  

¶ Sensitization of 

persons on 

catchment 

conservation 

¶ Presence of Silt Trap 

¶ Amount of sediment load 

¶ No. of persons sensitized 

 

 

250,000 

 

8.  Conflicts on 

water use 

 

¶ Management committee be constituted 

by representatives from all groups  

¶ Continuous training of management to 

enlighten on the importance of shared 

goals 

¶ Binding by-laws governing the 

operations of the water pan 

¶ PMC 

¶ CESSCO 

¶ Dpt. Of Social 

Services 

¶ Dpt. Of Water 

Quarterly ¶ Preparation of by-

laws 

¶ Trainings 

¶ All genders 

represented 

¶ Presence of by-laws 

¶ Number of trainings 

carried out 

¶ Gender representation at 

the committee 

210,000 

9.  Water related 

disease / 

vectors 

¶ Sensitize member to sleep under treated 

mosquito nets.  

¶ The members through the management 

committee to liaise with Nyache 

dispensary to ensure members can be 

attended to in case of illness.  

¶ Any water leaks through damaged pipes 

and faulty taps should be fixed promptly 

by qualified staff. 

¶ Community 

¶ CESSCO 

¶ Public Health 

Officer 

Througho

ut 

operation 

phase 

¶ Sensitization 

campaigns 

¶ Distribution of 

mosquito nets 

¶ Repair of broken 

pipes etc 

¶ No. of persons sensitized 

¶ No. of nets distributed 

¶ Repair reports 

200,000 

10.  Spread of 

COVID -19 

amongst staff 

¶ The project staff will develop SOPs for 

managing the spread of Covid-19 during 

project implementation. The SOPs shall 

be in line with the World Bank guidance 

on COVID-19, Ministry of Health 

Directives and site-specific project 

conditions;  

¶ Mandatory provision and use of 

appropriate Personal Protective 

¶ Public Health,  

¶ CESSCO, 

¶ CPCU 

¶ Monthly ¶ Availability of: 

¶ SOP(s), 

¶ Training material, 

¶ PPE, 

¶ Sanitizing facilities, 

¶ Installed 

handwashing 

equipment 

¶ SOPs, 

¶ Project assessment reports, 

¶ Purchase orders/receipts, 

¶ Photos 

 

360,000 
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Equipment (PPE) shall be required for 

all project staff including workers and 

visitors;  

¶ Avoid concentration of more than 15 

staff at one location. Where there are 

two or more staff gathered, maintain 

social distancing of at least 2 meters; 

¶ All staff and visitors in offices shall be 

subjected to rapid Covid-19 screening 

which may include temperature check 

and other vital signs;  

¶ The project shall put in place means to 

support rapid testing of suspected staff 

for covid-19; 

¶ Install handwashing facilities with 

adequate running water and soap, or 

sanitizing facilities at entrance to offices 

including consultation venues and 

meetings and ensure they are used; 

¶ Ensure routine sanitization of shared 

social facilities and other communal 

places routinely including wiping of 

workstations, door knobs, hand rails etc; 

11.  Social risk - 

Spread of 

COVID -19 

amongst 

community 

members 

during project 

implementatio

n 

¶ The project staff will develop SOPs for 

managing the spread of Covid-19 among 

beneficiaries during project 

implementation. The SOPs shall be in 

line with the World Bank guidance on 

COVID-19, Ministry of Health 

Directives and site-specific project 

conditions;  

¶ Mandatory provision and use of 

appropriate Personal Protective 

Equipment (PPE) shall be required for 

all beneficiaries including visitors;  

¶ Avoid concentration of more than 15 

farmers at one location. Where there are 

two or more gathered, maintain social 

distancing of at least 2 meters; 

¶ All staff and visitors in offices shall be 

subjected to rapid Covid-19 screening 

which may include temperature check 

and other vital signs;  

¶ The project shall put in place means to 

¶ Community 

¶ CESSCO 

¶ Public Health 

Officer 

Monthly ¶ SOP(s), 

¶ Training material, 

¶ PPE, 

¶ Sanitizing facilities, 

¶ Installed 

handwashing 

equipment 

¶ Purchasing orders, 

¶ Receipts 

370,000 
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support rapid testing of suspected staff 

for covid-19; 

¶ Install handwashing facilities with 

adequate running water and soap, or 

sanitizing facilities at strategic places 

especially meetings and consultation 

venues and ensure they are used; 

¶ Ensure routine sanitization of shared 

social facilities and other communal 

places routinely including wiping of 

workstations, door knobs, hand rails etc; 

¶ Continuous sensitization of beneficiaries 

on Covid-19 pandemic by the project 

staff. 

12.  GBV and 

Sexual 

harassment 

¶ Integrate provisions related to sexual 

harassment in the employee COC in 

project management commitee 

¶ PMC in collaboration with county 

department of social services ensure that 

gender-based violence at the community 

level is not triggered by the Project, 

including: effective and on-going 

community engagement and 

consultation, particularly with women 

and girls; review of specific project 

components that are known to heighten 

GBV risk at the community level, e.g. 

compensation schemes; employment 

schemes for women 

¶ The project management committee in 

collaboration with county department of 

social services shall develop specific 

plan for mitigating these known risks, 

e.g. sensitization around gender-

equitable approaches to compensation 

and employment; etc 

¶ The project management committee will 

ensure adequate referral mechanisms are 

in place if a case of GBV at the 

community level is reported related to 

project management unit. 

¶ CESSCO, 

Gender &Social 

Officer,  

¶ Community,  

¶ PMC 

¶ GBV Expert 

¶ Local CBO/NGO 

Monthly ¶ Number of recorded 

cases 

¶ Number of 

sensitization 

workshops 

¶ Human resource policy 

¶ Code of Conducts signed 

¶ No. of cases of GBV 

reported 

270,000 

13.  Sexual 

exploitation 

and Abuse 

¶ Response to SEA:  including survivor-

centered coordinated multi-sectoral 

referral and assistance to complainants 

¶ Community 

¶ CESSCO 

¶ County Social 

Monthly ¶ Number of recorded 

cases 

¶ Number of 

¶ Human resource policy 

¶ Code of Conducts signed 

¶ No. of cases of GBV 

270,000 
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(SEA) according to standard operating 

procedures; staff reporting mechanisms; 

written procedures related to case 

oversight, investigation and disciplinary 

procedures at the project level, including 

confidential data management; 

¶ Engagement with the community: 

including development of confidential 

community-based complaints 

mechanisms discrete from the standard 

GRM; mainstreaming of PSEA 

awareness-raising in all community 

engagement activities; community-level 

IEC materials; regular community 

outreach to women and girls about social 

risks and their PSEA-related rights; 

Services Officer 

¶ Area Chief 

sensitization 

workshops 

reported 

Decommissioning Phase 

1.  Water quality 

degradation to 

nearby stream 

¶ Ensure that the machinery and 

equipment are serviced regularly at 

designated locations 

¶ Expeditious cleaning of spilled oil and 

grease and disposal to designated 

locations 

¶ Contractor 

¶ CESSCO 

¶ Hydrologist 

¶ Public Health 

Officer 

Weekly  ¶ Servicing of 

equipment and 

machinery 

¶ Clean-up of spills 

and set up of 

disposal receptacles 

¶ Sediment Load 

¶ Water test reports 

¶ Disposal receptacles 

 

250,000 

2.  Noise 

Generation 

from 

dismantling of 

machinery 

¶ Use quiet equipment (i.e. equipment 

designed with noise control elements 

such as silencers). 

¶ Ensure PPE such as ear muffs are 

provided to the workers where 

necessary 

¶ Decommissioning works should be done 

during the day when people are away 

and also the outside environment is also 

noisy. 

