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EXECUTIVE SUMMARY  

 

The proposed project up-grading and rehabilitation of existing Thiha Micro Irrigation Project 

at GPS Coordinates; 0°37'13.2"S 37°09'33.6"E is  intended to increase the supply of water for 

irrigation and domestic use from the current 350 households  to  1056 households. The project 

contributes to the KCSAP broad objective since it is expected to supply water for irrigation for 

increased production and productivity of beans, sweet potatoes, banana as well as milk and 

indigenous chicken. The project is supported by the Kenya Climate Smart Agriculture Project 

(KCSAP) through the funding of the World Bank and the County Government of Nyeri (CGN) 

at an estimated cost of the project is Kshs. 45,232,750. 

 

The environmental and social impact assessment summery project report has been prepared in 

accordance to Environmental Management and Co-ordination (Amendment) Act (No. 5 of 

2015& 2019) and Part II of the Environmental (Impact Assessment and Audit) Regulations 

2003 the NEMA public notice 31 on processing of EIA reports of 12th March 2020. The 

objective of this ESIA (SPR) was to assess the environmental and social impacts of the proposed 

project, propose appropriate mitigation measures and make recommendations on the approval 

by NEMA and ultimate implementation. 

 

The ESIA (SPR) methodology included environmental and social screening, environmental and 

social scoping, desk review, field visit, public participation and stakeholder consultation and 

report writing.  The methods used in public participation and stakeholder consultation included 

two (2) public meetings, two (2) focused group discussion, five (5) key informant interviews 

and data collection using structured questionnaires form 11 stakeholders including vulnerable 

and marginalized persons. The meeting were held on the 11th January 2021 and 5th May 2021 

where a total of 150 people (98 male, 52 female) participated. A detailed report on the outcome 

is presented in chapter four of this report.  

 

The major issues raised during the public participation and stakeholder consultation included 

irrigated area per member, project operation and maintenance, varieties of banana, beans and 

sweet potatoes, adherence to COVID-19 guidelines and inclusion of youth in the project. The 

responses to this concerns included irrigating 0.25 acres as recommended in the design, 

members to make contribution on a monthly basis for maintenance, seeking advice from the 

department of agriculture on the suitable varieties, observing COVID-19 protocols during all 

public meetings and including the youth at all the stages of the project cycle. 
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The major negative impacts during construction included soil erosion, solid and liquid waste 

generation, biodiversity loss, occupational health safety, risk of spread of COVID-19 and sexual 

harassment by workers on site. The major negative impacts during operation include soil 

salinization and water logging, increased use of agricultural inputs, increased incidences of 

water borne diseases, social conflicts and gender violence and abuse at community level. A 

comprehensive environmental and social management and monitoring plan (ESMMP) is 

presented in chapter six of this report to mitigate any negative impacts. 

 

Based on the findings of the assessment the proposed project is not likely to result into significant 

negative impacts. It is therefore the view of the experts that the project be allowed to proceed and 

recommends approval by National Environmental Management Authority (NEMA) subject to an 

annual audit. The experts further recommends that the reports be shared with the selected 

contractors for the implementation of the contractors specific ESMMP.  The County Project 

Coordination Unit (CPCU) through the CESSCO in consultation with relevant stakeholders shall 

monitor the implementation of the ESMMP and report on compliance. 
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CHAPTER ONE 

INTRODUCTION  

 

1.1 Background Information  

Thiha micro irrigation project in Thuci & Mbugwa Villages, Mutundu Sub-Location, Rutune 

Location, Nyeri County at GPS Coordinates; 0°37'13.2"S 37°09'33.6"E. was initiated in  2010 

with a target population of 350 households with main water use being domestic and minor 

irrigation. The project was proposed by Thiha Micro Irrigation Self-Help Group which comprise 

of 1056 members 479 males and 577 females in Mukurweini Constituency to assist in upgrading 

and expansion of the distribution network and also rehabilitation of the intake. The main 

objectives of the project is to increase the supply of  water for domestic use, livestock watering 

and small-scale irrigation to the residents of Thuci & Mbugwa Villages in Mutundu Sub-

location, Rutune location, Mukurweini Sub-County. This is expected to increase production and 

productivity of banana, beans and sweet potatoes as well as enhance milk and indigenous 

chicken production and productivity hence contributing to the KCSAP broad objective.   

