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EXECUTI VE SUMMA RY 

The proponent, COUNTY GOVERNMENT OF KISUMU through Kenya Climate Smart Agriculture 

Project (KCSAP)- Project Coordinating Unit, Kisumu proposes to rehabilitate Siany CC3 Irrigation 

Scheme & Infrastructure works in Kabonyo/Kanyagwal Ward, Nyando Sub ï County. The project is 

funded by WORLD BANK and is meant to address the water scarcity crisis for irrigation in Siany CC3 

irrigation scheme; increase agricultural productivity and enhance resilience to climate change risk at an 

estimated cost of Kshs. 37,000,000.00 (Thirty-seven Million Kenya Shillings Only).  

The exact project location is Kwakungu Location, Kabonyo/Kanyagwal Ward, next to Nyangande Market 

Centre, approximately 5.8Km from Kisumu ï Nairobi highway at Korowe Centre along Korowe ï

Kabonyo/Nyangande road. The GPS coordinates (Latitude 00 12.0840'' Longitude 034 51.2630'). The 

scheme intends to source its irrigation water from River Miriu, a distributary of River Nyando and will 

cover a distance of 2Km.  

The project will entail construction of an irrigation scheme which will see the current acreage under 

irrigation increase, diversity of crops grown increase and all year round farming since water will be 

available throughout. Through this project therefore, it is expected that agricultural production in the 

county and beyond will improve, there will be diversification in crop variety grown and poverty will be 

alleviated. 

 

This ESIA study is in compliance to EIA/EA regulations 2003, pursuant to the EMCA (Amendment) 

2015 and was conducted to determine the potential impacts of the proposed project and propose 

appropriate mitigation measures for the adverse environment and social impacts for purposes of ensuring 

sustainable development. 

The methodology of the process which culminated to the assessment and the subsequent ESIA project 

report included the following: -Reconnaissance visits Baseline Data collection: Data collection Data 

Analysis and Evaluation of Alternatives: Consultation and public participation and Preparation of the 

Project Report: This Environmental and Socia l  Impact Assessment project report was then prepared 

taking into account all relevant regulations and laws indicated in the Legal framework. 

 

The project is set to have both positive and negative impacts with most of the positive impacts happening 

during the construction and operation phases of the project. The main positive impacts include; 

employment opportunities, Improvement of infrastructure and social services, opportunities for skills 

acquiring and knowledge advancement to the farmers, Positive social change, Economic development, 

increased agricultural productivity leading to food security while negatives are resource conflicts, 

pollution of rivers and wetlands, Land degradation owing to extraction of materials and Irrigation related 

diseases.  

Mitigation measures are proposed in the environmental social management and monitoring plan at an 

estimated cost of . this is to be implemented by the contractor. 

 

It is the recommendation of the experts that the project be approved for implementation 

provided the outlined mitigation measures are adhered to. 
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CHAPTER ONE: I NTRODUCTION 

1.1 Project Overview 

Kisumu County exhibit low acreage under irrigation agriculture (10,204 Ha: NIA schemes ï 4,162Ha 

Smallholder schemes 6,042 Ha) against Kenya potential of 1.3 million Ha. Despite the huge potential 

for rice farming, the County is food insecure and mainly rely on food imports from its neighboring 

counties. This therefore necessitate for irrigation development.  

 

The COUNTY GOVERNMENT OF KISUMU - Kenya Climate Smart Agriculture Project 

(KCSAP), a project supported by Government of Kenya/World Bank under the state Department for 

crops Development in the Ministry of Agriculture, Livestock, Fisheries and Cooperatives (MoALF&C), 

proposes to construct Siany CC3 Irrigation intake, line canal & auxiliary infrastructure for irrigated 

Agriculture in Kabonyo/Kanyagwal ward from an existing canal alignment.  

 

Siany CC3 is a cluster scheme under the South West Kano Irrigation scheme. It is composed of 4 

irrigation blocks of more than 75 acres irrigated land and was officially registered in the year 2016. 

Block 1 is partly in Kamget village and Kwakungu Village, Block 2 and 3 are in Kwakungu Village 

and Block 4 is in upper Abwanda ï Kogwen village. The proposed project is intended to benefit 2,650 

people. The scheme currently has registered farmers.  

The Scheme project is located in Kwakungu Location, just next to Nyangande Market Centre, 

approximately 5.8Km off Kisumu ï Nairobi highway along Korowe ïKabonyo/Nyangande road. The 

scheme sources its water from River Miriu, a distributary of River Nyando. The proposed project 

involves construction of a weir at a point with GPS coordinates of Latitude 00 11.8610ôôS and 

Longitude 034 51.6870ôôE and dykes, the 2Km canal runs from the weir point through Block 4; it 

crosses Korowe ï Kabonyo road. The canal then runs along Korowe ï Kabonyo road to the schemeôs 

main distribution box in block 1, block 2 and block 3 until it exit the scheme.  

The proposed project comprises of construction of a weir, dykes, a 2Km canal, distribution box and 

paddies and a 200m long diversion (to give room for construction works on the stream channel). The 

structures will  be constructed and be improved in line with the safety and capacity requirements. 

When completed, the project will address the water scarcity crisis, increase agricultural productivity 

and enhance their resilience to climate change risk, improve self-sufficiency and household income, 

reduce land degradation through erosion reduction and improve crop production during dry seasons in 

line with KCSAP development objectives.  The project will benefit a population of 2,650 individuals, 

out of which 530 people (210 male & 320 Female) mostly scheme farmers will directly benefit from the 

project while the rest 2,120 people (840 Male and 1,280 Female) will indirectly benefit from the 

proposed irrigation scheme project. (County Government of Kisumu- KCSAP). 

The survey works and designs for the proposed development were done by Department of 

Agriculture, Irrigation, Livestock & Fisheries  and the proposed development has been approved by 

the County Government of Kisumu subject to fulfillment of the conditions given and water abstraction 

permit obtained from Water Resources Authority. 

1.2 Background and Rationale of the ESIA  

The County ESS team administered the ESS screening checklist and recommended SPR for the project.  

It is against this background that the proponent, County Government of Kisumu - Kenya Climate 
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Smart Agriculture Project (KCSAP)  engaged expertise of BAYPAL CONSULTANCY FIRM,  a 

firm of registered ESIA/EA experts to carry out the study and prepare this SPR report. 

This Environmental Impact Assessment project report therefore provides relevant information and an 

environmental consideration on the proponentôs intention to seek approval from National 

Environmental Management Authority (NEMA); for the proposed construction of Siany CC3 

irrigation scheme and infrastructure works. The project is necessitated by the need to improve irrigation 

development, increase agricultural productivity and enhance their resilience to climate change risk to 

the residents of Kabonyo/Kanyagwal Ward, improved improve household income and reduce land 

degradation through erosion reduction.  

The key objective is to mitigate confl icts with the environment at the vicinity during implementation 

and operational phases. In addition, it is now mandatory for Environmental and Social Impact 

Assessments (ESIAs) to be undertaken on projects of such nature and magnitude. Pursuant to the 

prevailing legal requirements as envisaged in the Environmental Management and Coordination Act 

(EMCA), 2015 and to ensure sustainable environmental management, the project proponent 

commissioned the undertaking of this ESIA study for the proposed project; and incorporated 

substantial environmental aspects as advised by NEMA. 

1.3 Project Objectives 

The main objective of the project is to provide a gravity fed irrigation system which will enhance 

efficiency of irrigation water conveyance for the Siany CC3 irrigation scheme; increase area under 

irrigation and achieve food self-sufficiency and security at the local and national levels.  

The main activities will involve the construction of the scheme major components, which comprises-: 

i. Irrigation Water supply which includes a water diversion (Weir) channel from Miriu river at 

upper Bwanda sub-location (for gravity water supply to the scheme),  

ii.  Intake protection works using Dykes, 

iii.  Clearing the existing scheme canal alignment,  

iv. Conveyance system; (Construction of a lined canal from River Miriu intake point to Block 3 

scheme exit point ï 2km)  

v. Construction of distribution boxes along the lined and paddies 

vi. Construction of 200m diversion Drainage networks to give way for the construction;  

vii.  Construction of culverts 

1.4 Methodology 

The methodology of the process which culminated to the assessment and the subsequent ESIA 

project report included the following: - 

¶ Preliminary Assessment of the site; where the experts visited the site to know the location. 

¶ Screening: This is the initial phase of any ESIA process. It involves the determination of 

whether or not an ESIA study is required for a particular development activity. Determination in 

the proposed project depended on the following aspects but not limited to: 

-     The sensitivity of the area likely to be affected; 

-     Public health and safety; 

-     The possibil ity of uncertain, unique or unknown risks; 

- The possibili ty of having individually insignif icant but cumulatively signif icant 

impacts; 
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- Whether the proposed activity affects protected areas, endangered or threatened species 

and habitats; 

From the above, the proposed project was seen to require an Environmental Impact Assessment study 

since construction activities of such magnitude are expected to give forth both negative and positive 

effects to the environment and ultimately contribute to an increased waste generation both in the 

construction and occupational phases. This stage also involved activities such as: 

a.   Getting a comprehensive site description that includes: Location of the proposed project, the 

soils and geology of the proposed site, water resources available on site, drainage system evident 

on site, climatic conditions of the proposed location and its vicinity, vegetation on site, land use 

systems on site and its vicinity, infrastructure at the site and justification for selection of the site 

b. Getting detailed information on: The nature of the proposed construction activities, the   

materials to be used in the construction activities on site and the expected project outputs 

including waste generation 

¶ Collection of Baseline Data: Data collection involved desktop study, discussion with the 

proponent, observation, detailed physical inspection of the proposed site and the surrounding 

areas to determine the present and anticipated impacts of the proposed project, study of the 

approved structural and technical drawings for the proposed project development.  

¶ Data Analysis and Evaluation of Alternatives: Use of checklists and the threshold limits were 

used in data analysis; while the proposed site location, technologies to be employed, product 

mix, scale of construction, potential environmental impacts, capital and operating costs, 

suitability under local conditions, and institutional, training, and monitoring requirements were 

considered in the evaluation of alternatives. 

¶ Consultation and Public Participation:  Here, stakeholders, that include the neighbours to the 

proposed site, Farmers, opinion leaders, chief, concerned department were interviewed and 

asked to fill in questionnaires, FGDs were also conducted to different groups in order to get 

their views, expectations, projected economic and social effects regarding the proposed project 

activities and location. These findings were then analysed and incorporated in this project 

report. 

Preparation of the Project Report: This Environmental Impact Assessment project report was then 

prepared by approved and registered (by NEMA) S experts, who are familiar with the provisions of the 

Environmental Management and Coordination Act (EMCA - Amendment), 2015 and other relevant 

regulations and laws of Kenya as indicated in the Legal framework. 

Submission of the Project Report:   This report will then be submitted to National Environment 

Management Authority (NEMA) upon approval by NPCU review team. 

1.5 Report Outline 

This report is divided into seven main chapters. Chapter one presents the introductory chapter, 

Chapter 2 describe nature of the project, Chapter 3 presents location of the project while Chapter 4 

give an account of public participation. Chapter 5 identifies and discusses anticipated impacts and 

mitigation measures. Chapter 6 presents the Environmental and Social Management & Monitoring 

Plan (ESMMP) while Chapter 7 wraps with the conclusions and recommendation followed by 

references 
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CHAPTER TWO:  NATURE OF THE PROJECT  

2.1 Introduction 

The proposed project entails rehabilitation of Siany CC3 Irrigation Scheme and Infrastructure Works with 

the aim of assisting the local farmers improve agricultural productivity and enhance their resilience to 

climate change risk. The project will be implemented within 6 months at a cost of Ksh. 37,600,000.  