¶ Ensure that the machines are serviced 

promptly as required 

¶ Contractor 

¶ CESSCO 

¶ Directorate of 

Occupation 

Health & safety 

¶ NEMA 

 

Weekly ¶ PPE provided to 

workers 

¶ No. of cases reported 

relating to noise 

pollution 

¶ Noise and Vibration levels 

¶ PPE provided 

¶ Time of Operation 

230,000 

3.  Air Quality 

Degradation 

due to dust and 

exhaust 

emissions 

Á Workers engaged in decommissioning 

should be provided with appropriate PPE 

Á Sprinkle water on uneven/bare areas at 

project site areas and nearby access 

roads to minimize dust 

¶ Contractor 

¶ CESSCO 

¶ Directorate of 

Occupation 

Health & safety 

¶ NEMA 

Weekly  ¶ Workers/vehicle 

operators sensitized 

on reduced emission 

¶ PPE provided to 

workers 

¶ Sprinkling of water  

 

¶ No. of workers sensitized 

¶ PPE provided 

¶ Frequency of watering 

250,000 

4.  Increased 

generation of 
¶ Careful dismantling to ensure materials 

remain as re-usable as possible 

¶ Contractor 

¶ CESSCO 

Weekly  ¶ Recycling solid 

waste 

¶ Quantity of waste 

¶ Area rehabilitated 

250,000 
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solid wastes ¶ Selling or donating the re-usable or 

recyclable materials to avoid waste 

¶ Cleaning and proper site rehabilitation 

by adhering to a NEMA approved 

Decommissioning plan 

¶ Civil Engineer ¶ Rehabilitated site 

¶ Designed waste 

collection points 

established 

¶ Waste collection 

company engaged 

¶ No. of solid waste 

bins/receptacles 

¶ Type of Waste 

5.  Occupational 

Health and 

Safety Hazards 

¶ Provide appropriate personal protective 

equipment (PPE).  

¶ Train workers in general safety 

procedures including first aid and fire 

safety. 

¶ Use designated routes for machinery 

and personnel 

¶ Ensure that there are provisions for 

reporting incidents, accidents and 

dangerous occurrences 

¶ Contractor 

¶ CESSCO 

¶ Directorate of 

Occupation 

Health & safety 

Weekly ¶ Training of workers 

on safety 

¶ Provision of PPEs 

¶ Install first aid kits 

¶ Reporting of 

incidents 

¶ Set up sanitation 

facilities 

¶ Designated routes for 

machinery and 

personnel 

¶ No. of HSE trainings 

¶ PPE provided 

¶ First Aid Kits availability 

¶ No. of Accidents/incidents 

¶ Sanitation facility 

¶ Existence of routes for 

machines and personnel 

250,000 

6.  Loss of well-

organized 

integrated 

water project 

¶ The proponent should ensure 

alternative water sources for the local 

community should be designed/ sourced. 

¶ Hydrologist 

¶ CESSCO 

¶ County Water 

Officer 

¶ County Director 

of Agriculture 

¶ County Director 

of Livestock 

Quarterly  ¶ Provision of 

alternative sources of 

water 

¶ Alternative sources of 

water in place 

200,000 

7.  Loss of 

livelihood 
¶ Training farmers on other forms of 

business and other strategies for 

harnessing water resources. 

¶ CESSCO 

¶ County Water 

Officer 

¶ County Director 

of Agriculture 

County Director of 

Livestock 

Quraterly  ¶ Training on 

alternative business 

¶ No. of trainings conducted 230,000 

Grand Total  9,700,000 
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CHAPTER NINE:  CONCLUSION AND RECOMMENDATIONS    

 

9.0 Conclusion 

This report has highlighted the relevant legislation for the project and documented evidence-

based baseline data on the project. The measures proposed herein in the report need to be 

implemented to enhance the good utilization of our environment sustainably. It is hereafter 

reinforced that project specifications, guidelines, licenses and permits must be in the possession 

of the contractor and the contracting department prior to commencement of construction. 

Through regular safety meetings, all water tanks and weir construction employees and 

contractors working on the project will have to be made aware of these documents and their 

contents. To enhance the proposals in this report, all employees and contractors should comply 

with all Kenyan Regulatory requirements and World Bank Guidelines relating to the 

construction, operation and decommissioning of the water project and facilities. Environmental 

management and monitoring programs will have to be conducted in full cooperation with the 

county government. 

The negative environmental and social impacts on the implementation of this project are minimal 

and will be addressed through implementation of the environmental and social impacts 

management plans. These measures are part of the project component and will bring no added 

cost in the implementation process.  The advantages of implementing the project are enormous 

and it will minimize a chronic water shortage that has affected the community for a long time.  

Water borne diseases may occur to include malaria, bilharzias and typhoid as the weir may act as 

breeding site for mosquitoes and other bacteria. These will be addressed through creation of 

awareness to the public on prevention and control of the diseases. In summary the potential 

negative impacts of the project are low and easy to mitigate, therefore they should not prevent 

the project from proceeding. The positive impacts and the benefits to the community are 

immense and welcome. Thus, on behalf of the team, I recommend that NEMA should consider 

issuing a license for the implementation of the project. 

 

9.1 Recommendations 

The following recommendations are made with respect to the implementation of the proposed 

project:  

¶ That construction of the proposed project be carried out in accordance with approved 

plans, regulations, policies and laws.  

¶ That environmental management issues be considered during annual budgets for 

sustainability,  

¶ That the Operation and Maintenance of the Water Supply should comply with the 

international Best Practices and the principles of environmental management including 

the principles of sustainability, prevention, precaution, and polluter pay principle and 

public participation.  

¶ That the Construction Supervision and Operation Management Teams on this Project 

should include a Licensed Environmental Lead Expert who shall maintain regular 

monitoring and evaluation of the project to ensure that it is complying with the World 

Bank Policies, EMCA, 1999 and other Regulations in force.  
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¶ The Licensed Environmental Lead Expert be involved in every stage of the project 

implementation and particularly on the management of the anticipated wastes and 

emissions into the environment as well as other concerns that may touch on the 

neighboring facilities,  

¶ Ensure that the contractor installs the systems to the specifications developed and agreed 

upon in the building plan.  

¶ That since the sum total of impacts from the proposed Project is positive, the proposed 

Project be authorized by NEMA and allowed to proceed, on condition that strict 

adherence to the Environmental and Social Management Plan is observed.  
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ANNEXES 

Annex 1. Environment Institute of Kenya Membership  
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Annex 2. Lead Expertôs Practising License 
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Annex 3 Water Project Design Drawings 

Annex 3.1 Topographical Map of the Water Project 

 
 

Annex 3.2 Design Drawings of Weir & Intake Structures 
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Annex 3.3 Design Drawings of 100m3 Tank 

 
 

Annex 3.4 Design Drawings of 150m3 Tank 
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Annex 3.5 Design Drawings of 400m3 Tank 
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Annex 4. Bill of Quantities 
 

 

 

THE COUNTY GOVERNMENT OF TAITA TAVETA  

 

 

DESIGN AND BILLS OF QUANTITIES FOR 

KWA WANYIKA & SHANGA ς NYACHE  

INTERGRATED WATER PROJECT 

 

 

 

COUNTY DIRECTOR OF IRRIGATION AND DRAINAGE 

P.O BOX 1035-80304 

WUNDANYI 

 

EMAIL;agriculture@taitataveta.go.ke 

 

DETERMINATION OF WATER DEMAND 

https://www.facebook.com/photo.php?fbid=241843679300052&set=a.234758716675215.1073741827.226098294207924&type=1&relevant_count=1
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WATER AVAILABILITY: 
Á The Kwa Wanyika intake diverts about 30% of the available flow which is about 0.4 l/s. 
Á At the Shanga intake, flow measurements indicated a flow of 10.966 l/s. 
Á Extracting 75% of this flow to leave 25% statutory flow downstream gives a flow of 8.25 l/s 
Á Therefore then, the available water for the project is 8.25 + 0.4 = 8.65 l/s. 
Á This flow gives a daily volume of 747,360 liters or 747m3. 
 
WATER DEMAND 
The project is to serve 200 hh of about 5 persons per hh. This is a population of about 1000 persons. 
On average each family keeps about 2-3 cattle for dairy purposes. 
Therefore; 

¶ Human water demand at 50 l/day = 1000 x 50 = 50,000 liters 

¶ Cattle water demand at 50 l/day x 2.5 cattle x 200 hh = 25,000 liters 
This gives a total of 75,000 per leaving 672,360 liters for irrigation purposes. 

¶ Irrigation water demand for Nyache area assuming efficiencies of about 75% for sprinklers and 
evapotranspiration of about 4.2 mm/day gives; 

¶ 672m3x 1/0.0042 m x 75/100 = 12 ha or 30 acres 

¶ Each family can irrigate an average of 0.15 acres. 
 