 

The existing old infrastructure consists of an intake works along Thiha River, mainline and 

distribution lines (5km), field irrigation systems among other related facilities. The proposed 

up-grading and rehabilitation will include expansion and rehabilitation of intake works, addition 

of a parallel mainline and replacement of sections of the pipeline and associated pipeline 

facilities covering a distance of 16 kms, once complete the project will serve a total of 1056 

households. The project is supported by the Kenya Climate Smart Agriculture Project (KCSAP) 

through the funding of the World Bank and the County Government of Nyeri (CGN). The 

estimated cost of the project is Kshs. 45,232,750.  

 

1.2 Project Justification 

The area lies in the lowland neighboring Muranga area which is normally dry where droughts 

and crop failures are frequent. However, the area is traversed by Thiha River among other 

seasonal streams arising from the slopes of the Aberdares. The river is a tributary to Sagana 

River. During the dry periods food usually becomes a problem and the local community 

depends on food from other areas in the county. The proposed project is a community-based 

project with aim in supplying water for domestic and subsistence irrigation in the area. Farmers 

in the area have fertile agricultural land which however cannot have optimal economic use due 

to poor rainfall patterns. This has in turn led to food insecurity, malnutrition among children, 
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environmental degradation, inability to access education and health services. The project is 

aimed at increasing household incomes and productivity of agricultural land in the area. The 

long-term objective of the project is to enhance horticultural production by introducing various 

high value crops, which will increase the farmersô economic status and consequently, the 

standards of living. The main beneficially is the entire community of Thuci & Mbugwa Villages 

in Mutundu Sub- location, Rutune location. It anticipated that the community will be 

empowered and a number of auxiliary activities carried out by the community for income 

generation and improvement of livelihood. Overall, the project objectives are in conformity 

with the development objectives and with the current development policies of the Government 

of Kenya. The project is a key intervention towards realization of Vision 2030 strategy that aims 

at propelling Kenya to medium income status in the next 20 years. 

 

1.3 Justification of Summery Project Report 

This ESIA (SPR) was based on the recommendation of the County Director of Environment 

(CDE) following the environmental and social safeguards screening report. The report has been 

undertaken to fulfill the legal requirements as outlined in Sections 58-69 of the Environmental 

Management and Co-ordination (Amendment) Act (No. 5 of 2015& 2019) and Part II of the 

Environmental (Impact Assessment and Audit) Regulations 2003 and the NEMA public notice 

on processing of EIA reports of 12th March 2020.  

 

1.4 Objective of the SPR 

The specific objectives of the SPR are to: 

o Collect and analyze baseline information for physical, biological and socio-economic 

environments in the project area 

o Discuss the legal and regulatory issues associated with the proposed project; 

o Predict and assess the potential impacts of the project 

o Propose appropriate mitigation measures for any negative impacts and enhancement 

measures for the positive impacts resulting from implementing the project 

o Conduct public participation so as to incorporate their views during project 

implementation 

o Prepare an environmental and Social Impacts management plan 

o Prepare a Summary Project Report (SPR) for submission to NEMA for approval. 

 

1.5 Methodology of SPR 

The Environmental and Social assessment is based upon desk studies, field assessments, 
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discussions with the proponent and stakeholders; and has been carried out in the following 

key steps: 

¶ Environmental and social screening: This was conducted by the county 

environmental social safeguards and compliance officer and presented to County 

director of environment who recommended the ESIA (SPR) based on the risk 

categorization that the proposed project is a low to medium risk project(annex 1). 

¶ Environmental and Social scoping to map out the possible environmental and social 

issues related to the proposed project. 

¶ Desk review for the secondary information related to the project including the 

relevant laws and regulations 

¶ Site visit for physical assessment of the project site and activities including the 

surrounding areas 

¶ Public participation and stakeholder consultation: This involved two(2) public meetings, 

two(2) focused group discussions, five(5) key informant interviews and data collection using 

structured questionnaires from 11 respondents. The outcome is presented in chapter four of 

this report 

¶ Preparation of the summery project reports as per the in the NEMA public notice 31 on 

processing of EIA reports of 12th March 2020. 