2.2 Description of Design 

The proposed project is designed to have a Weir body with Side concrete wall (upstream and downstream of 

weir body), River bank Dyke at point 00 11.8610ôôS and 034 51.6870ôôE and 2.03km main irrigation canal 

(running from the weir through Block 4 farms). The canal crosses Korowe ï Nyangande road via a culvert 

at a point 00 11.8750''S 034 51.4640ôôE and then runs by the roadside upto the main distribution box at 

00 12.0840ôôS 034 51.2630ôôE in plot 1. The canal the stretches through farms in block 3 to the point it 

exits the scheme farms at 00 12.1260ôôS 034 50.8390ôôE).  

Other Components include: 

Culvert crossings on main canal, supply and placement of pipe culverts of diameter 900MM, construction of 

six foot bridges on main canal and three canal under-pass on main canal (UPVC diameter 300mm or 

culverts hunched with reinforced concrete). There will also be 15 turn outs and three tail end structures or 

fall out structures and 650m chainage drains. (refer to the annexed drawings) 

  

Figure 1: the existing and proposed structure locations 

 

Figure 2: part of the farms to be served, canal and the intake point 

Proposed New weir 

Old weir 
Bridge 

Calvert and 

existing canal  

The main canal- the new one will 

be done at the exact location of 
the old 
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2.3 Project phases activities 

The project will involve three major phases ie construction/ implementation, operation and 

decommissioning. 

2.3.1 Pre- Construction Phase  

2.3.2 Construction Phase Activities and Input 

The construction activities shall begin from the time NEMA gives approval of the Environmental and 

Social Impact Assessment. The following will be undertaken: Site Preparation and Clearance, Sourcing and 

Transportation of Construction Materials, Storage of Materials 

2.3.2.1 Construction Works  

Will involve: Ground Investigation, Demolition and Site Clearance, Concrete Works and Earthworks 

2.3.2.2 Construction Inputs  

Project input will in clude:  Labor, construction Equipment and Materials 

2.3.3 Operational Phase Activities 

This will involve the use of the irrigation project by the community. The activities during this phase include: 

farming activities, Water use and infrastructure management, Monitoring and evaluation 

2.3.4 Project Decommissioning 

Decommissioning of the project will involve abandoning the project or some part of it and restoring the 

farms, the river and other affected resources to their original or near original status as possible.  
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CHAPTER THREE: PROJECT LOCATION  

3.1 Introduction 

The proposed project is to be located in Kwakungu location, Kabonyo/Kanyagwal Ward, Nyando sub 

County in Kisumu County. The GPS coordinates of the site is: Latitude 00 12.0840'' Longitude 

034 51.2630''. The weir will be located across river Miriu with the concrete lined canal stretching over 2Km 

from the weir. The piece(s) of land where the project will be implemented is owned by the community 

members who voluntarily consented (for the implementation of the project on the said piece of land) 

(minutes of land consenting meeting annexed).  

The site was considered for the project due to the request from farmers and availability of reliable water 

source. The land use is also predominantly irrigated agriculture based.  

 

Figure 3: Location of the scheme 

3.2 Physical Environment 

3.2.1 Climatic Conditions 

3.2.1.1 Rain fall  

The Nyando River Basin experiences a bimodal rainfall pattern with long rains in March-May and short 

rains in November-December. The mean annual rainfall ranges from about 1,100 to 1,321mm with a 

maximum mean monthly rainfall of 228mm respectively (JICA, 2019). The amount of rainfall is greatly 

influenced by altitude and relief features. The presence of convective currents in the Lake Victoria region is 

responsible for most of the rain at the shorelines. The Nyando Wetland is a zone of low rainfall 

experiencing semi-arid conditions. 

The relative humidity in the middle and lower basin varies between 55% and 75% in the dry and rainy 

seasons, respectively, peaking in May and July with the minimum occurring in January during the short dry 

season and October, during the long dry season. The monthly mean evaporation ranges from 1300mm to 
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2200mm. The monthly minimum and maximum evaporations are recorded during June/July and March, 

respectively. Water stress occurs especially after the second rains which are feeble and unreliable 

3.2.1.2 Ambient Air Quality  

There are minimal air quality issues in the area as there are no industrial activities in the area. The likely 

source of air pollution in the area is from wind blowing the loose uncovered surfaces.  

3.2.1.3 Temperatures 

The mean minimum annual temperature peaks are recorded in August through September and ranges from 

14°C to 18°C. Highest temperatures are recorded in June through July with annual mean ranging from 27°C 

to 32°C.      

3.2.2 Hydrology  

Nyando River with its head waters in the Mau Forest complex pours its waters into Winam Gulf of Lake 

Victoria after traversing the Kano Plains dissect the Nyando area. The arrival of seasonal floods from the 

upper catchment through the main tributaries & distributaries of Awach Kano and Nyando causes a stage 

rise of flood in the area during rainy seasons. The sources of water for the Nyando Wetland includes direct 

precipitation, runoff from upland areas, inflow from rivers, recharge from aquifers and backflow from the 

lake during flooding.  

3.2.3 Geology and Soil 

The geology of Kano Plain is characterized by a complex succession in the soil profile. Dark coloured clays 

and clay loams are the most widespread of the alluvial soil types; their colour vary from brown to black, 

which corresponds to a variation in clay content of between 35% and 60% respectively in the top soil and of 

between 40.5% and 70% in the subsoil (Millman 1973). Blackness of soils is not due to large amounts of 

organic content, only a small portion of organic nutrients are present in the top soil and characteristic 

blackness is due to the presence of unoxidised minerals in the soil matrix which are a result of prolonged 

waterlogging on the plains, during times of floods. When moistened these soils become plastic, slightly 

sticky and lose any semblance of a structure, and crack on drying to form a weak, angular, blocky structure. 

Clay soils are usually impervious at depth; consequently, top soils sock up water like a sponge in the rainy 

season until they are saturated 

3.2.4 Biodiversity  

3.2.4.1 Flora 

The natural vegetation in the area largely comprises of grass, shrubs and indigenous trees including Acacia 

and other semi-arid species in the drier parts, most of the agricultural zoned area is covered by crop 

vegetation such as maize, beans, sorghum and rice. Floodplain is generally plain grassland with Acacia spp. 

Lantana spp. and other shrubs in patches. Cyperus papyrus is the most common constituent plant of the area. 

Most tree species observed along the water canals were reeds and waterlily. Other plants observed were 

Gravellia robusta, Casuarina spp and Eaucalyptus spp, Cassia siamea (Caesalpiniaceae), Ficus sycomorus 

(Moraceae), Plaraguite pluagmatoides (Poaceae), Acasia polycartha (Mimosaceae), Aeschenomene 

schimperi (Pappilionaceae) and Polygonum pudehrum (Polygonaceae) 
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3.2.4.2 Fauna 

Fauna of the area comprise many varieties of domesticated animals like cattle, sheep, goats, birds, cat, and 

dogs among others. Wild fauna includes insects, birds, snakes, and rodents. Birds distribution in Nyando is 

influence by human activities and availability of food. They become problematic during ripening phase ï 

when rice plant is already developing and filling grains ï until harvest. Birds species include Eurasian Tree 

Sparrow (Passer montanus), Chestnut Munia (Lonchura malacca), Scaly ï Breasted (Lonchura punctulata), 

White-Bellied Munia (Lonchura leucogastra), weaver bird, quelea quelea. However, at the site and the 

immediate surroundings, there is limited number of fauna due to the human presence so the project will 

have insignificant impact on the fauna. 

3.2.4.3 Sensitive ecosystems  

There is no sensitive ecosystem or places of cultural importance that will be affected by the proposed 

project.  

3.3 Social and Economic Aspects 

3.3.1 Livelihood activities 

Kabonyo Irrigation sub-location has a land area of 21.5 Km², residents have diversified economic activities 

depending on the location. Generally, the residents earn their living from small scale fishing, crop farming, 

livestock keeping and other small commercial activities.  Rice is the main cash crop of the area. In other 

areas, individuals grow fruits, horticultural crops. Out of 41,961 Hectares of land in Nyando Sub-County, 

39,097 Hectares and 2,565 Hectares are used for subsistence and commercial farming. (KNBS ï Census 

2019). Trade is also a major economic activity in the scheme area evident by the presence of Nyangôande 

Market and Korowe market centre.  

3.3.2 Demography 

The study area isdominated by the Luo community. Kabonyo Irrigation Sub ï Location had a population of 

2,830 people according to the 2019 population census and covers an area of 132 Sq.Km.  

3.3.3 Literacy 

The literacy level for Nyando Sub-county stands at 72.5%. The school dropout stands at 18.1%, 11,030 

males and 16,013 girls. This can be attributed to either early marriage or child labour for girls and favour of 

fishing and working in rice plantations for boys. (KNBS, 2019) . There are three schools within three 

kilometers from the project sites (Nyangôande Primary, Withur Primary and secondary schools).  

3.3.4 Sensitive ecosystems or places of cultural importance  

The project area has no sites of cultural value for the community that can be interfered with by the 

proposed project.  
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CHAPTER FOUR: PUBLI C PARTI CIPATI ON & STAKEHOLDER CONSULTATIONS  

4.1 Introduction 

This chapter highlights the methodology used in public consultation; the views of the people 

consulted. The EIA/EA Regulations require that public and stakeholder consultation and involvement 

be conducted during EIA/EA process. This ensures that the public views are incorporated in the  

4.2    Methodology 

 A combination of tools was used to conduct the environmental and social impact assessment. 

Various stakeholders were incorporated into the consultation processes. A stakeholder 

identification and involvement based on various needs, interest and potential influence to the 

project was used. The stakeholders used were; the direct project beneficiaries of the development 

or directly affected (primary stakeholders) and those indirectly affected by the project but 

influence development e.g. departments and local administration (secondary stakeholders). 

Participatory methods were applied to ensure the inclusion of the opinions of stakeholders and 

relevant analytical tools used to analyze the data. Public consultations took off from the scoping 

stage once the ESIA process was commenced with the main objective of involving the public in to 

the design of the project so as to identify and mitigate the likely negative project effects and 

promote the positive ones. Key stakeholders consulted include: - the local beneficiary community, 

line ministries officials, the local area administration; discussions and interviews with key 

informants provided relevant information representing all the socio-economic classes from the 

various division. 

1. Resource person/ key informants who involved interviews with the proponent, management 

committee of Siany CC3 irrigation scheme, local administration and private practitioners.  

2. Administration of simple questionnaires to the community.  Filled questionnaires are annexed to 

this report.  

3. Public baraza at the project site- this was attended by the community including the immediate 

members to the site, chief, Village Administrators, Area MCA representatives, Land surveyor 

and Engineer, Kisumu County Environment officers and KCSAP officials. 

4.3    Reconnaissance of the Project Area 

There was an organized tour of the project area with the Siany CC3 irrigation schemeôs committee 

leaders, local leaders to survey the proposed canal path. The purpose of the tour was to enable the 

ESIA study team familiarization with the project area and to clearly understand the project 

boundaries. 
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Plate 5.1: Part of the area that will be covered by the project ïduring a transect walk (consultants and 

the Irrigation scheme management) 

4.4    Int erviews 

The participation was achieved through the following activities: Community sensitization meetings; 

local leadersô meetings; FGD and collection of KII socio-economic baseline data using 

questionnaires. Among the stakeholders interviewed include: Various stakeholders were involved 

including target beneficiaries, persons affected by the project and key informants. This was to ensure 

that all important environmental, social and economic issues relating to the project are clearly 

understood by all stakeholders to enable them to make informed decisions on the project including 

endorsement and provision of information and recommendations toward enhancement of positive 

impact and mitigation of negative impacts.  Some of the views from the interviews are in section 5.6 

and have been incorporated in the report.  