WATER DISTRIBUTION 
It is proposed the all the water will be collected into one main tank and distributed into 6 no village 
tanks as follows; 
1. 400 m3 main tank at kwa John Ngoo 
2. 150 m3 tank at Magret Wakesho 
3. 150 m3 tank at kwa Mzee Mwasigwa Tangai  
4. 100 m3 tank at kwa Mzee Gibran/ Lambert Kwaria 
5. 100 m3 tank at kwa Mzee Fred 
6. 100 m3 tank at Nyache Primary school 
7. 50 m3 tank at kwa Dr Mbogho (Existing) 
8. 50 m3 tank at kwa Sadam (Existing) 
 
WATER DISTRIBUTION 

 TANK FLOW (l/s) 

1 Main tank 8.65 

2 Kwa Mzee Nganga  1.153 

3 Kwa Mzee Mbogho  1.153 

4 Kwa Mzee Amon  1.73 

5 Kwa Mzee Fred  1.153 

6 Kwa Mzee Gibran  1.153 

7 Kwa Mzee Ngeti  1.153 

8 Kwa Mzee Mwabili  1.153 

 
PIPELINE DESIGN 

1. Between kwa Wanyika intake and main tank 
Elevation at intake ς 1494 
Elevation at the tank ς 1469 
Add ht of tank           -     3 
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Add velocity head      -      1 
Add minor loss          -     1 
Required head           = 1474 + 10 = 1484 
Difference             - 10m 

 Distance               - 1.129 km 
 HL                        - 10/1.129 = 8.85 
 Q                         - 0.4 l/s 
         Choose 63mm diameter PVC PN 10 
 

2. Between kwa Shanga intake and main tank 
Elevation at intake ς 1482 
Elevation at the tank ς 1469 
Add ht of tank           -     3 
Add velocity head      -      1 
Add minor loss          -     1 
Required head           = 1474 + 5 = 1479 
Difference             - 3m 
Distance               - 0.679 km 
Q                         - 8.25 l/s 
HL = 3 x 0.679 = 4.4m/km  

         Choose 0.39km of 110mm diameter PVC PN 10 
 And 0,289 km 0f 160mm diameter PVC PN 10 
 

3. Between main tank and kwa Mzee Fred 
Elevation at the tank           ς 1469 
Add ht of tank                        -     2 
Available head at the tank   = 1471 
Required head at kwa Fred 1444 + 10 = 1459 
Difference             - 12m 
Distance               - 1.9 km 
Q                         - 1.153 x 3 = 3.459 l/s 
HL  = 12/1.9 = 6.3 
Choose 90mm diameter HDPE PN 16 with HL  = 8 
At the bridge available head J = 1469 ς (8 m/km x 0.95km) = 1,461 

 
4. Between the bridge and kwa Mzee Fred 

J at bridge = 1,461 
Required head at Mzee fred = 1459 
Difference = 2m 
Distance = 0.95m 
Q = 1.153 l/s 
Required HL  = 2/0.95 = 2.1 

 Choose 0.75 km of 90mm diameter PVC PN 16 
 And 0.2 km of 63mm diameter of PVC PN 16 
 

5. Between the bridge and junction at kwa Mzee Mwabili 
J at bridge = 1,461 
Distance = 0.6m 
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Q = 2.306 l/s 
 Try 32mm diameter PVC PN 16 

HL= 124.8m/km x 0.6 = 74.9m 
 Therefore available head at Kwa Mwabili junction = 1,461ς74.9 = 1386.1 
 

6. Between the junction and kwa Mzee Mwabili tank 
J at junction = 1386.1 
Required head at Mzee Mwabili tank = 1356 + 10 = 1366 
Difference = 20m 
Distance = 0.4m 
Q = 1.153 l/s 
Required HL  = 20/0.4 = 50  

 Choose 25mm diameter PVC PN 16 
 

7. Between the junction and kwa Mzee Ngeti tank 
J at junction = 1386.1 
Required head at Mzee Ngeti tank = 1279 + 10 = 1289 
Difference = 97m 
Distance = 0.8m 
Q = 1.153 l/s 
Required HL  = 97/0.8 = 121  

 Choose 25mm diameter PVC PN 20 
 

8. Between main tank and kwa Mzee Amon 
Elevation at the tank           ς 1469 
Add ht of tank                        -     2 
Available head at the tank   = 1471 
Required head at kwa Amon 1467 + 2 = 1459 
Difference             - 2m 
Distance               - 0.6 km 
Q                         - 1.73  l/s 
HL  = 2/0.6 = 3.3 
Choose 0.32 km of 90mm diameter PVC PN 10  

 And 0,28km of 63mm diameter PVC PN 10 
 

9. Between main tank and kwa Mzee Nganga 
Elevation at the tank           ς 1469 
Add ht of tank                        -     2 
Available head at the tank   = 1471 
Required head at kwa Nganga 1446 + 10 = 1456 
Difference             - 15m 
Distance               - 1.9 km 
Q                         - 1.153 x 3 = 3.459 l/s 
HL = 15/1.9 = 7.89 
Choose 0.3 km of 90mm diameter PVC PN 10 

 And 1.6 km of 63mm diameter PVC PN 10 
 

10. Between main tank and kwa Mzee Gibran 
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Elevation at the tank           ς 1469 
Add ht of tank                        -     2 
Available head at the tank   = 1471 
Required head at kwa Fred 1447 + 10 = 1457 
Difference             - 14m 
Distance               - 0.2 km 
Q                         - 1.153 x 2 = 2.306 l/s 
HL  = 14/0.2 = 70 
Choose 25mm diameter PVC PN 10 

 
11. Between main tank and kwa Dr Mbogho 

Elevation at the tank           ς 1469 
Add ht of tank                        -     2 
Available head at the tank   = 1471 
Required head at kwa Fred 1467 + 10 = 1477 
Difference             - 4m 
Distance               - 0.2 km 
Q                         - 1.153 l/s 
HL  = 4/0.2 = 20 
Choose 25mm diameter PVC PN 10 
 

12. Between kwa Mzee Gibran tank and water point 
Elevation at the Gibran tank           ς 1442 
Add ht of tank                        -     2 
Available head at the tank   = 1444 
Required head at W.P. 1327 + 10 = 1337 
Difference             - 107m 
Distance               - 0.8 km 
Q                         - 1.153 l/s 
HL  = 107/0.8 = 134 
Choose 25mm diameter PVC PN 12 
 

DESIGN OF WATER STORAGE TANK 

 
 TANK WALLS ð HEIGHT 2.5M  
 
                                               275  

 
 

 
 
 

 2,250mm  
 

                                                         P 
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                                                       250mm 
 
                                                                                                         
                                    150                   

 
                                                         
The dimensions of the Tank wall are as shown above. 
Its bulk density of water is 1,000 kg/m3 

The bearing capacity of the foundation material is 600 KN/M2 (solid rock) 
 
DESIGN OF REINFORCEMENT  
a. WALL 
 
Pa = ½  x 1000 x 9.81/1000 x 2.52 = 30.7 KN/M 
Horinzontal force   = Fs x Pa 
                             = 1.4 x 30.7 = 43.0 KN/M 
                     Mmax = 2.5/3 x 43.0 = 35.8 KNM 
Assuming use of 20mm dia bars to both faces of wall and minimum cover of 40mm  
          d1 = 275 ς 20 ς 80 = 215 mm 
          Ast = M/Pst x la                          Where Ast = Area of steel 
                                                                        Pst = Allowable stress in steel 
                                                                          la = Lever arm 
                 = 35.8 x 106 / 230 x 0.87 x 215 = 832 mm2 
Use     Y 12 @ 125mm c/c (905mm2) 
Distribution steel = 0.15/100 x 275 x 1000 = 413mm2 
Use Y 12 @ 250mm c/c 
 
DESIGN OF SLAB OF MAIN TANK 
Tank diameter  
   Q = AH 
   400 = A/2m = 200m2 

   D = (4A/3.14)1/2 = 16m 
Slab will be supported in the middle by a column, therefore span is 8m 
Assuming slab thickness h = 150mm and use of Y12 bars 
Then; 
Live load =     = 1.5 KN/M 
Total =    = 5.1 KN/M 
 
                                                        5.1 KN/M 
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                RA                                                                    RB 

                                                                         8 M 
 
 
RB * 8 ς 5.1 * 8 * 8/2 = 0 
RB = 20.4 KN 
MMAX = WL2/8 
         = 40.8 KNM 
Checking d1 = (M/Kb)0.5 

  = (40.86/1.29*1000)0.5 

  = 177mm 
Therefore d = 177 + 25 + 12/2 = 208 choose 225mm 
 Now        d1= 225 ς 25 ς 6 = 194mm 
Ast = M/Pst La  
 = 40.86 / 230 * 0.87 * 194                            
230N/mm2 is permissible stress in high tensile steel bars 
 = 1051mm2 
Use Y16 mm bars @ 175mm c/c for main reinforcement 
For distribution steel = 0.12/100 * 225 * 1000 = 270mm2 
Use Y10mm bars @ 200mm c/c 
 