 

1.6 Summery Project Report Structure 

This report has seven chapters including section 1 which provides an introduction to the project 

outlining the background, justification of the project, project justification and SPR 

methodology. Section 2 outlines the nature of the project including the design and estimated 

cost Section 3 give the description of the location of the project. Section 4 presents the outcome 

of the public participation and stakeholder consultation process. Section 5 describes the 

potential environmental and social impacts of the proposed project associated with the 

construction, operation and decommissioning phases. Section 6; presents an environmental and 

social impacts management and monitoring plan (ESMMP), while Section 7; Presents the 

Conclusion and Recommendation followed by references and annexes.
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CHAPTER TWO  

NATURE OF THE PROJECT 

 

2.1 Introduction 

This chapter presents the existing infrastructure of Thiha Micro Irrigation project, description of 

the design for the proposed upscaling and rehabilitation works, the proposed activities, equipment 

and materials and the estimated project cost 

 

2.2 Existing Infrastructure  

The existing infrastructure of  Thiha Micro Irrigation project include the impounding intake weir 

across Thiha River, the  off take structures, collection chamber, draw off structures and about 

10km  gravity main.   

 
Photo 1: Existing Intake works 

 
Photo 2: Existing gravity main line along the river 

 
Photo 3: Inspection chamber for existing gravity main 

line along the road 

 
Photo 4: Proposed site for gravity main line 

 
     Figure 1: Existing Infrastructure  

 

2.3. Project Design for the proposed upgrading and rehabilitation 

The proposed up-grading and rehabilitation of Thiha micro irrigation project (see sample drawings 

in annex 16 and details in design report) will  include  

Á Completion of remaining (16km mainline and distribution lines) 
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Á Expansion and rehabilitation of intake works including de-silting and embankment 

Á Replacement of worn out and leaking pipes along the gravity pipeline 

Á Replacement of associated pipeline installations such as air valves, wash-out chambers and 

anchor blocks. 

Á Replacement of sections of the pipeline and associated pipeline facilities 

 

2.4 Proposed Project Activities  

2.4.1 Construction Phase 

a) Preliminary Activities  

¶ Initial site meeting to introduce the contractor to the site by the client 

¶ Mobilization of machinery  and materials 

¶ Setting up of the site as per the site layout plan  

 

b) Expansion and rehabilitation of the intake 

The specific works include  

¶ Construction of a 10m long of the left wing wall using a grade C20/C25 mass concrete 

to reduce the excessive silt from the road Kangurwe to Kiuu marram road 

¶ Fixing a pedestal gate fixed on the right side of the intake to allow the cleaning of the 

weir during heavy floods 

 

c) Construction activities (mainline, distribution, lateral and branches) 

This will include excavation works for pipelines will be done by labor intensive methods in order 

to involve the beneficiary community. The specific works for these structures will include 

trenching and backfilling, carrying and transport of pipes and fittings, fitting of various pipe 

components. 

 

d) Construction of the Gravity main line 

Gravity mainline activities will include routing, clearing, trenching, pipe laying and burying of 

the trenches. Hand tools will be used in the trenching and backfilling. The trenches will vary in 

depth depending on the terrain on the pipeline route. The main delivery line will be from the 

intake to the reservoir, where 12-inch pipes will be used. Eight-inch pipes will continue to the 

reservoir before reducing into six-inch diameter pipes. 

 

e) Establishment of in field system 

This will involve installing feeder lines for each farmer to supply irrigation water at farm level. 
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The line will comprise of delivery pipe and a hose pipe, two hydrants stand pipe, hose nipple 

arrangements spaced at 10m, sprinklers and risers  

 

2.4.2 Operation and Maintenance 

The project operates as a community-based project whose running is through a management 

committee. The maintenance work will include  

o Checking intake works (blockage and damages on the coarse and fine screens and ensuring 

no obstruction of flow to or near the weir and inlet chamber)  

o Removal of silt accumulation on the intake works  

o Daily monitoring of the pipeline route to detect  leaks and damage on pipes 

o Checking air-release valves, inspection chambers and washout working conditions.  

o Maintenance infield systems  by the farmers  

 

2.5 Equipment and materials  

The equipment include concrete mixer, excavation equipment and compacting machine. The main 

material to be used include gravity mains/pipeline, anchor blocks to check on thrust force, air 

valves, branch off take to prevent vacuum build up, control valves to be installed at all junction of 

branches and feeders, washouts to be led safely to natural waterway, river crossings and other 

crossing which includes road, gulley/path and stream crossings and ½ an inch diameter pipes to 

distribute water to the households. The other materials include Construction materials (e.g., 

cement, stone, crushed rock and gravel aggregates from approved quarries, sand, GI and uPVC 

pipes and fittings, and jointing materials); water for construction purposes and  fuels for the trucks 

and machines. 