 
Plate 5.2: Study team conducting interviewing members of the community  

4.4.1   Introductory and participatory & public sensitization meetings (Barazas) 

Introductory meetings were conducted on the 26th and 29th January 2021, with the various county 

officials, KCSAP delegations and scheme leadership relevant government line ministries at the 

scoping stage where issues of concern were discussed. The meetings intended to: -  

¶ Familiarize with the project area.  

¶ Obtain deeper information regarding the project areas;  

¶ Obtain the general perception regarding the project 

Participatory meetings and public sensitization meetings (Barazas) were held from 1st - 3rd February 

2019 in Siany CC3 irrigation scheme. 
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The community sensitization meetings targeted the general affected communities in 

Kabonyo/Kanyagwal ward and the areas of Siany CC3 irrigation scheme involved in various 

economic activities such agriculture. Various aspects of the project were passed on to the public 

including the scope, infrastructure, expected benefits and environmental aspects and the public views 

were also sought. The community members were given opportunities to air their views and bring out 

the issues that were of concern to them through the FGDs. The meetings were aimed at providing 

project overview, identifying Socio-economic aspects, Community participation in the project, 

Natural resources including water and land likely to be affected, proposed mitigation measures for 

identified effects and Possible inputs from the community members. (minutes attached as appendix) 

4.4.2 Key Informant Interviews: 

Interviews were conducted with relevant government departments and members of the proposed 

project who were identified to be knowledgeable enough about the area.  This was meant to brief 

and pass the relevant information to the local leaders and also to get their views. They included 

local representatives such as the chiefs, ward administrators, MCA and other local leaders, to 

establish baseline information and other information collected from the area. Attendance lists 

attached (pages 55-57) 

4.4.3 Focused Group Discussions (FGDs) 

There were FGDs and site visits with key informants to facilitate an in-depth analysis of key 

environmental and social issues. The persons and institutions consulted through this process 

included:  45 (21 males and 24 female) members of Siany CC3 scheme, the Local administration 

at Location and sub-Location levels - chief, County Government department ï Environment, Local 

opinion leaders and various women, local political leaders ï ward admins and MCAôs 

representatives, youths among others.  

 

5.3: Members of the public giving their views on the project during public participation at the scheme 

and at the water intake point respectively 

4.5 General comments from public consultation  

V The people consulted generally welcomed the proposed project noting that it will improve 

in the standard of living of the beneficiary residents. More specifically, constant water 

supply even during dry season thereby ensuring a constant supply of food and agricultural 
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produce. This would in turn ensure effects of famine are tackled adequately.  

V Some members indicated that the construction of the proposed irrigation canal 

infrastructure will enable farmers to diversify their crops based on the local market demand 

and export. This will have a paramount importance in further improving the overall living 

conditions of the people residing in and around the project environment, leading to 

alleviation of the food shortage in Kabonyo/Kanyagwal area and its environs.  

V The community noted that the canal will help in mitigating the drought syndrome in the 

area  

V It was also noted that the project will lead to averting of property damages and losses 

associated with poor flood management. 

V It was noted that during construction phrase there will be improved employment 

opportunities for local people and the new comers. The project will introduce a significant 

amount of money into the economy. During the construction/Installation phase, a good 

proportion of the total project cost will go into wages and salaries. That will increase capital 

flow in the economy.  

V The members noted that the project will create secondary business:  during construction, 

there will be an influx of workers; this creates a need of secondary business such as food 

kiosks to supply the workers with food among others 

V During the operation of the project, the command area may have non-point sources of 

pollutants including nutrients (particularly nitrogen and phosphorous), sediment and 

pesticides on water sources. These crop farm pollutants may enter to the surface water 

through direct surface run off or through seepage to ground water. The community 

suggested that the water from the irrigational canal be periodically sampled, tested and 

treated to avoid use of contaminated water that may result in poor health, incapacitation or 

death. Grass species and trees/ shrubs should be planted where canal exit the farm lands to 

remove contaminants 

V There was also a fear of conflicts and misbehavior arising from workers. Experiences from 

other construction sites indicate that a large work force dominated by single men will attract 

women to the area for several purposes. This can lead to the aggravation of the prevalence of 

sexually transmitted diseases (STDs). In this case, if the contractor employees migrate daily 

laborers, the spread of sexually transmitted diseases will be high in the project area. To these 

they said there should be sensitization and application of virtues and health education 

including sex education should be provided. 

V Accidents during construction and drowning at the weir during operation were also seen as a 

potential concern. The community suggested that all workers and visitors should be provided 

with appropriate safety/ protective equipment and gear while on site both during construction 

and operational phases of the irrigational canal and the weir. They also noted that the 

management committee of Siany CC3 irrigation scheme should provide designated points for 

irrigational water outlets and should create Awareness on the importance of canal safety 

during operation. The meeting was told that there will be a perimeter fence enclosing weir at 

the canal intake point so as to prevent drowning accidents of both animals and human   
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V It was also noted that there is possibility that Main Canal and other canals construction 

aggravate soil erosion due to its effects in diverting and concentrating runoff water, and 

creating larger water harvesting areas. Soil erosion can be more serious along the main canal 

alignment where considerable cut and fill works are involved. It was strongly recommended 

that the excavated top soils or loss soils cut-off from the canal and selected material sites 

should be collected and preserved for reuse particularly clay soils for filling of gullies, 

borrow and quarry sites  

V Increase of mosquito prevalence and therefore increased incidence of malaria and other 

water-borne diseases due to increased breeding sites, this would be addressed through 

Educating the community on preventive and control measures such as spraying and use of 

treated nets and boiling of drinking water and avoiding stagnant water. It would be important 

to improve the existing health facilities in the project areas and also to ensure the availability 

of medicines closer to the population or in worst case scenario establish more health facilities. 

All the people interviewed indicated that the project should go on (no objection was raised). 

 

4.6 Support for the Proposed Project 

The community accepted the proposed project within the community with a larger percentage of the 

community being aware of the proposed project. 
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CHAPTER FIVE: POTENTIAL I MPACTS AND MI TI GATI ON MEASURES  

5.1 Introduction 

This section discusses environmental and social impacts identified and evaluated. The assessment of 

impacts depended on the nature and magnitude of the activities being undertaken as well as the type 

of environmental control measures that are envisaged as part of the project proposal.  

5.2 Impacts during construction phase 

5.2.1 Potential beneficial impacts during the construction phase 

1. Economic boost: The proposed project will cost 37 million of Kenya shillings. It will therefore 

inject some cash-flow into the local economy. The supply of materials and equipment will translate 

to boosting both the local and national economies 

Enhancement measures 

Encourage the contractor to source construction materials from the local market/ within the Sub 

County as opposed importing from another country 

2. Employment opportunities:  workers will be contracted or employed such as architects, machine 

operators, unskilled labourers, contractors, engineers and environmentalists among others. 

Enhancement measures 

The project to ensure that all the project requirements are fulfilled. Apportioning workers work that 

would not lead to few people doing a lot of work in a bid to save costs by the contractor  

Enhancement of businesses: there are companies or individuals who will be contracted to supply 

food and other services. Other businesses that stand to benefit from the project include hotels and 

commercial outlets selling irrigation infrastructure spare parts among others. 

3.Technology transfer and opportunities for skills acquisition: implementation of the project 

activities will require several training to the farmers by extension officers e.g. farm water 

management and various aspects of crop husbandry so as to promote productivity through capacity 

building programs 

5.3 Potential Adverse Impacts During Construction 

5.3.1 Negative Biophysical Impacts 

5.3.1.1 Loss of Flora 

Bush and tree clearing will be undertaken in some of the areas to give way for the implementation of 

the project. Clearance of vegetation will take place mostly at the river course where the weir. 

This impact is however not expected to be significant as most parts of where the project will be are 

not vegetated.  While no endangered or threatened species were identified in the area, clearing and 

subsequent inundation constitutes a loss of biodiversity on flora. The vegetation is also   home to 

many invertebrate and avifauna, which will be rendered deprived of their habitats. 

Devegetation is also likely to increase soil erosion in the area leading to floods, siltation of water 

bodies, soil infertility 

Mitigation 
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¶ Re-establish vegetation in parts of the disturbed areas through implementation of a well-designed 

landscaping programme by planting of appropriate indigenous plants such as Sesbania sesban, 

Leucaena calothursis. 

¶ Rehabilitate all sites that are being used for construction activities such as camps, materials site 

(borrow pits and quarries sites) for storage materials and any paths, tracks that may be established 

during the construction phase 

5.3.1.2 Soil erosion 

Excavation, just like clearance of vegetation, will alter and/or destroy the habitats of organisms. It 

will also result into loose soil which is prone to both water and wind erosion. Eroded soil silts water 

bodies thereby lowering the water quality and flooding the downstream areas. Loosening of soil 

interferes with soil structure.  

Mitigation 

¶ Excess soil excavated (Spoils) could be used, to fill up abandoned quarries and neighbouring 

gullies,  

¶ re-spread the excavated soils in areas to be landscaped or farmlands within and/or outside the 

proposed site 

¶ compact the loose soils  

¶ Establish vegetation (to at least 10% of the project area). 

5.3.1.3 Soil compaction 

As trucks, machines and people move on ground the soil is compacted. Compaction has the 

undesired effect of hindering air and water penetration beneath the soil surface and enhances surface 

runoff resulting into soil erosion and siltation.  

Mitigation 

¶ Ensure only the areas demarcated for the project are used by the truck and other project activities 

thus limiting compaction and trampling upon vegetation. 

¶ Rip off compacted areas in areas where compaction will have adversely affected after 

construction to allow aeration of soil and ease infiltration of water into the soil. 

¶ Supervise all construction workers. All excavation and cutting to take place as instructed in the 

approved structural plans for the proposed structures. 

5.3.1.4 Excessive extraction and/or usage of consumable materials 

The proposed project will require significant amounts of materials. Fuel will be consumed indirectly 

through machines. The overall environmental impacts depend on the amounts required. Construction 

materials such as sand, hardcore, timber are components of natural resources and their extraction has 

an effect of depleting land resources alongside subsequent off-site degradation of the environment.

 Mitigation 

¶ The project and material requirements will be evaluated and quantified to ensure that the 

design optimizes the use of materials. This will help to prevent misuse of the materials. 

¶ Material for construction must be taken for testing and approval by relevant departments at 

the Public Works offices before they are used for construction. 
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¶ Proper planning of transportation of materials will ensure that products of fossil fuels (diesel 

and petrol) are not excessively consumed. 

5.3.1.5 Occupational injuries at the construction sites 

Construction workers and the general public will be exposed to injuries from construction works and 

equipment moving in and out of the contractorôs yard   

Mitigation  

¶ Trained Environment Health and safety persons will be engaged to be in charge of safety 

operations at the construction sites provide a fully equipped first aid kit on site 

¶ Provide appropriate PPE to all workers and sensitize them to wear the PPE whenever they are in 

environments that warrant the use of such PPE. 

¶ Put in place an appropriate emergency response plan including having emergency contacts (for 

ambulance, fire brigades and police) conspicuously displayed. 

¶ Remove all soil, boulders and other heavy materials from the edges of excavations. 

¶ proper house-keeping on site 

¶ Rehabilitate areas within and outside the proposed sites that will have been adversely affected by 

the construction and those that will have been destroyed in other ways. 