DESIGN OF CENTER COLUMN 
Assume colmn size of 300mm x 300mm 
Self weight = 0.3 x 0.3 x 2.5 x 24 KN/M3 = 5.4 KN 
Weight from slab = 51m2 x 24 x 0.2 = 245 KN 
Imposed weight = 1.5KN/m2 = 77 KN 
Total = 326.4 KN 
Permissible load Po = PccAc + Psc Asc 
Where; 
  Pcc: permissible compressive stress in concrete (5.3n/mm2) 
  Ac: sectional area of column 
  Psc: permissible compressive stress in steel (125n/mm2) 
  Asc: sectional area of steel 
Assuming 4 no Y16 bars  A= 200mm2 per bar 
  Po = 5.3 x 300 x 300 + 125 x 4 x 200 
   = 577.5 KN > 326.4 KN 
 
BASE REINFORCEMENT 

Ast = 0.12/100 x 200 x 1000 
 = 240mm2 
Use Y12 bars @ 200mm c/c in both directions and top and bottom 

 

BILL NO 1: PRELIMINARIES TO THE CONSTRUCTION OF KWA WANYIKA AND 
SHANGA INTEGRATED WATER PROJECT 
 
No Item Description Qnty Units Rate 

[Kshs] 
Amount 
[Kshs] 



69 | P a g e 
 

1 Establish contractors camp including site office with 
necessary furniture 

- Sum  -  

2 Provide for easy access to site - Sum  -  

3 Provide sign posts at the appointed sites     

4 Provide for a resting shed for workers including necessary 
fixed benches and tables 

- Sum  -  

5 Provide for ablutions with separation for males and females  - Sum  -  

6 Provide for insurance cover for all workers - Sum  -  

7 Provide for keeping site free of dust - Sum  -  

8 Provide PPEs for all workers and visitors to site - Sum  -  

9 Provide for signages and barriers to all possible danger 
spots 

- Sum  -  

10 Provide portable drinking water for workers throughout the 
construction period 

- Sum  -  

11 Provide for first aid kit in case of injuries - Sum  -  

12 Provide for hosting of three No meetings for site handing 
over, inspection and acceptance committee visit and for 
commissioning of the project 

    

13 Provide for hosting of site meetings of about 30 no persons 
in every three weeks including transport to and fro site 

    

14 Provide for hosting 1 no interim inspection and acceptance 
committee visit of about 10 no persons 

 No    

15 Provide for alignment and control survey    500,000 

                                                    Sub-total carried forward to Summary = 3,000,000 

 
BILL NO 2: CONSTRUCTION OF SHANGA WEIR 

 
No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate to receive foundation 

 
2 
 

 
M3 

 

 
600 

 
1200 

B CONCRETE WORKS 
a) Provide and place grade 20/20 to form weir body 
b) Provide and place grade 20/20 to form walling  
c) Provide precast RC cover size 2.15x1.25x 0.1 with 

handles 

 
32 
 
7.5 
 
2 

 
M3 

 

M3 

 

No  

 
15,000 
 
15,000 
 
8,000 

 
480,000 

 
112,500 

 
16,000 

C FORMWORK 
Provide formwork to receive ring beam 

 
42 

 
M2 

 
900 

 
37,800 

D REINFORCEMENT 
Provide and place Y10 bars  

 
400 

 
Kg  

 
190 

 
76,000 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 

723,500 
72,350 
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                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

36,175 
832,025 

 
BILL NO 3: CONSTRUCTION OF 400M3 MAIN WATER STORAGE TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of surplus 
material and reinstatement. 
Excavate in normal material to receive foundation 

 
200 

 
M3 

 
2000 

 
400,000 

B CONCRETE WORKS 
a) Provide and place grade 20/20 concrete to form 

foundation bed 
b) Provide and place grade 20/20 concrete to form 

walling  
c) Provide and place grade 20/20 concrete to form 300 x 

300mm column 
d) Provide and place grade 20/20 concrete to form slab 
e) Provide precast 1x1m grade 20/20 concrete covers 

with handles  
f) Provide for forming 1x1m opening lined with angle 

bar 

 
86 
 
48 
 
 
1.5 
 
86 
 
1 
 
1 

 
M3 

 

M3 

 

 

M3 

 

M3 

 

No  
 
No  

 
15,000 
 
15,000 
 
 
15,000 
 
15,000 
 
2,000 
 
700 

 
1,290,000 

 
720,000 

 
 

22,500 
 

1,290,000 
 

2,000 
 

700 

C FORMWORK 

¶ Provide formwork to receive walling 

¶ Provide formwork to underside of slab 

 
415 
272 

 
M2 

M2 

 
900 
900 

 
373,500 
244,800 

D REINFORCEMENT 

¶ Provide and place Y10 bars  

¶ Provide and place Y12 bars  

¶ Provide and place Y16 bars  

 
11,340 
5,451 
7,550 

 
Kg  
Kg  
Kg  

 
190 
190 
190 

 
2,154,600 
1,035,690 
1,434,500 

E FINISHING WORKS 

¶ Prepare and apply 1:2 c/s mortar including water 
proofing compound at the rate of 1kg: 50kg of 
cement to inside of walling trowelled smooth and 
comprising of 15mm backing and 5mm finish coat. 

¶ Prepare and apply 1:2 c/s mortar including water 
proofing compound at the rate of 1kg: 50kg of 
cement to floor screeding trowelled smooth and 
comprising of 15mm backing and 5mm finish coat. 

¶ Prepare and apply 1:3 c/s mortar  to render outside 
of walling trowelled smooth and comprising of 15mm 
backing and 5mm finish coat. 

 
186 
 
 
 
 
 
272 
 
 
186 

 
M2 

 
 
 
 
 
M2 

 
 
M2 

 
1100 

 
 
 
 
 

1100 
 
 

850 

 
204,600 
 
 
 
 
 
299,200 
 
 
158,100 

F MISCELLINEOUS AND SPECIALS 

¶ Fabricate and install GI ladder painted with red oxide 
of the inside and outside of tank 

¶ Outlet pipe: Supply and install 150x110mm bell 

 
2 
 
1 

 
No  
 
No  

 
25,000 

 
37,500 

 
50,000 
 
37,500 
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mouth GS with 900 double bend connected to 110mm 
diameter flanged pipe 3.6m long including 110mm 
diameter flanged AVK sluice valve NP 10 and 110mm 
diameter GI pipe 2m long. 

¶ Inlet pipe: Supply and install 4m long 170mm flanged 
GI pipe with flanged 900 GS bend including a 150mm 
long GI pipe flanged with 170mm puddle flange and 
170mm diameter flanged AVK sluice valve NP 10 and 
ball valve. 

¶ Washout pipe: Supply and install 150x100mm bell 
mouth GS with 900 bend connected to 100mm 
diameter flanged 2m long GI pipe connected to 30m 
long 110mm diameter UPVC pipe class B including 
sluice valve. 

¶ Overflow pipe: Supply and install 3.6m long threaded 
75mm diameter GI pipe including 900 bend , socket, 
puddle flanges and nipple. 

¶ Air vent: Supply and install 800mm long 75mm 
diameter threaded GI pipes including GF nipple, tee 
and mosquito gauze. 

¶ Valve chambers: Construct standard 1x1x1m internal 
dimensions masonry chambers 

 
 
 
 
 
1 
 
 
1 
 
 
 
 
1 
 
 
 
1 
 
 
3 

 
 
 
 
 
No  
 
 
No  
 
 
 
 
No  
 
 
 
No  
 
 
No  

 
 
 
 
 

12,000 
 
 

165,000 
 
 
 
 

17,000 
 
 
 

5,500 
 
 

25,000 

 
 
 
 
 
12,000 
 
 
165,000 
 
 
 
 
17,000 
 
 
 
5,500 
 
 
75,000 

                                                                         SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

9,992,190 
999,219 
499,609 

11,491,019 

 
BILL NO 4: CONSTRUCTION OF 150M3 WATER STORAGE TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling 
with approved selected spoil, compacting, 
disposal of surplus material and reinstatement. 
Excavate in normal material to receive 
foundation 

 
75 
 

 
M3 

 

 
2000 

 
150,000 
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B CONCRETE WORKS 
g) Provide and place grade 20/20 concrete to 

form foundation bed 
h) Provide and place grade 20/20 concrete to 

form walling  
i) Provide and place grade 20/20 concrete to 

form 300 x 300mm column 
j) Provide and place grade 20/20 concrete to 

form slab 
k) Provide precast 1x1m grade 20/20 concrete 

covers with handles  
l) Provide for forming 1x1m opening lined 

with angle bar 

 
18 
 
18 
 
1 
 
18 
 
1 
 
1 

 
M3 

 
M3 

 
M3 

 
M3 

 
No  
 
No  

 
15,000 
 
15,000 
 
15,000 
 
15,000 
 
2,000 
 
700 

 
270,000 

 
270,000 

 
15,000 

 
270,000 

 
2,000 

 
700 

 

C FORMWORK 

¶ Provide formwork to receive walling 

¶ Provide formwork to underside of slab 

 
156 
102 

 
M2 

M2 

 
900 
900 

 
140,400 
91,800 

D REINFORCEMENT 

¶ Provide and place Y10 bars  

¶ Provide and place Y12 bars  

¶ Provide and place Y16 bars  

 
1,450 
18,707 
6,480 

 
Kg  
Kg  
Kg  

 
190 
190 
190 

 
275,500 
3,554,330 
1,231,200 

E FINISHING WORKS 

¶ Prepare and apply 1:2 c/s mortar including 
water proofing compound at the rate of 
1kg: 50kg of cement to inside of walling 
trowelled smooth and comprising of 15mm 
backing and 5mm finish coat. 