 

2.6 Waste generation 

The wastes likely to be generated includes spoiled and used construction materials; earthworkôs 

spoil; solid waste (paper, plastics, metal cans, wood, metal, dry paint and stone chippings);liquid 

waste (wet paint, wastewater, glue, solvents and other chemicals);used oil waste products (e.g., 

lubricants and filters) from construction machinery; waste mortar and concrete and sanitary waste. 

 

2.7. Project Cost  

The project is estimated to cost Kshs 45,232,750 including the cost of implementation of the 

Environmental and Social management and monitoring Plan 
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CHAPTER THREE  

THE LOCATION OF THE PROJECT  

 

3.1 Introduction  

This chapter present a detailed description of the project site including proof of land ownership 

and conformity to land use plan 

 

3.2 Description of the Project location 

3.2.1 Geographic Location 

The project supply area is located in Thuci & Mbugwa Villages, Mutundu Sub-Location, 

Rutune Location, Nyeri County. The intake work is located along Thiha River on GPS 

Coordinates: 0°37'13.2"S 37°09'33.6"E. 

 

    Figure 5: GPS Location of the project site (Source Google Earth) 

 

3.2.1 Proof of Land Ownership 

The project land site Title No. Muhito/Kariara/302 measuring 0.2 where the main irrigation 

infrastructure is constructed is a public land under the custody of the County Government of 

Nyeri (Annex 3). The other irrigation infrastructure for distribution of irrigation water to the 

farms will be on individual farms. The farmers have given there authorization as presented in 

Annex 4.  

 

3.2.3 Climate 

The average rainfall ranges between 500 mm - 2,400mm. The area experiences Equatorial 

rainfall due to its location and being within the highland equatorial zone of Kenya. The average 
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daily temperature throughout the year varies slightly from month to month with average 

temperatures of around 170C during the months of July and August to about 200C in March. 

But the daily range is much higher, with the differences between maximum and minimum 

temperatures each day around 100C in May and up to 150C in February. Between the months of 

June to September, southeast winds prevail in the coastal parts of Kenya and last up to several 

days without a break.  

 

3.2.4 Geology and soils 

The terrain is rugged with north-south running ridges and drained on either side by south 

running rivers. The slopes range from 30% to 45% towards NNE and SSW. The area is covered 

by porphyritic olivine basalts and basaltic agglomerate. The soils are the derivatives of the same 

that consist of black cotton soil 

 

3.3 Supportive environmental and social management infrastructure 

The town is well served, with good communication and transport network such as air, road, and 

railway. This network will facilitates easy coordination and transportation waste from the site 

to designated sites as well as transportation of workers in case of an emergency like injuries or 

accidents. The area is also served with adequate health facilities to handle any workers injuries 

on site as well as any ill health during construction and operation phases of the project. 

 

3.4 Conformity to Land Use Plan and Zonal Plan 

The land around the project site is majorly freehold with most land belonging to individuals. 

The project land site is a public land designated for a cattle watering trough as per the land 

search (annex 3). The proposed project involves upscaling and rehabilitation of existing 

infrastructure and therefore its implementation in line with the land use plan and zonal plan of 

the County Government of Nyeri. 
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CHAPTER FOUR 

PUBLIC  PARTICIPATION AND STAKEHOLDER CONSULTATION  

 

4.1 Introduction  

Public Participation and stakeholders consultation was conducted as stipulated in the Kenya 

constitution 2010, County Government Act and Section 17; of the Environmental (Impact 

Assessment and Audit) Regulations 2003 states that an EIA Study should ñseek the views of 

persons who may be affected by the project.ò This chapter presents the outcome of the public 

participation and stakeholder consultation process. 

 

4.2 Objectives of Public Participation and Stakeholder Consultation 

The objectives of public consultations for an SPR exercise in Kenya are to:- 

Á Ensure that all stakeholders and interested parties, are fully informed of the proposed 

project , its objectives  and scope  

Á Seek the views, concerns and expectations of the people on the proposed project 

Á Find out if there are any environmental and social issues that the establishment of the 

proposed project and obtain suggestion from community members on possible ways 

that they feel potential negative environmental and social impacts can be effectively 

mitigated 

Á Ensure that any issues resulting from this process are addressed in the ESMMP and 

incorporated into the design and implementation of the project. 

Á Ensure that consultation is done on sensitive issues and that baseline information is 

established for management of any impacts that may arise during implementation and 

operation phase of the project. 