¶ Secure the construction areas with appropriate hoarding in accordance with NCA requirements 

for hoarding of construction sites to ensure safety of passersby and construction workers. 

¶ Post notices at the site informing the public of the ongoing construction works and the need to 

be aware of falling objects and other potentially dangerous things and spots at the site. 

¶ Supervise all specialty works at the site. 

¶ Adopt proper working procedures when working with chemicals, machines and equipment. 

¶ Keep all passages clear at all times. 

5.3.1.6 Air pollution 

Air pollution will be as a result of dust generated during excavation, concrete mixing activities and 

exhaust fumes from heavy commercial vehicles accessing the site. The most relevant pollutant 

considered is particulate matter.  

Mit igation 

¶ Procure, provide and enforce the use of dust masks to workers and visitors to the project site 

¶ Use of serviceable machinery/equipment and trucks 

¶ Monitor fugitive emissions to ensure compliance with the limits set under the First Schedule of 

the Environmental Management and Coordination (Air Quality) Regulations, 2015 

¶ Install appropriate and adequate dust screens around the project site 

¶ Sprinkle water at the excavation areas to suppress dust 

¶ Cover stock piles of construction materials (aggregates, sand and fill material) to reduce dust 

emissions especially during windy conditions 

5.3.1.7 Noise and vibrations 

Noise is unavoidable at any construction site due to the use of machines such as concrete mixers, 

moving vehicles and shouting by workers. Workers should not be exposed to such noise levels for 
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more than 8 hours in a 24-hour working day. Construction noise and vibrations are short-term 

impacts. Noise and vibrations will be considered significant if the project will result in a substantial 

temporary or permanent increase in ambient levels in the project vicinity especially above levels 

existing without the project; and exposure of persons to the noise and vibrations.  

The likely effects of noise and vibrations from the project include: 

¶ Interference with communication especially at the project site and the neighbouring farms. 

¶ Possibility of tinnitus (ringing in the ears). 

¶ Weakening of adjacent buildings making the walls to develop cracks  

¶ Nuisance; fatigue and tiredness; reduced efficiency; low working morale; and loss of hearing 

which may persist for several hours due to prolonged exposure to noise beyond 90 dBA. 

 Mitigation  

Minimize the impacts of temporary construction noise and vibration by: 

¶ Inform local residents of any abnormal noise generating construction activities to minimize 

disruption to local resident 

¶ Post notices at the construction sites informing the public of the construction activities, time and 

day. 

¶ Planning the construction work to take place only during the day between 0700 hours and 1800 

hours  

¶ Ensuring that the workers and the visitors to the site wear Ear plugs and/or earmuffs 

Minimize noise at the site and in the surrounding areas by: 

¶ Sensitizing drivers and machine operators to switch off their engines while they are not in use 

especially when offloading and loading materials  

¶ Restricting hooting of vehicles at the site  

¶ Properly servicing and tuning construction machinery such as generators and other heavy duty 

equipment to reduce noise generation. 

¶ Have strict rules prohibiting unnecessary noise at the facility 

5.3.1.8 Solid waste pollution 

Solid wastes generated during construction include papers used for packing, damaged/ unusable 

construction materials, plastics, cuttings and trimmings of materials, among others. Dumping around 

the site will interfere with the aesthetic status and has a direct effect on the surrounding community.  

Mitigation 

The proponent & contractor will be responsible for efficient management of solid waste generated by 

the project during its construction. The most appropriate options in waste management are: 

identification of the waste types; segregation into the various categories; and the establishment of 

suitable mechanisms for collection, storage, transfer, and final disposal. In this regard: 

¶ 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; 
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¶ 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 at minimal; 

¶ Minimize 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 

construction waste generated over time; 

¶ Skips and bins should be strategically placed within the labour campsite, if any, and construction 

site, they should also be adequately designed and covered as well as emptied regularly to prevent 

access by vermin and minimize odour; 

¶ Measures to ensure that waste materials from the project are disposed at suitable site will be 

taken. These will include engaging only reputable truckers and conducting appropriate spot 

checks to verify that disposals are done in accordance with the requirements of NEMA, hence 

the ultimate fate of the wastes should be monitored so that they are not illegally disposed of;  

¶ Provide portable sanitary conveniences for the construction workers for control of sewage waste. 

A ratio of approximately 25 workers per chemical toilet should be used.  

5.3.1.9 Increased traffic flow 

During construction, there will be an influx of traffic to and from the proposed construction sites. 

These will include vehicles used in facilitating the construction work and people seeking 

employment opportunities, workers, managers, environmental inspectors and suppliers of foodstuffs 

to the construction workers. Though increased traffic during construction is a short term impact, it 

has the effect of causing congestion on the road which may subsequently results in accidents on the 

roads.  

Mitigation 

¶ Proper planning of transportation of construction materials to ensure that vehicle fills are 

increased in order to reduce the number of trips done or the number of vehicles on the road. 

¶ Place clear signage at the gate to alert drivers to be cautious about the construction and to look 

out for entering and/or exiting vehicles. 

¶ Create and designate a parking space and provide for adequate space at the turning point at 

proposed sites to give drivers enough room to maneuver in and out. 

5.3.1.10 Increased demand for water  

Construction works will create demand for water in addition to the existing demand. Water will 

mostly be used during construction for wetting surfaces or cleaning/curing completed structures. It 

will also be used by the construction workers to wash and drink.  

Mitigation 

¶ the contractor shall ensure that water is used efficiently at the site by sensitizing construction 

staff to avoid irresponsible water use; 

¶ Any water handling equipment, facility and systems shall be appropriate for the intended 

usage. Water used on the construction shall reflect the level of conservation achieved by the 

contractors. Documentation of amounts of water used will therefore be mandatory 

¶ Apply and stick to the stipulations of the water abstraction permit issued by WRA 
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¶ scheduling water supply to irrigation scheme 

5.3.1.11 Potential Archaeological resources 

From the field studies, there are no known impacts on archaeologically protected monuments and 

cultural properties in the proposed project area. Should any archeological or culturally important 

artifact be discovered during the construction process, the contractor should develop and implement a 

chance find procedure that should be approved by National Museum of Kenya. 

5.3.2 Negative Social Impacts and risks 

5.3.2.1 HIV/AIDS and STIs Impacts 

The prevalence of HIV/AIDS in the area could increase due to free-flow and high influx of people 

particularly during the construction and operation phases. The influx of people into the project areas 

may result in increased infections of diseases, particularly HIV/AIDS   

Mitigation  

¶ In conjunction with the county health officers, sensitize workers and the surrounding 

communities on awareness, prevention and management of HIV/AIDS 

¶ Use of existing clinics to provide VCT services to construction crew and the scheme workers 

¶ Development of brochures and other materials that will convey information about the diseases 

and infections 

¶ Regular provision of adequate prevention measures such as condoms and provision of drugs 

such as anti-retroviral drugs (ARVs) 

¶ Enhancing education and sensitization of workers and the local communities on the dangers and 

prevalence of disease 

¶ Regular sensitization campaigns and monitoring of the spread diseases 

¶ Access to contractorôs camps by the outsiders should be strictly controlled 

5.3.2.2 Increase in prevalence of communicable diseases (Spread of COVID 19)  

During project execution, workers will be required to assemble together during 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 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 work. This may lead to increase in the spread of COVID 19.  

Mitigation 

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

person is gathered, maintain social distance of at least 2 metres; 

¶ Comply with the governmentôs directives for combating Covid-19 such as washing of hands, 

wearing of face masks. 

¶ The team carrying out engagements within the communities on one on one basis should be 

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

¶ Enhancing education and sensitization of workers and the local communities on the dangers and 

prevalence of Covid 19 

¶ The project should put in place means to support rapid testing of suspected workers for Covid 19 

¶ Ensure routine sanitization of shared social facilities and other communal places routinely 
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5.3.2.3 Child Labour and school drop outs  

The Children Act of Kenya prohibits any individual from ñemploying children in a manner that is 

economically exploitative, hazardous, and detrimental to the childôs education, harmful to the childôs health or 

physical, mental, spiritual, moral, or social development. There is a possibility that parents or guardians 

would opt to engage their children work in the farms due to the improved returns from crop farming.  

Mitigation measures 

¶ Enforce laws prohibiting child labour 

¶ Educate the farmers and the students on the benefits of education  

¶ Work closely with teachers to ensure pupils and students stay in school 

¶ During construction, the contractor should adopt a óChild Protection code of Conductô that all 

staff to the contractor should must sign, committing themselves to protecting children and ensure 

that appropriate disciplinary actions is taken against any staff who goes against the code of 

conduct and engages in any sexual crime against children. 

¶ Ensure no children are employed on site in accordance with the national labour laws 

5.3.2.4 Effects of Migrant workers and moral decadence 

This may be due to a lack of skilled people within the project areas, or due to speculative followers 

who follow the project seeking employment and business opportunities. This may attract criminal or 

illicit behaviours. With the expected increase in income among communities, there is likelihood in 

change behaviour among the community members too. Members may turn to alcohol and Substance 

abuse, prostitution, robberies- due to increased income and bad influence. 

Other impacts include: 

¶ Increased demand and competition for local social amenities as well as for goods and services, 

which can lead to price hikes beyond the reach of the local consumers. 

¶ Conflicts between locals and non-locals concerning employment opportunities, wages, natural 

resources, or over matters concerning religious, cultural or ethnic differences 

¶ Increase in illicit behavior, crime such as theft, physical assaults, substance abuse, prostitution 

and increased sexually transmitted diseases. 

¶ Contribute unplanned pregnancies  

Mitigation  

¶ The workforce should be sensitized on local and cultural practices and be educated on the 

expected behaviours and conducts 

¶ The contractor should prepare and implement a gender action plan to ensure that the grievance 

redress mechanisms are adhered to,  

¶ Contractor should use the local workforce as much as possible 

¶ Sensitize the farmers to embrace social moral principles 

¶ The local administration to enforce of law  

¶ Educate farmers and the communities on effects of drug and substance abuse 

¶ Money should be paid to bank and not cash 

5.3.2.5 Crime and security 

Construction sites tend to be a target for thieves and vandals because valuable items are left on site 

for a considerable amount of time. Increased number of people from different backgrounds, may lead 
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to insecurity increasing resulting in robberies, deaths, among others. This can directly impact the 

success of a project and diminish the potential profitability of the project under construction. 

Mitigation 

¶ Work with the local administration and Nyumba Kumi initiative to enforce the law and provide 

security within the site in addition to the contractorôs own security 

¶ Ensure that only those who work at the site are allowed to the site 

¶ Sensitize the community on how to improve security in the area 

¶ Ensure that all activities of a criminal nature on the worksite or by contractorôs employees are 

reported to the police. 

¶ Prohibit alcohol, drugs, arms on the worksite among personnel. 

¶ Reasonable precautions should be put in place to prevent unlawful, riotous or disorderly 

conducts among the contractorôs workers to preserve peace and protections of persons and 

property on and near the construction site 

5.3.2.6 Gender Based violence, Sexual Harassment and exploitation 

Construction sites often promote long working hours and excessive risk taking. This does not favour 

women since they are the ones often responsible for most household activities in their families. As a 

consequence, they do not stay on site late and do not take on the responsibilities that would put them 

in unnecessary danger. Thus they become less favoured during hiring. The result of this 

discriminatory environment leads to a small number of women who in turn often become the focus of 

inappropriate attention from their male workers. Gender based violence and harassment of women on 

site can follow, making the work environment a hostile place for the women. This can take various 

forms such as; 

¶ Sexual exploitation and abuse 

¶ Verbal and sexist abuse 

¶ Psychological abuse, intimidation and threats of violence 

¶ Economic and financial abuse 

¶ Physical abuse including assault 

¶ Sexual violence including rape and sexual assault 

¶ Sexual harassment 

Mitigation 

¶ have social/environmental specialist in the supervision team with Gender Based Violence 

(GBV) specific skills to supervise issues related to GBV in the work place 

¶ Ensure that women and minority group community members are provided opportunities to 

meaningfully participate in decision-making processes concerning location of services such as 

toilets and accommodation. 