¶ Prepare and apply 1:2 c/s mortar including 
water proofing compound at the rate of 
1kg: 50kg of cement to floor screeding 
trowelled smooth and comprising of 15mm 
backing and 5mm finish coat. 

¶ Prepare and apply 1:3 c/s mortar to render 
outside of walling trowelled smooth and 
comprising of 15mm backing and 5mm 
finish coat. 

 
70 
 
 
 
 
90 
 
 
 
 
70 

 
M2 

 
 
 
 
M2 

 
 
 
 
M2 

 

 
1100 

 
 
 
 

1100 
 
 
 
 

850 
 

 

 
77,000 
 
 
 
 
99,000 
 
 
 
 
59,500 
 
 
 

F MISCELLINEOUS AND SPECIALS 

¶ Fabricate and install GI ladder painted with 
red oxide of the inside and outside of tank 

¶ Outlet pipe: Supply and install 150x75mm 
bell mouth GS with 900 double bend 
connected to 110mm diameter flanged 
pipe 3.6m long including 75mm diameter 
flanged AVK sluice valve NP 10 and 110mm 
diameter GI pipe 2m long. 

¶ Inlet pipe: Supply and install 4m long 
75mm flanged GI pipe with flanged 900 GS 
bend including a 150mm long GI pipe 

 
2 
 
1 
 
 
 
 
1 
 
 
 

 
No  
 
No  
 
 
 
 
No  
 
 
 

 
25,000 

 
25,500 

 
 
 
 

8,500 
 
 
 

 
50,000 
 
25,500 
 
 
 
 
8,500 
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flanged with 75mm puddle flange and 
75mm diameter flanged AVK sluice valve 
NP 10 and ball valve. 

¶ Washout pipe: Supply and install 
100x75mm bell mouth GS with 900 bend 
connected to 100mm diameter flanged 2m 
long GI pipe connected to 30m long 75mm 
diameter UPVC pipe class B including sluice 
valve. 

¶ Overflow pipe: Supply and install 3.6m long 
threaded 75mm diameter GI pipe including 
900 bend , socket, puddle flanges and 
nipple. 

¶ Air vent: Supply and install 800mm long 
75mm diameter threaded GI pipes 
including GF nipple, tee and mosquito 
gauze. 

¶ Valve chambers: Construct standard 
1x1x1m internal dimensions masonry 
chambers 

 
 
1 
 
 
 
 
 
1 
 
 
 
1 
 
 
3 

 
 
No  
 
 
 
 
 
No  
 
 
 
No  
 
 
No  

 
 

112,500 
 
 
 
 
 

12,000 
 
 
 

3,750 
 
 

15,000 

 
 
112,500 
 
 
 
 
 
12,000 
 
 
 
3,750 
 
 
45,000 
 
 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

6,763,680 
676,368 
338,184 

7,778,232 

 
BILL NO 5: CONSTRUCTION OF 4 NO 100M3 WATER STORAGE TANKS 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling 
with approved selected spoil, compacting, 
disposal of surplus material and reinstatement. 
Excavate in normal material to receive 
foundation 

 
50 

 
M3 

 
2000 

 
100,000 

B CONCRETE WORKS 
m) Provide and place grade 20/20 concrete to 

form foundation bed 
n) Provide and place grade 20/20 concrete to 

form walling  
o) Provide and place grade 20/20 concrete to 

form 300 x 300mm column 
p) Provide and place grade 20/20 concrete to 

form slab 
q) Provide precast 1x1m grade 20/20 concrete 

covers with handles  
r) Provide for forming 1x1m opening lined 

 
12 
 
12 
 
1 
 
12 
 
1 
 
1 

 
M3 

 

M3 

 

M3 

 

M3 

 

No  
 
No  

 
15,000 
 
15,000 
 
15,000 
 
15,000 
 
2,000 
 
700 

 
180,000 

 
180,000 

 
15,000 

 
180,000 

 
2,000 

 
700 
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with angle bar 

C FORMWORK 

¶ Provide formwork to receive walling 

¶ Provide formwork to underside of slab 

 
104 
70 

 
M2 

M2 

 
900 
900 

 
93,600 
63,000 

D REINFORCEMENT 

¶ Provide and place Y10 bars  

¶ Provide and place Y12 bars  

¶ Provide and place Y16 bars  

 
970 
12,480 
4,320 

 
Kg  
Kg  
Kg  

 
190 
190 
190 

 
184,300 
2,371,200 
820,000 

E FINISHING WORKS 

¶ Prepare and apply 1:2 c/s mortar including 
water proofing compound at the rate of 
1kg: 50kg of cement to inside of walling 
trowelled smooth and comprising of 15mm 
backing and 5mm finish coat. 

¶ Prepare and apply 1:2 c/s mortar including 
water proofing compound at the rate of 
1kg: 50kg of cement to floor screeding 
trowelled smooth and comprising of 15mm 
backing and 5mm finish coat. 

¶ Prepare and apply 1:3 c/s mortar to render 
outside of walling trowelled smooth and 
comprising of 15mm backing and 5mm 
finish coat. 

 
48 
 
 
 
 
 
60 
 
 
 
 
48 

 
M2 

 
 
 
 
 
M2 

 
 
 
 
M2 

 
1100 

 
 
 
 
 

1100 
 
 
 
 

850 

 
52,800 
 
 
 
 
 
66,000 
 
 
 
 
40,800 

F MISCELLINEOUS AND SPECIALS 

¶ Fabricate and install GI ladder painted with 
red oxide of the inside and outside of tank 

¶ Outlet pipe: Supply and install 150x75mm 
bell mouth GS with 900 double bend 
connected to 110mm diameter flanged 
pipe 3.6m long including 75mm diameter 
flanged AVK sluice valve NP 10 and 110mm 
diameter GI pipe 2m long. 

¶ Inlet pipe: Supply and install 4m long 
75mm flanged GI pipe with flanged 900 GS 
bend including a 150mm long GI pipe 
flanged with 75mm puddle flange and 
75mm diameter flanged AVK sluice valve 
NP 10 and ball valve. 

¶ Washout pipe: Supply and install 
100x75mm bell mouth GS with 900 bend 
connected to 100mm diameter flanged 2m 
long GI pipe connected to 30m long 75mm 
diameter UPVC pipe class B including sluice 
valve. 

¶ Overflow pipe: Supply and install 3.6m long 
threaded 75mm diameter GI pipe including 
900 bend , socket, puddle flanges and 

 
2 
 
 
1 
 
 
 
 
1 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
 

 
No  
 
 
No  
 
 
 
 
No  
 
 
 
 
No  
 
 
 
 
 
No  
 
 
 

 
25,000 

 
 

25,500 
 
 
 
 

8,500 
 
 
 
 

112,500 
 
 
 
 
 

12,000 
 
 
 

 
50,000 
 
 
25,500 
 
 
 
 
8,500 
 
 
 
 
112,500 
 
 
 
 
 
12,000 
 
 
 



75 | P a g e 
 

nipple. 

¶ Air vent: Supply and install 800mm long 
75mm diameter threaded GI pipes 
including GF nipple, tee and mosquito 
gauze. 