 

4.3 Categorization of Community participants and stakeholders 

The particpants and stakeholders were categorized based on their relevance to the proposed 

project. The main stakeholders consulted were the offocials and members of Thiha micro irrigation 

water project self help group.The other stakeholders included officer from the deprtment of 

Agriculture and department of irrigation, chiefs and assistant chiefs within the project catchment 

area, community members using water from the abstacted river, the women, the youth and 

differently abled persons (see annex 14). 
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4.4 Methodology of Public Participation and Consultation 

Public participation process involves two (2) public participation meetings, two (2) focused group 

discussion with the youth and women and key informant interviews. Data was also collected using 

structures questionnaires from 11 stakeholders including the 3 official of Thiha micro irrigation 

self-help group official, 2 chiefs, 2 Assistant chiefs, County director of agriculture, Sub County 

Agricultural officer, ward Agricultural officer, and Sub County water officer. The questionnaires 

were later analyzed and issues raised incorporated in identification of impacts in chapter 6 of this 

SPR. The sample administered questionnaires including all the questions asked are included in 

this report as Annex 9. The forums were held on the 11th January 2021 and 5th May 2021 where 

150 people (98male, 52 female) participated (attendance list in Annex 8). Covid-19 guidelines 

were followed during the whole exercise through proper social distancing, sanitizing and wearing 

of masks. The views of the respondent were documented (see minutes annex 7) 

 

4.5 Summary of Issues Raised by the Community and Stakeholders and Response 

It was the view of the community that the project will benefit them. They however raised the 

following issues.  

¶ Size  of irrigated land per member: It was agreed that the maximum size of the land 

per member should be 0.25 acres as recommended in the design 

¶ Suitable banana, beans and sweet potatoes varieties  under irrigation ; The officer 

from the department of agriculture committed to organize a sensitization meeting to 

discuss with the farmers on the suitable varieties 

¶ Operations and maintenance of the irrigation infrastructure : It was suggested that 

each member to pay a user charge to assist in the maintenance of the irrigation 

infrastructure. 

¶ Inclusion of the youth, women and differently abled persons in the project: It was 

agreed that the youth, the women and differently abled persons shall be given priority 

in employment during construction and operations phase of the project 

¶ Social conflict in the use of the water: It was agreed that a water use committee shall 

be established to coordinate and oversee the use of irrigation water and handle any 

complaints that might arise during the operation phase of the project 

 

 

 

 

 



 

19  

CHAPTER FIVE  

POTENTIAL IM PACTS AND MITIGATION MEASURES  

 

5.1 Introduction  

In order to get a basis for identification of impacts that are most relevant to the local context the 

most common environmental impacts of irrigated agriculture that have been encountered 

worldwide will described in this section 

 

5.2 Potential environmental and social impacts during construction 

5.2.1 Positive Impacts 

a) Creation of employment 

With the implementation of the project, there will be employment opportunities for not only those 

who will be providing manual work, but also those providing professional works and consultancy. 

The activities involved in the construction, maintenance and management of the proposed project 

will generate employment i.e., employees involved in the production, sale and transportation of 

the buildingôs materials, construction of the irrigation scheme, Security services, cleaning and 

waste collection are also some of the services that will benefit indirectly.  

 

b) Market for construction Materials  

The project will require supply of large quantities of construction materials most of which will be 

sourced locally in and around Rutune area. This will provide a ready market for building materials 

therefore offering a market for these goods and services promoting the primary and secondary 

sectors involved in their procurement. 

 

5.2.2 Negative environmental and social impacts during construction 

5.2.2.1 Environmental Impacts and Mitigation Measures 

a) Soil Erosion 

There is likely to be soil erosion resulting from the earthworks during intake expansion and 

along the pipelines. 

 

Mitigation measures 

¶ During construction, earthworks should be controlled so that land that is not required 

for the works is not disturbed; 

¶ Where possible, excavation should be carried out during the dry spell to prevent soil 

from being washed away by the rain; 

¶ Excavated materials and excess earth should be kept at appropriate sites approved by 
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the construction supervisor; 

¶ Areas that are cleared for excavation should be planted with grass once the pipeline is 

laid 

 

b) Exhaust and noise emissions 

Reduction in the quality of air during the construction phase is anticipated and could affect 

public health. In addition, excavation work to lay irrigation pipelines will cause noise, dust 

and odor nuisance to residents of the area. 