¶ Liaise with local/host authorities to encourage them to participate and take an active interest in 

the host communityôs welfare 

¶ The contractor should employ and train committed female staff to positions of authority. These 

will help promote the employment of female staff 

¶ Provision of gender disaggregated bathing, changing, sanitation facilities 
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¶ Whenever harassments are recorded on site, the contractor should ensure prompt and effective 

remedial action 

¶ The employees should be trained and sensitized on appropriate behavior on the construction site 

and within the residences 

¶ Strive for an equitable distribution of employment opportunities between men and women 

5.3.2.7 Inappropriate deployment of PWD and vulnerable groups 

This may happen when the contractor hires workers and discriminates on basis of vulnerability and 

disability.  

Mitigation 

¶ The contractor to ensure that people with vulnerability and disability are appropriately deployed 

at work 

¶ provide disability friendly facilities within the site for PWDs Strict disciplinary measures to be 

taken against those discriminating against anybody 

¶ Access to the irrigation facilities to be equitable 

5.3.2.8 Conflicts over resources use and vandalism of project properties 

Conflicts arise from use of shared resources such as land and water, due to over use and access. 

Conflicts may be potential for vandalism of the project properties. This could be in form of damaging 

of the irrigation infrastructure or the fence. 

Mitigation  

¶ Explore the use of grievance redress mechanism 

¶ Culprits should be apprehended and punished  

¶ Capacity build the beneficiary committee to take charge  

5.4 Impacts during operational phase 

5.4.1 Potential beneficial impacts during the operational phase  

¶ Flood control and mitigation: the canals will drain the flood waters into the river channel thus 

reducing the effects of floods such as breeding grounds for mosquitoes, destruction of properties 

among others  

¶ Improved environmental conservation: with the current weir, the farmers cut trees and use the tree 

trunks and branches to block water so the water could flow in the canal since the level of the 

current weir is low (cannot allow for accumulation of enough water). 

¶ Increased food security- with the availability of water throughout the year or most part of the year 

would enable agricultural activities to go on unlike currently where planting is done only for one 

season. This will lead to increased food production. The increased food production would also be 

as result of increased acreage under cultivation. 

Enhancement measure 

¶ Encouraging farmers to plant variety of crops and to use conservation agriculture so as to 

conserve the soil 

¶ Improvement of infrastructure - the expansion of irrigation project and increased agricultural 

produce is meant to bring about other infrastructural developments such as market expansion 

and other recreational facilities, there will be need to improve the roads used in transporting the 
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produce and farm inputs. The produce will also attract more businessmen and women to the 

centres who will end up requiring accommodation facilities  

¶ Water will be readily available to the community nearer than currently is as water will be 

conveyed by the canals to the farms that are nearer to community dwellings. This will be 

advantageous especially to the disabled who may have more challenge getting water from far. 

¶ Improved economic activates and trade- with the increased production there will be increased 

trade.  

¶ Improved standard of living as the community could has improved earnings. 

¶ reduced insecurity as a result of the increased employment opportunities in the community 

¶ Increase in land value: this would result due to increased productivity from the lands that 

initially were not as productive 

¶ Agro-tourism:  this is antipated from exchange visits, learning tours among others. This would 

generate income to the community/ farmers. 

¶ Improves standard of living since there is increased yields 

¶ Employment opportunities 

¶ Livelihood diversification from the growing of variety of crops other than only one crop 

5.4.2 Potential Adverse Environmental Impacts During operations  

5.4.2.1 Solid waste pollution 

Solid wastes anticipated include plastics, rice straws, agrochemical packaging, among others. 

Dumping at and around the site will interfere with the aesthetic status and has a direct effect on the 

surrounding community. Disposal of the same solid wastes offsite could also be a social 

inconvenience if done in the wrong places. The off-site effects could be aesthetic, pest breeding, 

pollution of physical environment including water resource, invasion of scavengers and informal 

recycling by communities. 

Mitigation 

The proponent will be responsible for efficient management of solid waste generated by the project 

during its operation. In this regard: 

¶ 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; 

¶ Skips and bins should be strategically placed within the scheme 

¶ Measures to ensure that waste materials from the project are disposed at suitable site will be 

taken. These will include engaging only reputable truckers and conducting appropriate spot 

checks to verify that disposals are done in accordance with the requirements of NEMA, hence 

the ultimate fate of the wastes should be monitored so that they are not illegally disposed of; and 

¶ Provide sanitary conveniences for the farmers and other workers at the farms  

5.4.2.2 pilling of loose soil and sedimentation/siltation  

Loose soil/ silt may be deposited in the canals causing blockages. These may be expensive to desilt and 

cause flooding especially during rainy seasons.  
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This impact is localized but may be serious if  counter measures are not taken.  Side drains, 

especially waterways drains may increase soil erosion on cultivated fields or settlements. 

 Mitigation 

¶ Use of diversion channels and silt trap to minimize erosion of soil material in water way 

¶ Develop bench terraces along the water ways and in easily erodible areas -they will also retain 

eroded soil, moisture and nutrients  

¶ Desilted earth shall be held on locations of the site not susceptible to storm water runoff 

awaiting reuse or collection for disposal which need to be done as soon as possible 

¶ Indigenous grass and trees should be planted as widely as possible by the water ways slope and 

ditches 

5.4.2.3   Water quality degradation 

The water from irrigation farms may be contaminated with fertilizers and pesticides. These may 

render the waters unsafe for drinking and for other domestic uses. The nutrient rich waters lead to 

eutrophication of water bodies  

Mitigation 

¶ Establish an artificial wetland and pass the tail water through it before draining into the 

environment 

¶ Use appropriate fertilizers efficiently 

¶ Use integrated pest control strategies 

5.4.4 Increased traffic flow 

Traffic flow will increase due to the increase in number of people coming to pick farm produce due 

to increased production.  

Mitigation 

¶ Place clear signage at the gate to alert drivers to be cautious and to look out for entering and/or 

exiting vehicles. 

¶ Create and designate a parking space and provide for adequate space at the turning point at sites 

to give drivers enough room to maneuver in and out. 

5.5.8 Impacts related to occupational and public health and safety 

The likely impacts include: drowning (this may happen at the weir and at the canals during operations 

when the areas are not guarded), accidents such as falling in uncovered canals and trenches, from 

raised places falling in the canals, Poor sanitation resulting from presence of potential environmental 

pollutants at the site including waste water, decomposing solid wastes, dust and exhaust emissions 

and used chemicals and equipment which could result into waterborne diseases such as typhoid. 

Health impacts as a result of improper/ nonuse of PPEs during handling and application of chemicals 

Mitigation 

¶ Barricade weir working area using a barbed wire and live fence 

¶ Sensitize communities on dangers of going into the weir area 

¶ Install warning signs at dangerous areas 
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¶ Employ a human security  

¶ provide suitable PPE and ensure they are worn 

¶ Monitoring of the canals to ensure they are covered always and open ditches be 

secured/cordoned off against accidental entry by workers and the public; 

¶ Provide hazard notifications, signage and warnings to warn visitors and staff of potential dangers 

that may exist in different areas of the project, or warn the persons on potential consequences of 

their actions should be put in place; 

¶ Fence the site for protection; provide privacy; reduce cases of trespass and theft; and control 

entry by stray animals and therefore avoid conflicts between people at the site and the in the 

neighborhood. 

¶ Dispose wastes from the site regularly and ensure high standards of cleanliness of all waste 

disposal facilities. 

¶ Advice farmers and visitors to take precautions not to cause any effect on their own health or to 

the health of other persons. 

5.5.9Fire hazards at the stores  

 ̧ Firefighting equipment such as fire extinguishers should be provided at strategic locations such 

as fuel stores  

 ̧ Signs such as ñNO SMOKINGò must be prominently displayed around and within the premises 

containing inflammables 

 ̧ Training workers on fire emergency response 

 ̧ Formulate and enforce fire action plan  

 ̧ Ensure all electrical cables are insulated and fused appropriately 

5.4.2 Potential Social Adverse Impacts During operations 

5.4.2.1 HIV/AIDS and STIs Impacts 

The prevalence of HIV/AIDS in the area could increase due to free-flow and high influx of people 

during the operation phase. The influx of people into the project areas may result in increased 

infections of diseases, particularly HIV/AIDS. During project operation activities such manual work 

in the irrigation fields like weeding harvesting trade and employment are also likely to increase 

hence increased interactions consequently leading to increased infections 

Mitigation  

¶ In conjunction with the county health officers, sensitize project management committee workers 

and the surrounding communities on awareness, prevention and management of HIV/AIDS 

¶ Use of existing clinics to provide VCT services to construction crew and the scheme workers 

¶ Development of brochures and other materials that will convey information about the diseases 

and infections 

¶ Regular provision of adequate prevention measures such as condoms and provision of drugs 

such as anti-retroviral drugs (ARVs) 

¶ Enhancing education and sensitization of workers and the local communities on the dangers and 

prevalence of disease 

¶ Regular sensitization campaigns and monitoring of the spread diseases 
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¶ Access to contractorôs camps by the outsiders should be strictly controlled 

5.4.2.2 Increase in prevalence of communicable diseases (Spread of COVID 19)  

During operation phase, project management committee members and communities will be required 

to assemble together during meetings, talks and even at work sites; varied number of workforce and 

services are also expected to come in from COVID-19 hot spots; and interaction of workers with the 

host community will happen as workers find accommodation close to work sites, and/or return to 

their homes after work. This may lead to increase in the spread of COVID 19.  

Mitigation 

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

person is gathered, maintain social distance of at least 2 metres; 

¶ Comply with the governmentôs directives for combating Covid-19 such as washing of hands, 

wearing of face masks. 

¶ The team carrying out engagements within the communities on one on one basis should be 

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

¶ Enhancing education and sensitization of workers and the local communities on the dangers and 

prevalence of Covid 19 

¶ The project should put in place means to support rapid testing of suspected workers for Covid 19 

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

5.4.2.3 Child Labour and school drop outs  

The Children Act of Kenya prohibits any individual from ñemploying children in a manner that is 

economically exploitative, hazardous, and detrimental to the childôs education, harmful to the childôs health or 

physical, mental, spiritual, moral, or social development. There is a possibility that parents or guardians 

would opt to engage their children work in the farms due to the improved returns from crop farming.  

Mitigation measures 

¶ Enforce laws prohibiting child labour 

¶ Educate the farmers and the students on the benefits of education  

¶ Work closely with teachers to ensure pupils and students stay in school 

¶ During construction, the contractor should adopt a óChild Protection code of Conductô that all 

staff to the contractor should must sign, committing themselves to protecting children and ensure 

that appropriate disciplinary actions is taken against any staff who goes against the code of 

conduct and engages in any sexual crime against children. 

¶ Ensure no children are employed on site in accordance with the national labour laws 

5.4.2.4 Effects of Migrant workers and moral decadence 

Irrigation activities attract labour from communities outside the recipients of the projects. This may 

be due to a lack of skilled people within the project areas, or due to speculative followers who follow 

the project seeking employment and business opportunities. This may attract criminal or illicit 

behaviors. However, this inflow of workers is often only temporary, lasting the length of the project, 

or when excess labour is required. It can occur rapidly, happening over a matter of weeks, and with 

people coming and going, the number of people working on the project can fluctuate up or down 

depending on the phase of implementation. With the expected increase in income among 

communities, there is likelihood in change behaviour among the community members too. Members 
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may turn to alcohol and Substance abuse, prostitution, robberies- due to increased income and bad 

influence. 