¶ Valve chambers: Construct standard 
1x1x1m internal dimensions masonry 
chambers 

1 
 
 
3 

No  
 
 
No  

3,750 
 
 

15,000 

3,750 
 
 
45,000 
 
 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                                            Total for 1 no tank = 

         TOTAL for 4 no tanks carried forward to Summary = 

4,606,650 
460,665 
230,332 

5,297,647 
21,190,590 

 
BILL NO 6: MAIN PIPELINE INSTALLATION FROM KWA WANYIKA INTAKE TO MAIN TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
396 

 
 
 
M3 

 
 
 

600 

 
 
 

237,600 

B MAIN PIPELINE WORKS 
Provide and install 75mm diameter PVC PN 8 
including all necessary fittings and jointings  
E.o. supply and install; 

i. 75mm GI pipeline including all necessary 
fittings and jointings (provisional) 

ii. 75mm washout valve  
iii. 180mm air valve 
iv. 600x600x600 chambers 

 
1,468 
 
 
60 
1 
2 
3 

 

M 
 
 
M 
No  
No   
No  

 
810 
 
 
2,625 
8000 
25,000 
7,000 

 
1,189,080 

 
 

157,500 
8,000 

50,000 
21,000 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

1,663,180 
166,318 
83,159 

1,912,657 

 
BILL NO 7: MAIN PIPELINE INSTALLATION FROM SHANGA INTAKE TO MAIN TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
 
 
396 

 
 
 
 
 

 
M3 

 
 
 
 
 
 

600 

 
 
 
 
 
 

237,600 
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B MAIN PIPELINE WORKS 
Provide and install 160mm diameter PVC PN 10 
including all necessary fittings and jointings  
 
Provide and install 110mm diameter PVC PN 10 
including all necessary fittings and jointings  
 
E.o. supply and install; 

i. 160mm GI pipeline including all necessary 
fittings and jointings (provisional) 

ii. 160mm washout valve  
iii. 160mm air valve 
iv. 600x600x600 chamber 

 
410 
 
 
 
554 
 
 
60 
 
1 
2 
3 

 

M 
 
 
 

M 
 

 

M 
 
No  
No   
No  

 
2,600 
 
 
 
1,800 
 
 
5,820 
 
106,180 
54,980 
7,000 

 
1,066,000 

 
 
 

997,200 
 
 

349,200 
 

106,180 
109,960 
21,000 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

2,648,540 
264,854 
132,427 

3,045,821 

 
BILL NO 8: PIPELINE INSTALLATION FROM MAIN TANK TO KWA MZEE FRED TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
1,001 

 
 
 
 
M3 

 
 
 
 

600 

 
 
 
 

600,600 

B MAIN PIPELINE FROM MAIN TANK TO RIVER 
CROSSING  
Provide and install 90mm diameter PVC PN 16 
including all necessary fittings and jointings  
Provide and install 63mm diameter PVC PN 16 
including all necessary fittings and jointings  
 
E.o. supply and install; 
 

i. 90mm GI pipeline including all necessary 
fittings and jointings (provisional) 

ii. 90mm washout valve  
iii. 600x600x600 chambers 
iv. 110mm diameter GI pipe sleeve at road 

crossing 

 
 
900 
 
 
240 
 
 
 
20 
1 
1 
12 

 

 

M 
 
 
M 
 

 

 

M 
No   
No  
M 

 
 
3,850 
 
 
2,695 
 
 
 
3,250 
60,000 
7,000 
4,675 

 
 

3,465,000 
 
 

646,800 
 
 
 

65,000 
60,000 
7,000 

56,100 

C MAIN PIPELINE FROM RIVER CROSSING TO KWA 
MZEE FRED TANK 
Provide and install 32mm diameter PVC PN 16 
including all necessary fittings and jointings  

 
 
 
1,140 

 

 

 

M 

 
 
 
540 

 
 
 

615,600 
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E.o. supply and install; 

i. 32mm washout valve  
ii. 600x600x600 chambers 
iii. 50mm diameter GI pipe sleeve at road 

crossing 

 
 
1 
1 
12 

 
 
No   
No  
M 

 
 
5,600 
7,000 
1,625 

 
 

5,600 
7,000 

19,500 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

4,947,600 
494,760 
247,380 

5,689,740 

 
BILL NO 9: PIPELINE INSTALLATION FROM RIVER CROSSING JUNCTION TO KWA SADAM 
JUNCTION 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 
 
E.o. excavation in hard rock 

 
 
 
 
 
 
351 
 
150 

 
 
 
 
 
 
M3 

 
M3 

 

 
 
 
 
 
 

600 
 

2,000 
 

 
 
 
 
 
 

210,600 
 

300,000 

B PIPELINE FROM RIVER CROSSING TO SADAM 
JUNCTION 
Provide and install 32mm diameter PVC PN 16 
including all necessary fittings and jointings  
 
E.o. supply and install; 

i. 32mm GI pipeline including all necessary 
fittings and jointings (provisional) 

ii. 40mm washout valve  
iii. 40mm air valve 
iv. 600x600x600 chambers 
v. 50mm diameter GI pipe sleeve at road 

crossing 

 
 
1,200 
 
 
 
400 
 
2 
2 
4 
12 

 
 
M 
 
 
 
M 
 
No   
No  
No  
M 

 
 
640 
 
 
 
875 
 
5,600 
5,600 
7,000 
1,625 

 
 

768,000 
 
 
 

350,000 
 

11,200 
11,200 
28,000 
19,500 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

1,698,500 
169,850 
84,925 

1,953,275 

 
BILL NO 10: PIPELINE INSTALLATION FROM KWA SADAM JUNCTION AND KWA SADAM TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 
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A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
 
123 

 
 
 
 

 
M3 

 

 
 
 
 
 

600 

 
 
 
 
 

73,800 

B PIPELINE FROM SADAM JUNCTION TO SADAM 
TANK 
Provide and install 25mm diameter PVC PN 16 
including all necessary fittings and jointings  
 
E.o. supply and install; 

i. 40mm diameter GI pipe sleeve at road 
crossing 

 
 
420 
 
 
12 

 

 

M 
 
 
M 
 

 
 
340 
 
 
1,125 

 
 

142,800 
 
 

13,500 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

230,100 
23,010 
11,505 

264,615 

 
BILL NO 11: PIPELINE INSTALLATION FROM KWA SADAM JUNCTION AND KWA MZEE NGETI 
TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
 
281 

 
 
 
 
 
M3 

 
 
 
 
 

600 

 
 
 
 
 

168,600 

B PIPELINE FROM SADAM JUNCTION TO KWA MZEE 
NGETI TANK  
Provide and install 25mm diameter PVC PN 20 
including all necessary fittings and jointings  

 
 
960 

 

 

M 

 
 
210 

 
 

201,600 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

370,200 
37,020 
18,510 

425,730 

 
BILL NO 12: PIPELINE INSTALLATION FROM MAIN TANK AND KWA MZEE AMON TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 
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A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
211 

 
 
 
 
M3 

 
 
 
 

600 

 
 
 
 

126,600 

B PIPELINE FROM MAIN TANK TO KWA MZEE AMON 
TANK  
Provide and install 90mm diameter PVC PN 10 
including all necessary fittings and jointings  
 
Provide and install 63mm diameter PVC PN 10 
including all necessary fittings and jointings  

 
 
 
576 
 
 
144 
 

 

 

M 
 
 
 
M 

 
 
1,500 
 
 
 
1,050 

 
 

864,000 
 
 
 

151,200 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

1,141,800 
114,180 
57,090 

1,313,070 

 
BILL NO 13: PIPELINE INSTALLATION FROM MAIN TANK AND KWA MZEE NGANGA TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
193 

 
 
 
 
M3 

 
 
 
 

600 

 
 
 
 

115,800 

B PIPELINE FROM MAIN TANK TO KWA MZEE 
NGANGA TANK  
Provide and install 40mm diameter PVC PN 10 
including all necessary fittings and jointings  
 
Provide and install 32mm diameter PVC PN 10 
including all necessary fittings and jointings  

 
 
 
588 
 
 
72 

 

 

 

M 
 
 
M 

 
 
 
310 
 
 
200 

 
 
 

182,280 
 
 

14,400 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

312,480 
31,248 
15,624 

359,352 

 
BILL NO 14: PIPELINE INSTALLATION FROM MAIN TANK AND KWA MZEE GIBRAN TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 
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A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
 
70 

 
 
 
 
 
M3 

 
 
 
 
 

600 

 
 
 
 
 

42,000 

B PIPELINE FROM MAIN TANK TO KWA MZEE GIBRAN 
TANK  
Provide and install 32mm diameter PVC PN 10 
including all necessary fittings and jointings  

 
 
 
240 

 

 

 

M 

 
 
 
200 

 
 