 

Mitigation measures 

¶ Properly maintain construction equipmentôs and trucks in order to keep noise and 

exhaust emissions to a minimum; 

¶ Control dust emissions and odors by sprinkling water and by good housekeeping 

practice; 

¶ Workers subject to unacceptable noise levels will wear earplugs and their working time 

within these areas should be limited 

 

c) Generation of Solid and Liquid waste  

Construction equipment generates waste oil and its proper handling is critical since haphazard 

storage and leakage can result in contamination of soils, surface and ground waters. Although, 

pollution of water and soils by oil-based pollutants during construction works could cause 

health problems for the population, this risk is considered insignificant in the proposed works 

since mainly labor-intensive methods will be used for excavation. 

 

Mitigation measures 

¶ Waste management should comply with EMCA (Waste Management) regulations; 

¶ The construction supervisor will be required to include environmental considerations in 

monthly progress reports and indicate progress in the implementation of mitigation 

measures as outlined in the EMP; 

¶ Designated garbage storage areas should be provided during construction and the contractor 

should be responsible for handling and disposal of all construction and related waste; 

¶ Waste disposal by burning should not be permitted and signage should be erected to ensure 

that the workers are sensitized to the waste disposal and handling issues on site; 

¶ Recycling is the most desirable option for ódisposalô of any waste materials resulting from 

the construction. The contractor should, as much as possible put to good and acceptable 
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use any materials damaged or rejected for use on site 

 

d) Biodiversity loss 

Whereas some vegetation will be cleared along the pipeline route, this removal is considered 

insignificant since the area is already arable. There are no nature conservation interests in the 

project area therefore no significant impact is expected on flora and fauna. 

 

Mitigation measures 

¶ Except to the extent necessary for carrying out the construction works, vegetation 

should not be removed, damaged or disturbed; 

¶ Existing cleared or disturbed areas should be used for construction of temporary 

structures and stockpiling of materials; 

¶ Construction staff should be encouraged to trim trees rather than remove them; 

¶ Planting of vegetation should be undertaken after the pipes are covered with soil. 

¶ Avoid felling indigenous trees 

 

5.2.2.2 Negative Social Impacts and Mitigation Measures 

a) Occupational health and safety 

Anticipated health and safety risks will include; fire, inhalation of fumes, physical injury from 

workplace accidents. 

Mitigation measures 

¶ Adhere to Occupational Health and Safety rules and regulations as stipulated in the 

Occupational Safety Act of Kenya of 2007 and revised in 2010.  

¶ Sensitize  and train  all employees  on occupational health and safety measures 

¶ Provide adequate first-aid facilities in the project sites to handle medical emergencies 

during construction 

¶ Provide appropriate PPEôs to all workers  

¶ Should there be an accident, the injured person should be given first and immediately 

taken to the hospital and investigation initiated immediately to ascertain the cause of 

accidents and preliminary report released within 12 hours 

 

b) Risk of Spread of COVID-19 

There is of workers and the community contracting COVID-19 disease because of the interaction 

which will take place during construction of the various components of the project.  
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Mitigation measure  

¶ All workers on site should maintain physical distance of no less than one meter from the 

next person;  

¶ All workers on site should use a proper face mask that must cover the person's mouth and 

nose;  

¶ Provide at the construction site a handwashing station with soap and water or an alcohol-

based sanitizer approved for use by the Kenya Bureau of Standards; and  

¶ The constructor should provide all workers on site with appropriate PPEs. 

 

c) Risk of Spread of HIV/AIDS and other STIs. 

Sexual relationships between community members and the construction workers may result to 

HIV/AIDs in the area. 

 

Mitigation Measures 

¶ The contractor should ensure that that all construction workers are sensitized prevention 

and control of STIs/HIV/AIDs 

¶ The contractor should provide adequate prevention measures such as condoms to the 

community and construction workers 

¶ The contractor should comply with the provisions of the HIV/AIDs prevention policy 

 

d) Sexual harassment by workers on site 

This is likely to occur if the rights of women as stipulated in the Gender policy 2011 and 1/3 rule 

is violated by construction workers and the contractor hiring workers on site. 

 

Mitigation Measures of Human Rights and Gender Requirements are. 

¶ Sensitize construction workers against sexual harassment 

¶ The Contractor shall require his employees, sub-contractors, sub-consultants, and any 

personnel thereof engaged in construction works to individually sign and comply with a 

Code of Conduct with specific provisions on protection from sexual exploitation and 

abuse 

 

5.3 Potential environmental and social impacts during operation 

5.3.1 Positive Impacts 
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a) Increased agricultural productivity: There will be increased productivity of banana, 

beans and sweet potatoes as well and milk and indigenous chicken as a result of the reliable 

supply of irrigation water.  

b) Increased incomes from the increased sales of crops and livestock produce due to 

increased productivity and production 

c) Improved Food Security: Through increased water moisture availability/accessibility to 

crops during crop growing seasons there will be an increase crop production which will 

enhance food security in among households in the area. The project will increase area under 

crop production and hence lead to increased agricultural output and productivity lowering 

the food prices. 