Other impacts include: 

¶ Increased demand and competition for local social amenities as well as for goods and services, 

which can lead to price hikes beyond the reach of the local consumers. 

¶ Conflicts between locals and non-locals concerning employment opportunities, wages, natural 

resources, or over matters concerning religious, cultural or ethnic differences 

¶ Increase in illicit behavior, crime such as theft, physical assaults, substance abuse, prostitution 

and increased sexually transmitted diseases. 

¶ Contribute unplanned pregnancies  

Mitigation  

¶ The workforce should be sensitized on local and cultural practices and be educated on the 

expected behaviours and conducts 

¶ The contractor should prepare and implement a gender action plan to ensure that the grievance 

redress mechanisms are adhered to,  

¶ Contractor should use the local workforce as much as possible 

¶ Sensitize the farmers to embrace social moral principles 

¶ The local administration to enforce of law  

¶ Educate farmers and the communities on effects of drug and substance abuse 

¶ Money should be paid to bank and not cash 

5.3.2.5 Gender Based violence, Sexual Harassment and exploitation 

¶ Working in the irrigation field often promote long working hours and excessive risk taking. 

This does not favour women since they are the ones often responsible for most household 

activities in their families. Gender based violence and harassment of women on site can 

follow, making the work environment a hostile place for the women.  

Mitigation 

¶ have social/environmental specialist in the supervision team with Gender Based Violence 

(GBV) specific skills to supervise issues related to GBV in the work place 

¶ Ensure that women and minority group community members are provided opportunities to 

meaningfully participate in decision-making processes concerning location of services such as 

toilets and accommodation. 

¶ Liaise with local/host authorities to encourage them to participate and take an active interest in 

the host communityôs welfare 

¶ The contractor should employ and train committed female staff to positions of authority. These 

will help promote the employment of female staff 

¶ Provision of gender disaggregated bathing, changing, sanitation facilities 

¶ Whenever harassments are recorded on site, the contractor should ensure prompt and effective 

remedial action 

¶ The employees should be trained and sensitized on appropriate behavior on the construction site 

and within the residences 
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¶ Strive for an equitable distribution of employment opportunities between men and women 

5.3.2.6 Conflicts over resources use and vandalism of project properties 

Conflicts arise from use of shared resources such as land and water, due to over use and access. 

Conflicts may be potential for vandalism of the project properties. This could be in form of damaging 

of the irrigation infrastructure or the fence. 

Mitigation  

¶ Explore the use of grievance redress mechanism 

¶ Culprits should be apprehended and punished  

¶ Capacity build the beneficiary committee to take charge  

5.3.2.7 Malnutrition  

Malnutrition is expected due to abandonment of other  food crop production/and overreliance on rice 

production. 

Mitigation  

¶ Train and encourage farmers to do farm planning- apportioning certain portions of farms to other 

crops 

¶ Educate farmers on better farming methods to increase food production 

¶ Provision of high yielding food crop seeds 

5.5 The decommissioning plan 

the decommissioning of the irrigation project could occur if the project outlived its designed period. 

A decommissioning report will be prepared and submitted to NEMA before decommissioning takes 

place.
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CHAPTER SIX: E NVIRONMENTAL AND SOCIAL  MANAGEMENT PLAN & MONITORING PLAN  

The Environmental and Social Management & Monitoring Plan (ESMMP) has been developed to assist in prioritizing the key findings of the 

ESIA, suggesting necessary mitigation actions and allocating responsibilities and the estimated cost of implementing the mitigation actions. 

6.1 Construction phase ESMMP 

Table 1 is the ESSMP for negative environmental impacts during construction and table 2 is for negative impacts for social impacts 

Table 1: ESSMP for construction phase (Negative Environmental Impacts) 

Environmenta

l Impact  

Recommended Mitigation and monitoring Indicators  Respons

ible 

party 

Time 

frame   

Cost 

(KSH) 

Biodiversity 

loss - 

 

¶ where possible animals to be captured and relocated to areas not affected by the 

project 

¶ Clearance to be done only in areas earmarked for the project 

¶ Buffer zones to be left as intact as possible 

¶ Creation of awareness among the farmers and construction workers on the 

importance of conserving biodiversity 

Number of trees/ 

bush within the 

project areas 

Increased number 

of trees planted 

contracto

r  

continu

ous  

100,000  

soil erosion and 

storm water 

runoff  

¶ Pile the excavated soil at one place and cover 

¶ Dig drainage channels around the piled soils 

¶ Excavation works to be done mostly during dry weather 

¶ Avoid clearing areas susceptible to soil erosion 

¶ A storm water management plan that minimizes impervious areas 

¶ Workers to avoid compacting activities in areas outside the area demarcated for 

the developments 

¶ Drainage channels to be done to lead the waters away from homesteads and farms 

¶ Planting grass and indigenous plants to hold and cover the soil 

Reduced/ no 

siltation to water 

bodies 

Maintained 

drainage channels contracto

r 

 200,000 

Occupational 

Safety and 

Health- causing 

¶ Use appropriate PPEs 

¶ Sensitize workers on the negative health impacts of working dangerously 

¶ Provide a first aid kit at the construction sites for minor injuries 

Workers having 

PPEs during work 

Workers trained on 

 

 200,000 

per year 
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injuries,  ¶ Employ experienced people to operate the machines and equipment 

¶ On-job refresher training to machine operators 

¶ Training some workers on first aid 

¶ Designate a referral health facility for the workers 

health and  safety 

Increased water 

demand and 

consumption  

¶ reuse and recycling of water as much as possible where necessary  

¶ Conduct regular checks, inspections and maintenance of pipes, taps and storage 

containers and tanks to fix leakages 

¶ Sensitize the workers on water conservation 

¶ Obtain water abstraction permit where necessary and adhere to its provision 

Presence of water 

abstraction permit 

Propone

nt, WRA 

 Nil  

 

nil  

7,500 for 

abstractio

n permit 

Increased 

incidences of 

flooding-  

¶ Care to be taken to avoid the blockages of existing drainage channels 

¶ Additional drainage channels to be established 

¶ Assist the community know early warning signs for floods so as to prepare 

¶ The project will have raised dykes at the weir to contain the water from 

overflowing over 

¶ There should be silt trap at the weir/ intake to keep the canals from clogging 

Unobstructed 

water canals 

 

 contained 

in the BQ 

Air pollution  

dust generated 

during 

excavation 

works etc 

¶ sprinkle water on the surfaces with loose soil 

¶ Personal Protective equipment such as respirators, nose masks to be worn by 

people working in dusty environments 

¶ Proper maintenance of the machinery and plant to reduce on fume production 

¶ Ensure strict enforcement of on-site speed limit regulations 

¶ Cover construction materials (both at the stockpile and on transportation tracks) 

¶ Minimize vehicle idling time 

¶ avoid unnecessary racing of vehicle engines at loading/offloading points and 

parking areas 

Reduced 

atmospheric 

emissions ïair 

quality tests etc 
Contract

or  

 

 

50,000/mo

nth for 

PPEs 

 

30,000/ 

month for 

sprinkling 

water 

 

Noise and 

vibration  

¶ Sensitize construction vehicle drivers and machinery operators to switch off 

engines of vehicles or machinery not being used 

¶ Sensitize construction drivers to avoid gunning of vehicle engines or unnecessary 

hooting especially when passing through sensitive areas such as schools, hospitals 

etc 

Reduced number 

of complaints  Contract

or 

NEMA 

 100,000 
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¶ Ensure that construction machinery are kept in good condition to reduce or/and 

eliminate noise generation 

¶ Ensure that the generator and heavy duty equipment are insulated or placed in 

enclosures to minimize ambient noise levels. 

¶ The noise generating machines are fitted with silencers 

¶ Inform the residents of the neighbourhood prior in case of possibility of increased 

noise and vibrations 

¶ Enclose the construction suite  

¶ Construction activities to be restricted to daytime 

¶ Use PPEs such as earplugs, muffs while working at areas of high noise levels 

Fire hazards 

at the workers 

camp site, 

stores, 

construction 

site  

¶ Firefighting equipment such as fire extinguishers should be provided at strategic 

locations such as fuel stores  

¶ Signs such as ñNO SMOKINGò must be prominently displayed around and within 

the premises containing inflammables 

¶ Training workers on fire emergency response 

¶ Formulate and enforce fire action plan  

¶ Ensure all electrical cables are insulated and fused appropriately 

No/reduced fire 

incidences 
OSHSS 

store 

keepers, 

irrigation 

scheme 

manager 

Throug

hout  

5, 000 on 

each 

trainee 

7,000/9Kg 

fire 

extinguish

er 

pollution and 

waste 

generation: 

from soil and 

liquid wastes 

¶ Designate a central waste collection point at the workersô camp away from 

blowing wind 

¶ Provide skimps and waste bins for solid waste collection 

¶ Ensure the machineries are repaired at the garage and not at the construction areas 

¶ Use of an integrated solid waste management system i.e. through a hierarchy of 

options: 1. Source reduction 2. Recycling 3.Composting and reuse 4. Combustion 

5. Sanitary land filling. 

¶ engage a NEMA Licensed entity to collect and dispose of the wastes or design a 

waste management system that does not lead to pollution of the environment 

¶ reusable construction materials left over at the end of construction to be used in 

other projects rather than being disposed of 

¶ pit latrine or others to be provided for workers 

¶ Proper storage, handling and disposal of oil and 

Reduced wastes 

generated  

Proper records/ 

management 
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¶ wastes from machinery 

¶ Remediate contaminated soil and water 

¶ Accurate estimation of the sizes and quantities of materials required, order 

materials in the sizes and quantities as they will be needed, rather than cutting 

them to size, or having large quantities of residual materials. 

loss of 

vegetation- 

¶ Obtain permit for cutting down of trees 

¶ Only trees in the areas earmarked for the development to be cleared 

¶ Planting more trees around the sites to compensate for the cleared trees 

Presence of 

planted trees 
Contract

or  

Once   

visual 

intrusion  

¶ Hoard off the construction site to keep the construction activities away from view 

¶ Ordering bulky construction materials in piece meal to avoid large heaps of 

materials 

¶ Do landscaping  

¶ Keep the construction and camp site clean and orderly 

Absence of 

scattered liter 

Landscaping done 
Contract

or  

Throug

hout 

contract

ion 

period  

150,000 

Table 1: ESMMP for Construction phase (Negative Social Impacts) 

Increased prevalence of 

HIV/AIDS- due to 

increased informal 

labourers from different 

backgrounds 

¶ Promote awareness to the community and the farm workers on the 

risk and prevention of the disease-by word of mouth, posting the 

information on boards 

¶ Instill discipline on the farm workers 

¶ preventive and precautionary measures to be taken 

Low 

infection rate 

contractor  

throughout 

construction 

 



Environmental Impact Assessment Project Report        April, 2020 

  

Proposed Environmental and Social Impact Assessment For Proposed Construction of Siany CC3 Irrigation Scheme and Infrastructure Works 33 

 

Spread of COVID-19, 

malaria and other 

communicable diseases  

¶ ensure the sanitary conveniences are kept clean 

¶ dispose of waste waters in a manner away from the camp in a 

manner that does not cause pollution 

¶ Ensure workers do not crowd while at work, in the camp (at least 2m 

away fro each other) 