 

48,000 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

90,000 
9,000 
4,500 

103,500 

 
BILL NO 15: PIPELINE INSTALLATION FROM MAIN TANK AND KWA DR NBOGHO TANK 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
70 
 

 
 
 
 
M3 

 

 
 
 
 

600 
 

 
 
 
 

42,000 

B PIPELINE FROM MAIN TANK TO KWA DR MBOGHO 
TANK  
Provide and install 63mm diameter PVC PN 10 
including all necessary fittings and jointings  
Provide and install 40mm diameter PVC PN 10 
including all necessary fittings and jointings  

 
 
156 
 
 
84 

 

 

M 
 
 
M 

 
 
760 
 
 
310 

 
 

118,560 
 
 

26,040 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

186,600 
18,660 
9,330 

214,590 

 
BILL NO 16: PIPELINE INSTALLATION FROM KWA GIBRAN AND WATER POINT 

No ITEM DESCRIPTION BOQ AMOUNT 

UNIT QTY RATE AMOUNT 

A EXCAVATION AND EARTHWORKS 
To include for all trimming to levels, backfilling with 
approved selected spoil, compacting, disposal of 
surplus material and reinstatement. 
Excavate trench 650mm deep by 450mm wide, lay, 
test and back fill 

 
 
 
 
30 
 

 
 
 
 

M3 

 

 
 
 
 

600 
 

 
 
 
 

18,000 
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B PIPELINE FROM KWA MZEE GIBRAN TANK AND 
WATER POINT 
Provide and install 32mm diameter PVC PN 16 
including all necessary fittings and jointings  
Provide and install 25mm diameter PVC PN 16 
including all necessary fittings and jointings  

 
 
840 
 
 
120 

 

 

M 
 
 
M 

 
 
337 
 
 
210 

 
 

283,080 
 
 

25,200 

                                                                       SUB-TOTAL = 
                                                  Add 10% for contingency = 
                                            Add 5% for supervision costs = 
                                  TOTAL carried forward to Summary = 

326,280 
32,628 
16,314 

375,222 

 
SUMMARY OF BILLS 
 

BILL 
NO 

BILL DESCRIPTION BILL AMOUNT 
(KSHS) 

1 PRELIMINARIES TO THE CONSTRUCTION OF KWA WANYIKA AND 
SHANGA INTEGRATED WATER PROJECT 

3,000,000 

2 CONSTRUCTION OF SHANGA WEIR 832,025 

3 CONSTRUCTION OF 400M3 WATER STORAGE TANK 11,491,019 

4 CONSTRUCTIONOF 150M3 WATER STORAGE TANK 7,778,232 

5 CONSTRUCTIONOF 4 NO 100M3 WATER STORAGE TANK 21,190,590 

6 MAIN PIPELINE INSTALLATION FROM KWA WANYIKA INTAKE TO MAIN 
TANK 

1,912,657 

7 MAIN PIPELINE INSTALLATION FROM SHANGA INTAKE TO MAIN TANK 3,045,821 

8 PIPELINE INSTALLATION FROM MAIN TANK TO KWA MZEE FRED TANK 5,689,740 

9 PIPELINE INSTALLATION FROM RIVER CROSSING TO KWA MZEE 
SADAM JUNCTION 

1,953,275 

10 PIPELINE INSTALLATION FROM KWA MZEE SADAM JUNCTION TO KWA 
MZEE SADAM TANK 

264,015 

11 PIPELINE INSTALLATION FROM KWA MZEE SADAM JUNCTION TO KWA 
MZEE NGETI TANK 

425,730 

12 PIPELINE INSTALLATION FROM MAIN TANK TO KWA MZEE AMON 
TANK 

1,313,070 

13 PIPELINE INSTALLATION FROM MAIN TANK TO KWA MZEE NGANGA 
TANK 

359,352 

14 PIPELINE INSTALLATION FROM MAIN TANK TO KWA MZEE GIBRAN 
TANK 

103,500 

15 PIPELINE INSTALLATION FROM MAIN TANK TO KWA DR MBOGHO 
TANK 

214,590 

16 PIPELINE INSTALLATION FROM KWA MZEE GIBRAN TO WATER POINT 375,222 

17 7 KM DISTRBUTION LINES AND 200 NO WATER METERS 3,000,000 

                                                          GRAND TOTAL = 62,948,838 

 
Financial and Economic Analysis for Construction of Kwa Wanyika and Shanga Integrated water 

project 
 

      1.1: Technical aspects Considered 
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(a) Areas to be under horticulture Production 
The Construction of Kwa Wanyika and Shanga Integrated water project has a target beneficiary of 
approx. 1,000 farmers, and they are expected to irrigate a total area of 12 ha, keep 600 heads of dairy 
cattle.   
 
(b) Yield of the Proposed irrigated Crops and Estimated Producer prices 
The following table summarizes the estimated yield of the horticultural crops under irrigation. A 
conservative yield levels and producers prices has been assumed.  

 
Table 01: Estimated Yield of the Horticultural Crops 

Crop Estimated yield/ Ha, in kg Projected producer price, kshs 
per kg 

Kales  30,000 6 

Tomatoes 50,000 8 

 
(c)  Crop Production pattern & Intensity 

The following is the cropping intensity: 

¶ Kales   3 times per year 

¶ Tomatoes   2 times per year 
 
(d) Farm Input Levels and Cost of Production(Variable Costs) per year  

The following table gives a summary of the production cost per ha for the horticultural crops (see 
attached annex on gross margins for details). A level II farm input is used.  

Table 02: The Production Cost / Ha for the Horticultural Crops 

Crop Area cropped 
per season, Ha 

No. of cropping 
per year 

Production 
cost per Ha  

Total Production 
costs/year, Kshs  

Kales  8 3 80,160 1,923,840 

Tomatoes 4 2 93,650 749,200 

Total Cost of Crop Production per year 2,673,040 

The above table shows that the total costs of growing horticultural crops, given the crop intensities, over 
the year will amount to Kshs 2,673,040. This is a summation of the total incurred costs by each 
individual smallholder farmer in growing horticultural crops within their small farms. 

 
(e) Value of horticultural Crop Production  
Based on the above technical and economic parameters in a, b and c above, the following table 
summarizes the gross value of the crop production per year arising from the growing of horticultural 
crops. 
 

Table 03: The Gross Value of the Crop Production per Year 

Crop Area cropped per 
season, Ha 

No. of cropping 
per year 

Gross Sales 
per Ha, 
Kshs 

Total Gross 
Sale/year, Kshs  

Kales  8 3 180,000 4,320,000 

Tomatoes 4 2 400,000 3,200,000 

Value of total Crop Produced/ year 7,520,000 
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Similarly, the above table shows that the value of the total horticultural crop produced, given the crop 
intensities, over the year amounts to KShs 7,520,000. This reflects the additional money that will be 
circulating within this community in a year. 

 From table 02 and 03 above, the gross margins from the production of the crops are summarized in the 
table below; 
 

Table 04: Summary of the Gross Margins 

Crop Gross Sale/ Year,  
Kshs 

Cost of production 
/year, KShs  

Gross Margin /Year, 
KShs 

Kales  4,320,000 1,923,840 2,396,160 

Tomatoes 3,200,000 749,200 2,450,800 

 7,520,000 2,673,040 4,846,960 

From the table above, it is evident that the community will, in aggregate, receive total gross margin 
earninƎǎΩ ŀƳƻǳƴting to Kshs 4,846,960 from the cultivation of the horticultural crops following 
implementation of the project. 

 
(f) Value of Dairy Production  

It is expected with the project the community will keep 600 heads of dairy cattle. 
Table 05: The Gross Value of the cost dairy Production per Year 

Livestock  No of 
heads 

Cost of 
medication per 
year per head 

Labour costs per 
year per head 

Cost of 
fodder per 
year per 
head 

Total  
Cost/year, Kshs  

Dairy Cattle  600  ksh 6,000  ksh 32,000 Ksh 36,000 44,400,000 

Value of total dairy Production/ year 44,400,000 

 
Table 06: The Gross Value of the dairy sales per Year 

Livestock  No of 
Heads 

Production of 
milk per month 
per head 

No of months 
produced 

Gross Sales per 
kg, Kshs 

Total Gross 
Sale/year, Kshs  

Dairy Cattle  600 900 kg 11 30 178,200,000 

 Value of total milk / year 178,200,000 

 
Table 07: Summary of the Gross Margins for Dairy production 

livestock Gross Sale/ Year,  
Kshs 

Cost of production 
/year, KShs  

Gross Margin /Year, 
KShs 

3 dairy Cattle 178,200,000 44,400,000 133,800,000 

From the table above, it is evident that the community will, in aggregate, receive total gross margin 
earninƎǎΩ ŀƳƻǳƴǘƛƴƎ ǘƻ YǎƘǎ 133,800,000 from dairy production following implementation of the 
project. 