 

5.3.2 Negative Environmental and Social Impacts  

5.3.2.1 Negative Environmental Impacts and Mitigation Measures 

a) Water logging and salinization of soils:  

These problems are associated with surface irrigation and result in soil deterioration. Water 

logging concentrates salts, drawn up from lower in the soil profile, in the plantsô rooting zone. 

Alkalization (the build-up of sodium in soils) is a detrimental form of salinization that can be 

reduced or minimized by using sprinkler or drip irrigation which apply water more precisely 

and can more easily limit quantities to no more than the crop needs 

Mitigation Measures 

¶ The amount of water abstracted from the river should be controlled through appropriate 

design of the intake to include facilities for regulating irrigation pipeôs discharge 

¶ The Project Management Committee (PMC) should ensure installation of appropriate 

drainage channels to drain any excess water from the farms. 

¶ The proponent should frequently monitor soil salinity through analysis of soil carried out 

before project implementation and with every annual audit 

¶ The proponent  should ensure maintenance and operation of the irrigation infrastructure 

should be maintained regularly to ensure that localized irrigation does not occur 

 

b) Deterioration of water quality   

The irrigation project can render the water unfit for other users, harm aquatic species and 

because of high nutrient content, result in aquatic weed growth that clogs water ways and has 

health, navigation and ecological consequences. 

Mitigation Measures 

¶ The local agricultural officersô services should train farmers  on fertilizer use and the safe 
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use of agro chemicals  as well as use of integrated pest management 

¶ The proponent should prepare and implement pest management plan and seek for 

clearance before commencement of farming activities 

¶ The proponent should ensure proper disposal of wastes  

 

c) Soil erosion 

Intensive agriculture as a result of irrigation will cause soil erosion if preventive measures are 

not put in place. In addition, sprinkler irrigation on steep slopes might generate erosion. It is 

necessary that slopes be stabilized with Napier grass planted along contours before irrigation 

is undertaken. 

 

Mitigation measures 

¶ Minimize and plainly define land clearing areas; 

¶ Construct gabion and plant vegetation cover to conserve the river banks 

¶ Avoid to clearing vegetation along Thiha River; 

¶ Avoid steep slopes and level the land/terrace the slopes as much as possible; 

¶ Protect the soil against erosion by good farm management practices such as agroforestry 

and contour farming; 

¶ Public awareness programs should be conducted during project implementation to ensure 

that members, RUA and project management understand and take up their role in 

catchmentsô management; 

¶ Train farmers in soil and water management to avoid land degradation 

 

d) Increased use of agricultural  inputs especially fertilizers and pesticides 

The key environmental issue during operation will be the increased use of agricultural biocides 

(insecticides, herbicides, fungicides etc.) and fertilizers due to expected intensification of 

agricultural activities in the project area. Production of horticultural crops will demand 

increased use of biocides many of which are toxic and can have a long-term effect in soils. 

 

Mitigation measures 

¶ Integrated Pest Management Practices incorporating crop management control techniques, 

biological control and restricted use of biocides are recommended in order to lessen the 

adverse effects of biocide use; 

¶ The project management in collaboration with stakeholders such as Ministry of 

Agriculture and PCPB should train farmers on adequate amounts of fertilizers and biocides 
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to be used for various crops and on safe use of these chemicals; 

¶ Sprinkler method of irrigation is efficient for application of water and should be used 

effectively to alleviate the effects of agricultural biocides 

 

e) Aquatic weed growth 

There is a potential risk regarding the growth of aquatic weeds at the intake site. Such weeds 

will cause obstruction and increase standing waters and disease vector breeding sites at the 

intake works. 

 

Mitigation measures 

¶ Manual removal of weeds at the intake every season. 

 

5.3.2.1 Negative Social Impacts and Mitigation Measures 

a) Increased incidence of water related diseases 

There is a likelihood of proliferation of disease vectors in irrigation waters. Other irrigation-

related health risks include those associated with increased use at agrochemicals, deterioration 

of water quality, and increased population pressure in the area; 

 

Mitigation Measures 

¶ The members of the community should be sensitized on preventive and control measures.  