¶ Workers to have their masks on all the time while in the public 

¶ Display the signs of the COVID 19 and awareness be created among 

workers on the same 

¶ Immediate attention to be given to workers who fall sick 

¶ Put up emergency response contracts 

¶ Keep the site orderly and clean 

¶ Abide with government protocols for Covid 19 

Low 

infection 

rates 

Contractor 

and 

proponent 

throughout 

construction 

Cost will 

vary 

depending 

on the 

number of 

workers 

present 

Cultural issues ¶ Involve the community in managing the cultural resources 

¶ Communityôs culture and practices to be respected 

¶ Sensitize the workers on the cultural sensitivities of the host 

communities 

Reduced/ no 

complaints Contractor 

proponent 

Throughout 

construction 

- 

Moral  decadence: 

Alcohol and Substance 

abuse, prostitution, 

robberies- due to 

increased income and 

bad influence 

¶ Enforcement of law by police and the local administration 

¶ Educating farmers and the communities on effects of drug and 

substance abuse 

¶ Money should be paid to bank and not cash 

¶ Prohibiting alcohol, and outlawed drugs in the camps and 

construction sites 

Lack 

conflicts/ 

presence of 

peace 

Local 

administrati

on 

Proponent 

Contractor  

Throughout 

construction 

phase  

- 

Child Labour and school 

drop outs  

¶ Enforce laws prohibiting child labour 

¶ Educate the farmers and the students on the benefits of education  

¶ Work closely with teachers to ensure pupils and students stay in 

school 

¶ adopt a óChild Protection code of Conductô that all staff to the 

contractor should must sign, committing themselves to protecting 

children  

¶ Ensure no children are employed on site in accordance with the 

Presence of 

signed Child 

Protection 

code of 

Conduct, 

Absence of 

children 

working for 

Local 

administrati

on 

Proponent 

Contractor 

Throughout 

construction 

phase  

- 
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national labour laws pay In farms 

Crime and security ¶ Work with the local administration and Nyumba Kumi initiative to 

enforce the law and provide security within the site in addition to the 

contractorôs own security 

¶ Ensure that only those who work at the site are allowed to the site 

¶ Sensitize the community on how to improve security in the area 

¶ Ensure that all activities of a criminal nature on the worksite or by 

contractorôs employees are reported to the police. 

¶ Prohibit alcohol, drugs, arms on the worksite among personnel. 

¶ Reasonable precautions should be put in place to prevent  disorderly 

conducts among the contractorôs workers e 

Fence site, 

lack criminal 

activities 

reported Local 

administrati

on 

Proponent 

Contractor 

Throughout 

construction 

phase 

As 

provided 

for in the 

BQ 

Gender Based violence, 

Sexual Harassment and 

exploitation 

¶ Ensure that women and minority group community members are 

provided opportunities to meaningfully participate in decision-

making processes concerning location of services such as toilets and 

accommodation. 

¶ Provision of gender disaggregated bathing, changing, sanitation 

facilities 

¶ Contractor to act promptly on gender based violence 

¶ employees be trained and sensitized on appropriate behavior  

¶ equitable distribution of employment opportunities between gender  

Lack of 

reported 

cases of 

gender based 

violence, 

availability 

of segregated 

changing 

rooms,  

Proponent 

Contractor 

Throughout 

construction 

phase 
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Discrimination against 

PLWD 

¶ The contractor to ensure that people with vulnerability and disability 

are appropriately deployed at work 

¶ provide disability friendly facilities within the site for PWDs Strict 

disciplinary measures to be taken against those discriminating 

against anybody 

¶ Access to the irrigation facilities to be equitable 

 

 

  

Conflicts and vandalism ¶ Explore the use of grievance redress mechanism 

¶ Culprits should be apprehended and punished  

¶ Capacity build the beneficiary committee to take charge  

Absence of 

conflicts Contractor  

Construction 

phase 

- 

6.2 Operation phase ESMMP 

Table 2: ESMMP for the operation phase (Adverse Environmental Impacts) 

Environmental 

Impact  

Recommended Mitigation and monitoring Indicators  Responsible 

party 

Timeframe   Cost  

Biodiversity loss ï

through invasion by 

plants/animals brought 

to farms by water from 

far away areas  

¶ Use certified pesticides that do not harm non-target organisms 

¶ Proper monitoring for early detection of invasion  

¶ Immediate action to be taken to contain invasion 

¶ Weeding out the invasive plants and animals 

Number of 

trees/bush in 

project areas 

number of 

trees planted 

Ministry of 

Agriculture/

CGK, 

NEMA 

continuous - 

Occupational Safety 

and Health; 

community health 

impacts 

Due to , inhalation of 

chemicals during 

spraying,  

¶ Use appropriate PPEs (Gloves, Nose) 

¶ Sensitize workers on the negative health impacts of overworking 

¶ Farmers to be sensitized to go for medical checkups regularly  

¶ The chemicals used to be stored away from human habitation, 

flood prone areas, in non-corrodable containers  

¶ Strict adherence to the instructions for handling agro-chemicals 

such as fertilizers and pesticides 

¶  Danger and warning signs to be mounted on the hazardous 

chemicals and their storages 

Accident and 

incident 

cases 

farmers 

proponent, 

scheme 

management, 

DOSHSS 

Continuous 15,000  
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Increased water 

demand and 

consumption  

¶ Prompt reuse and recycling of water as much as possible where 

necessary  

¶ Sensitize the farmers on water conservation 

¶ Obtain water abstraction permit where necessary 

Presence of 

water 

abstraction 

permit 

Proponent, 

WRA 

Throughout 

construction 

of ginneries/ 

stores and  

irrigation 

Nil  

5000/= for 

discharge 

meter 

Soil degradation- loss 

of soil fertility, 

salinization and water 

logging 

¶ irrigation to be done only when necessary to reduce salinization 

¶ Proper management to soil quality and increase productivity.  

¶ use environment friendly fertilizer and pesticides  

¶ Sensitize farmers to practice conservation agriculture 

¶ Soil remediation techniques using cultural and natural  

Soil quality 

analysis 

Farmers 

proponent 

throughout 

operations 

20,000 per 

acre/ 

planting 

season 

water pollution  ï 

from surface runoff  

contaminated with 

pesticides and 

fertilizer 

¶ The nutrient rich water from the farms to be passed through an 

artificial wetland with suitable plants to absorb nutrients  

¶ Reusing tail waters in the farms instead of draining to water bodies 

¶ Proper soil erosion measures to prevent sedimentation 

¶ Farms to be located at least 30m from the surface water bodies 

¶ Sensitize the farmers to report any incident of poisoning suspected 

to be from water contamination 

¶ Recommended agronomic and soil fertility maintenance measures 

will be applied  

¶ Treatment of contaminated water from the farms will be done 

before drained in to the environment 

¶ Erection of buffer plants at the lower edges of the farms to take up 

plant nutrients that may cause eutrophication to water bodies 

¶ Annual Environmental Audits and Impact evaluation be done to 

assess the impacts of the project 

Absence of 

complaints, 

water quality 

tests 

Contractor 

and workers 

ESSC  

Throughout 

construction  

- 

Fire hazards at rice 

storage sites  

¶ Firefighting equipment such as fire extinguishers should be 

provided at strategic locations such as stores  

¶ Signs such as ñNO SMOKINGò must be prominently displayed 

within the premises 

¶ Training workers on fire emergencies 

Absence of 

fire 

incidences 

 DOSHSS 

store 

keepers, 

irrigation 

scheme 

Throughout  5, 000 on 

each trainee 

7,000 for a 

9Kg fire 

extinguishe
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¶ Formulate and enforce fire action plan  managers r 

Solid waste 

generation-seed, 

fertilizer packaging 

¶ Use of an integrated solid waste management system  

¶ Use packaging materials that have minimal packaging to avoid the 

generation of excessive packaging waste 

¶ Procure crop seeds with packaging materials  that are environment 

friendly 

¶ special containers to be used for storing used chemical containers/ 

packaging 

¶ wastes with hazardous chemical content to be collected by an 

approved handler 

¶ have a waste/ agrochemical management plan 

Reduced 

wastes 

generate and 

litter 

fertilizer 

suppliers, 

NEMA, 

proponent, 

ESSC 

 

Throughout 

operation 

5,000 per 

planting 

season/ 10 

acres 

within 5km 

radius 

Accidents- slipping 

into the canal, weir, 

weir overflowing 

inconveniences due to 

Increased Traffic- 

during farm produce 

collection and 

transportation 

¶ fence the weir area with chain link wire enhancing it with live 

fence 

¶ provide day and night surveillance of the weir (stationing guards) 

¶ posting warning signs in the gate and fence prohibiting 

unauthorized people to the area 

¶ prompt monitoring of the levels of water in the weir to avoid 

overflows 

¶ gate to be made such that they are easily opened to allow water to 

pass easily 

¶ Alert other road users of the unusually increased traffic in the area  

¶ Planning on collection times to avoid heavy traffic 

¶ Provision of several collection points to avoid jamming at one 

point 

¶ Drive at less than 20km/h where there is high human populations 

¶ Insurance covers for workers and property  

Reduced  

reported 

cases 

ESSC Throughout 

the operation 

of the project 

 

depends 

with 

magnitude 

of the 

accident 

Table 3: Construction Phase ESMMP for Adverse Social Impacts  

Increased prevalence of 

HIV/AIDS,  

¶ Contractor shall  comply with the HID/AIDS Prevention and 

Control Act (2006) which prohibits discrimination of persons 

Reduced 

infections 

Ministry of 

health 

Continuous 100,000 
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living with HIV and AIDS. 

¶ Instill discipline on the farm workers 

¶ In conjunction with the county health officers, sensitize project 

management committee  workers  and the surrounding 

communities on awareness, prevention and management of 

HIV/AIDS 

¶ Use of existing clinics to provide VCT services to construction 

crew and the scheme workers 

¶ Development of brochures and other materials that will convey 

information about the diseases and infections 

¶ Regular provision of adequate prevention measures such as 

condoms and provision of drugs such as anti-retroviral drugs 

(ARVs) 

¶ Enhancing education and sensitization of workers and the local 

communities on the dangers and prevalence of disease 

¶ Regular sensitization campaigns and monitoring of the spread 

diseases 

¶ Access to contractorôs camps by the outsiders should be strictly 

controlled 

(MOH), 

Police, 

ESSC 

 Spread of COVID 19- 

due to increased informal 

laborers from different 

backgrounds 

¶ Adhere to the Government directives on containment and control 

of COVID-19 such as keeping of 1.5 m distance, putting on face 

masks, washing hands with soap 

¶ promotion of awareness to the employees and the communities on 

the risks and prevention  

¶ Promote personal Hygiene especially frequent hand washing and 

sanitization of farm equipment 

¶ Encourage employees to go for the voluntary scanning & testing 

¶ Maintain social distance of at least 2 metres; 

¶ Comply with the governmentôs directives for combating Covid-19 

such as washing of hands, wearing of face masks. 