 
 
(g) Value of Man hours Production  

It is expected with the project the community will save 3 hours per house hold per day per year. 
Table 08: The Gross Value of the Manhours Production per Year 

Holding  No of households No. of  hours Gross cost per Total Gross 
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per year Hour, Kshs Sale/year, Kshs  

Household  200 1,095 62.50 13,687,500 

Value of total Manhours saved/ year 13,687,500 

 
Similarly, the above table shows that the value of the total Manhours gained, given the time saved to 
fetch water, over the year amounts to KShs 13,687,500.  

 
(h) Capital Investment 
The project costing was done covering all the necessary aspects of the proposed project.  The total 
project costs are estimated at Kshs. 62,948,838.  This is the funds that will be invested to implement the 
various components of the proposed project. 
 
1.2: Financial Analysis 
In addition to the above technical and economic assumptions and / considerations, other assumptions 
used to come up with the analysis include the following: 

¶ There will be ready and consistent market for the horticultural, livestock and Manhours produce  

¶ The infrastructure will be replaced in the 15th year.  

¶ The current cost of capital (interest rate) is assumed at 18 per cent. 
 
Table 09:  Construction of Kwa Wanyika and Shanga Integrated water project: Financial Analysis using 
the NDPV rule for 15 years of the Project Life. 
 

Year 
Capital  
Investment 

Annual 
Production 
Costs, Kshs 

Annual Gross 
Sales, Kshs 

Net Benefits, 
Kshs 

Discounted 
Benefits, Kshs 

1 62,948,838 47,073,040 199,407,500 152,334,460 129,097,000 

2  47,073,040 199,407,500 152,334,460 109,404,237 

3  47,073,040 199,407,500 152,334,460 92,715,455 

4  47,073,040 199,407,500 152,334,460 78,572,419 

5  47,073,040 199,407,500 152,334,460 66,586,796 

6  47,073,040 199,407,500 152,334,460 56,429,488 

7  47,073,040 199,407,500 152,334,460 47,821,600 

8  47,073,040 199,407,500 152,334,460 40,526,780 

9  47,073,040 199,407,500 152,334,460 34,344,728 

10  47,073,040 199,407,500 152,334,460 27,204,061 

11  47,073,040 199,407,500 152,334,460 24,665,849 

12  47,073,040 199,407,500 152,334,460 20,903,262 

13  47,073,040 199,407,500 152,334,460 17,714,629 

14  47,073,040 199,407,500 152,334,460 15,012,397 

15  47,073,040 199,407,500 152,334,460 12,722,370 

                                                                             TOTAL = 773,721,071 

 
(j) Net Discounted Present Value @ 18% 
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In the table 09 above, the Net discounted present Value, NDPV, of the project is positive and stands at 
Kshs 773.7 million. 18% interest was adopted having taken into account the prevailing interest rate in 
the market.  This interest rate was applied to discount flow of revenues and cost of the project.   
 
Table 10:  Construction of Kwa Wanyika and Shanga Integrated water project: Financial Analysis using 
the IRR rule for 15 years of the Project Life. 

Year  Net Benefits, 
Kshs 

Cost of capital r = 
300% 

r = 280% r = 240% 

1 152,334,460 38,083,615 40,088,015 44,804,252 

2 152,334,460 9,520,903 10,549,477 13,177,721 

3 152,334,460 2,380,225 2,776,178 3,875,800 

4 152,334,460 595,056 730,573 1,139,941 

5 152,334,460 148,764 192,256 335,276 

6 152,334,460 37,191 50,593 98,610 

7 152,334,460 9,297 13,314 29,003 

8 152,334,460 2,324 3,503 8,530 

9 152,334,460 581 922 2,508 

10 152,334,460 145 242 737 

11 152,334,460 36 63 217 

12 152,334,460 9 17 63 

13 152,334,460 2 4 18 

14 152,334,460 0.56 1 6 

15 152,334,460 0.14 0.3 2 

TOTALS = 50,778,148.7 54,405,158.3 63,472,684 

 
(k) Internal Rate of Return (IRR) 
The IRR determines the rate at which the project will generate its internal revenues. A project is 
considered worth investing when the IRR is higher the prevailing cost of capital (interest rate).  As shown 
in table 09 above, the Internal Rate of Return, IRR determined by trial and error, for this investment is 
much higher than the cost of capital and stands at about 240% when the cumulative discounted benefits 
equal the capital cost of project.  
 
Therefore, with the assumed economic and technical parameters, the two indicators, NDPV and IRR, 
clearly shows the project is worth investing in. 
 

GROSS MARGIN FOR KALES ς 1 HA 
 Unit in Kgs Qty  Cost/Unit Value (Kshs) 

Item gross income  30,000 6 180,000 

Variable costs 

Ploughing Ha  1 8,750 8,750 

Seeds  Kg  0.3 110 660 

Fert. DAP Bags  4 3,000 12,000 

Fert. SA/Urea Bags  6 2,000 12,000 

Fert. Application m/days 15 100 1,500 

Planting  m/days 30 100 3,000 

Manure  Tons  30 500 15,000 

Weeding x 2 m/days 40 100 4,000 
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Nursery mgnt m/days 10 100 1,000 

Pesticides   

-Milraz lts 4 1,800 7,200 

-Ridomil  Kg  4 1,800 7,200 

-Spraying/T dress m/days 15 100 1,500 

 

Grading   m/days 50 100 5,000 

Packing in bags Bags  7 50 350 

Watering charges 1,000 

  

Total variable costs 80,160 

Gross margin/ha 99,840 

 

GROSS MARGIN FOR TOMATOES (ANNA F1) ς 1 HA 
 Unit in Kgs Qty  Cost/Unit Value (Kshs) 

Item gross income  50,000 8 400,000 

Variable costs 

Ploughing Ha  1 8,750 8,750 

Seeds  gms 200 7,500 30,000 

Fert. DAP Bags  2 3,000 6,000 

Fert. SA/Urea Bags  2 2,000 4,000 

Fert. Application m/days 15 100 1,500 

Planting  m/days 20 100 2,000 

Manure  Tons  10 500 5,000 

Weeding x 2 m/days 60 100 6,000 

Nursery mgnt m/days 8 100 800 

Pesticides   

-Bestox lts 2 1,800 3,600 

-Ridomil/Milraz  Kg  5 1,800 9,000 

-Spraying m/dats 10 100 1,000 

 

Harvesting/grading  m/days 100 100 10,000 

Transport      

Watering charges 6,000 

  

Total variable costs 93,650 

Gross margin/ha 306,350 
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Annex 5. Land Agreement Documents 

Annex 5.1 Tank 1 Site- Main Tank (400m3)- John Ngoo Mbogho 
Annex 5.1.1 Minutes of Consultation with John Ngooôs Family 
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Annex 5.1.2 Land Donation Agreement by John Ngoo 
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Annex 5.2 Tank 2 Site (100m3)- Magret Wakesho Mwasigwa 
Annex 5.2.1 Minutes of Consultation with Magaret Mwasigwa Family 
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Annex 5.2.2 Land Donation Agreement by Margaret Wakesho Mwasigwa 
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Annex 5.3 Tank 3 Site (100m3)- Lambert Mbela Kwaria  
Annex 5.3.1 Minutes of Consultation with Lambert Mbela Kwaria Family  
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Annex 5.3.2 Land Donation Agreement by Lambert Mbela Kwaria 
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Annex 5.4 Tank 4 Site (150m3)- Mwasigwa Tangai Mwasigwa 
Annex 5.4.1 Minutes of Consultation with Mwasigwa Tangai Mwasigwa Family 
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Annex 5.4.2 Land Donation Agreement by Mwasigwa Tangai Mwasigwa 
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Annex 5.5 Tank 5 Site (100m3)- Noel Kwaria Mwasi 
Annex 5.5.1 Minutes of Consultation with Noel Kwaria Mwasi Family 

 
   

 



103 | P a g e 
 

Annex 5.5.2 Land Donation Agreement by Noel Kwaria Mwasi 
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Annex 5.6 Tank 6 Site (100m3)- Nyache Primary School 
Annex 5.6.1 Minutes of Consultation with Nyache Primary School Stakeholders and BOM 

   
 

 






