Reduced 

infections 

Ministry of 

health 

(MOH), 

Police, 

ESSC  

Continuous 100,000 
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¶ Adequate provision of PPEs 

¶ put in place means to support rapid testing of suspected  Covid 19 

cases 

Moral decadence: 

Alcohol and Substance 

abuse, prostitution, 

robberies- due to 

increased income and bad 

influence  

¶ Enforcement of law by police and the local administration 

¶ Educating farmers and the communities on effects of drug and 

substance abuse 

¶ Community policing to combat robberies 

¶ The workforce should be sensitized on local and cultural practices 

and be educated on the expected behaviours and conducts 

¶ The contractor should prepare and implement a gender action plan 

to ensure that the grievance redress mechanisms are adhered to,  

¶ Contractor should use the local workforce as much as possible 

¶ Sensitize the farmers to embrace social moral principles 

¶ The local administration to enforce of law  

¶ Educate farmers and the communities on effects of drug and 

substance abuse 

¶ Money should be paid to bank and not cash 

Presence of 

peace/ 

conflicts 

local 

administratio

n, police, 

farmers, 

ESSC 

Continuous - 

Child Labour and school 

drop outs 

- due to improved returns 

from farming 

¶ Enforcement of the law prohibiting child labour 

¶ Educating the farmers and the students on the benefits of education 

¶ Having bill board indicating that people under 18 years of age are 

not allowed to work for pay at the farms 

¶ Enforce laws prohibiting child labour 

¶ Educate the farmers and the students on the benefits of education  

¶ Work closely with teachers to ensure pupils and students stay in 

school 

¶ Ensure no children are employed on site in accordance with the 

national labour laws 

Absence of 

child labour, 

 

local 

administratio

n, 

ESSC 

 - 

Family conflicts and 

breakups- due to 

mismanagement of 

¶ Educate the farmers on financial management 

¶ Train the community on conflict resolution mechanisms 

¶ Encourage couples to have joint bank accounts 

Presence of 

peace 

ESSC  - 
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money, prostitution 

Malnutrition - due to 

abandonment of other  

food crop production/and 

overreliance on rice 

production 

¶ Train and encourage farmers to do farm planning- apportioning 

certain portions of farms to other crops 

¶ Educate farmers on better farming methods to increase food 

production 

¶ Provision of high yielding food crop seeds 

Reduced 

reported 

cases of 

malnourished 

people 

Respective 

Farmer 

schemes 

ministry of 

agriculture   

 

continuous  depends n 

the 

prevailing 

prices of 

seeds 

Increased incidences of 

flooding- in case the 

drainage channels are 

obstructed during 

construction 

¶ Care to be taken to avoid the blockages of existing drainage 

channels 

¶ Additional drainage channels to be established to lead storm waters 

away from residential areas 

¶ Assist the community know early warning signs for floods so as to 

prepare 

¶ The project will have raised dykes at the weir to contain the water 

from overflowing over 

¶ There should be silt trap at the weir/ intake to keep the canals from 

siltation 

¶ Regular checks to establish accumulation of silt along the canals 

and removal of the same before large heaps form 

Reduced 

flooding  

irrigation 

scheme 

management, 

county 

government 

of Kisumu 

all times contained 

in the BQ 

Malaria and 

other waterborne 

diseases 

¶ locals will be sensitized and urged to sleep under treated mosquito 

nets and keep their surroundings clean 

¶ periodic vector control to be done by the Ministry of Health 

¶ waters around homes should be drained 

¶ sanitation and personal hygiene to be upheld 

Reduced 

cases of the 

diseases 

Farmer 

scheme, 

County 

Government-

ministry of 

Health 

continuous  to be 

determined 

Gender Based violence, 

Sexual Harassment 

discrimination  

¶ have social/environmental specialist in the supervision team with 

Gender Based Violence (GBV) specific skills to supervise issues 

related to GBV in the work place 

No gender 

based reports  

Police, , 

proponent, 

farmers 

Continuous  - 
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¶ The contractor should employ and train committed female staff to 

positions of authority. These will help promote the employment of 

female staff 

¶ Provision of gender disaggregated bathing, changing, sanitation 

facilities 

¶ Report immediately the police sexual harassment 

¶ The employees should be trained and sensitized on appropriate 

behavior on the construction site and within the residences 

¶ Give women equal opportunities during recruitment and decision 

making 

¶ Strive for an equitable distribution of employment opportunities 

between men and women 

Conflicts over resources 

use and vandalism of 

project properties 

¶ Explore the use of grievance redress mechanism 

¶ Culprits should be apprehended and punished  

¶ Capacity build the beneficiary committee to take charge  

Irrigation 

Infrastructure 

remains   

Police, 

farmers 

proponent 

Continous  - 

6.3 Decommissioning phase ESMP 

Decommissioning of the project will involve abandoning the project or some part of it and restoring the farms and other affected resources to 

their original or near original status as possible. Decommissioning could be due to a court order, decision by regulatory authorities due to 

uncontrollable negative impacts, it becomes uneconomical, (less returns from the project), when due process was not followed, when project has 

achieved its intended objectives among others. 

The proponent shall then plan and implement the decommissioning. The detailed decommissioning plan contain ways of handling dangerous 

materials, restoring the native species, soil fertility and other degraded aspects of the environment. An ESIA for decommissioning may be 

necessary. 

 Environmental 

Impact  

Recommended Mitigation and monitoring Indicators  Responsible 

party 

Timeframe   Cost  
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Table 4: ESMMP for the Decommissioning phase 

 6.4 Environmental and Social Monitoring Plans 

Table 5: Environmental and Social monitoring plans 

Air pollution- when 

filling back canals, 

dismantling concrete 

structures, planting 

of trees etc 

¶ sprinkle water on loose surfaces and on structure likely to 

generate dust when being dismantled to quell dust 

¶ workers to use appropriate PPEs 

 

 

Reduced 

particulate 

matter and 

fumes to the 

atmosphere 

proponent 

NEMA,  

contractor 

 

throughout 

decommissio

ning 

will depend on 

the size of land to 

be restored 

Injuries/accidents, 

occupational safety 

and health 

¶ have PPEs while collecting potentially hazardous and dangerous 

wastes 

¶ hazardous wastes to be handled by approved waste handlers- to 

be transported, disposed of according to the required protocols 

¶ sensitization of the workers on the health impacts of wastes 

¶ provide first aid kit at the sites 

¶ dismantlers to have appropriate PPEs 

¶ the workers are to be trained on procedures of dismantling 

various structures to avoid mishaps 

Reduced/ no 

accident cases 

NEMA, 

contractor, 

farmers, 

proponent 

throughout  70,000 

Noise and 

vibration -during 

dismantling the 

irrigation 

infrastructure 

¶ demolitions to be done during the day and the noise level strictly 

observed 

¶ Provide appropriate PPEs 

¶ Notify the community before demolitions 

Absence of 

complaints  

NEMA, 

Contractor,  

Proponent 

throughout 

dismantling 

period 

 

waste generation ¶ Putting   in   place   proper   waste management Systems 

including waste recycling and reuse of debris 

¶ Selling the reusable parts 

¶ Clear the wastes as soon as they are generated   

Reduced 

wastes 

generated 

proponent throughout 

decommissio

ning phase 

 

visual intrusion due 

to accumulated 

wastes 

¶ Do landscaping by leveling the area, planting of trees 

¶ Clear the wastes as soon as they are generated   

Absence of 

littered wastes 

proponent  throughout 

decommissio

ning phase 
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Monitoring mechanism Indicator  Means of 

Verification  

Frequency  Responsibility  

HIV/ AIDs, COVID and other diseases monitoring  

medical tests, 

observation of 

symptoms and 

surroundings 

lack of incidences is new disease 

cases  

cleanliness in the surrounding 

checking hospital 

records 

observation of the 

surrounding 

all through the 

project cycle 

 Contractor (during construction) 

Management committee (throughout 

the project cycle), ministry of health 

(throughout the project cycle) 

Occupational safety and health monitoring 

Reporting of accident 

and incidents, safety 

breaches and damage to 

equipment 

low or no accidents, safety breaches 

no complaints from the workers 

Statistical records 

and safety reports 

throughout the 

project cycle 

 contractor (during construction), 

Management committee (all phases of 

project) 

Socio cultural issues 

physical Observation, 

surveying the 

community, 

 

peaceful coexistence, Committee 

meetings, adherence to the rules and 

regulations, absence of child labour, all 

children of school going age going to 

school 

observation, 

reports at the 

chiefôs office,  

throughout project 

cycle 

 community management committee 

Contractor 

local administration 

 

Air quali ty monitoring  

visual inspection and air 

quality assessments 

absence of Airborne 

particles, 

Smoke  and/or dust 

site sprinkled with 

water, compliance 

to air quality 

standards, 

throughout 

construction phase 

 Contractor, NEMA 

Water Quality monitoring  

Physical observation Absence of turbid water, absence of 

dirty water/ oil flowing to the water 

bodies, compliance with water quality 

regulationsô latrines located more than 

30m from water source 

Water quality 

analysis results, 

clearness of water 

Throughout the 

project cycle 

 NEMA, Contractor and the community 

management committee 

Soil monitoring 

soil quality analysis, high productivity per piece of land, soil test results,  throughout the  contractor and the community 
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physical observation absence of scattered wastes project cycle management committee 
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CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIO NS 

7.1 Conclusion 

The proposed project design has integrated mitigation measures with a view to ensuring compliance 

with all the applicable laws and procedures. The infrastructures will be built to the required 

planning/ architectural/ structural standards. During project implementation and operation, 

sustainable environmental management (SEM) will be ensured; avoiding unsustainable use of 

natural resources, conserving nature and ensure respectful and fair treatment of all people working 

on the project and the general public. 

In relation to the proposed mitigation measures that will be incorporated during construction and 

operational phases, the project is considered beneficial and important. It is our considerable opinion 

that the proposed development is a timely venture that will subscribe to the governmentôs efforts of 

reducing poverty and increasing food security. Major concerns should nevertheless be focused 

towards minimizing the occurrence of impacts that would degrade the general environment. This 

will however be overcome through close adherence and implementation of the recommended 

Environmental Management and Monitoring Plans (EMPs). 

It is therefore our recommendation that the project be allowed to go ahead with the implementation 

provided the outlined mitigation measures are adhered to. 

Recommendations 

It is recommended that: 

¶ The proposed project be implemented at the proposed site. The alternative locations and 

irrigation strategies would not yield as much benefit as the proposed project with the resources 

available. The project will result to more beneficial impacts than the negative. 

¶ Diligence on the part of the contractor and proper supervision by the Supervising Engineer 

during construction and the operation phase is crucial for mitigating the negative impacts.   

¶ The ESMP be adopted and applied as the basis for addressing environmental and social aspects 

throughout the project cycle with necessary amendments as may be found appropriate during 

operation and implementation. The ESMP in this regard will be the guiding tool for impact 

monitoring and future audits. An environmentalist should then be engaged to ensure its 

implementation. 
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APPENDICES 

¶ Stakeholder Involvement Questionnaires (Questionnaires administered to Government Officers) 

¶ Public participation questionnaires (Questionnaires administered to Community Members) 

¶ Sketch map of the proposed water pan design 

¶ BOQ for the proposed project 

¶ Expertsô NEMA registration certificates 

¶ Photo log 

¶ List of participants during public participation meeting 

¶ Minutes of public participation meeting  
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Appendix 1: PHOTO LOG 

  
The existing irrigation infrastructure : Weir at the intake and one of the distribution boxes at the scheme  

  
River Miriu at the canal intake point and some of the vegetation inhabiting the river course where the new weir 

will be constructed   

  
the existing irrigation unlined canal  
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Appendix 2: FGD ATTENDANCE LIST  
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 Appendix 4: MINUTES FOR THE PUBLIC PARTICIPATION MEETINGS  
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Appendix 6: National lands commission authorization to undertake the project. 

 



Environmental Impact Assessment Project Report        February, 2021 

 

ESIA For Proposed Construction of Siany CC3 Irrigation Scheme and Infrastructure Works                                     Page 85 

 

Appendix 6.1: Minutes of land consent public participation meeting. 
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Appendix 6.2: Attendance list for the public participation  
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Appendix 6.3: Acknowledgement from local authorities.   
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Appendix 7: Environmental and social screening checklist 
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