¶ These measures include spraying and use of treated nets for malaria control.  

¶ Construction of pit latrines should be encouraged control diseases. 

¶ The Ministry of public health should ensure there is regular spraying within the project 

area to control mosquitoes  

¶ Regular flushing of stagnated water to destroy breeding grounds.  

 

b) Gender Based Violence (GBV)  at community level 

This may arise because of the sharing of the increased proceed from produce sold due to 

increased productivity as a result of reliable source of water for irrigation  

 

Mitigation Measures 

¶ The proponent should ensure that that community members  are sensitized on GBV 

¶ The proponent should comply with the provisions of the GBV policy to safeguard the 

community against the vice 
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c) Water Use conflicts  

The irrigation infrastructure is a shared resource by members of the community and therefore there 

is a likelihood of conflict in the use of irrigation water among beneficiary farmers. 

 

Mitigation Measures 

¶ The beneficiary community will be sensitized on the project operations before handing over 

¶ Establishment of Project management Committee to oversee the implementation of the 

project 

¶ Developing clear by laws to guide the implementation process  

¶ Instituting a grievance redress mechanism at community level to handle any conflict that 

might arise. 

d) Risk of workers injuries and accidents  

This is likely to occur during maintenance of irrigation infrastructure by workers and members 

of the project management 

Mitigation Measures 

¶ All workers on site to wear full protective gear (PPEs) 

¶ The proponent to liaise with relevant institutions to train workers on administering first aid, 

and provide a functional first aid kits 

¶ The proponent shall ensure that only qualified personnel carry out operations and 

maintenance at the site.  

5.3 Potential impacts during Decommissioning 

The project is expected to last for some years and therefore decommissioning may not be 

anticipated in the near future thereby reversing the positive impacts identified. The main 

negative impacts at this phase are mainly losses in the irrigation infrastructure. Other notable 

negative impacts include 

 

a) The generation of solid waste 

Solid waste will be generated from the demolition of irrigation infrastructure  

Mitigation measures 

o The wastes produced should either be reduced, reused or recycled 

o Provide waste disposal bins at appropriate sites 

o Waste disposal sites should be located away from the water sources to prevent the possibility 

of surface run off into the water system. 
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b) Loss of livelihood income  

The beneficiaries are likely to lose the income due to reduced production due to lack of reliable 

source of water for irrigation 

Mitigation measures. 

o Sensitize the public on how to cope up with loss of livelihoods 

o Sensitize the farmers to diversify livelihood enterprises. 

c) Occupational health and Safety risks 

It is expected that employees are likely to encounter occupational health risks due to accidents 

during decommissioning. Because of demolition activities, workers are exposed to risks of 

accidents and injuries. Injuries can arise from use of tools and equipment. The injuries can 

include cuts and bruises.  

Mitigation Measures 

o Sensitize the decommissioning team on occupational health and safety 

o Adhere to Site Occupational Health and Safety rules and regulations as stipulated in the 

Occupational Safety Act of Kenya of 2007 and revised in 2010.  

o Sensitize the all workers on occupational health and safety 

o Provide adequate first-aid facilities in the project sites to handle medical emergencies during 

demolition 

o Provide adequate PPEôs to workers during construction 
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CHAPTER SIX  

ENVIRONMENTAL AND SOCIAL MANAGEMENT  AND MONITORING PLAN 

 

6.1 Introduction  

 

The ESMMP is meant to provide guidelines for concerns identified so as to promote the mitigation 

of identified adverse effects throughout the design, construction, operation and decommissioning 

phases so as to promote the positive effects. The proponent should acquire the technical assistance 

and training in environmental management practices for operations of the proposed project. 

 

The ESMP provides a general outlay of the activities, associated impacts, mitigation action plans 

and appropriate monitoring action. It also defines implementation timeframes and responsibilities. 

The environmental and social management and monitoring will involve a continuous surveillance 

of performance of specific functions during the construction, operation and decommissioning 

phases of the project. 
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6.2 Environmental and Social Management and Monitoring Plan  

6.2.1 Environmental Management and Monitoring Plan during construction 

Environmental 

Impact 

Proposed Mitigation measures Monitoring 

Indicators 

Responsibility Means of Verification Time frame Est. Cost 

(KES) 

Soil erosion ¶ During construction, earthworks should be 

controlled so that land that is not required 

for the works is not disturbed; 

¶ Where possible, excavation should be 

carried out during the dry spell to prevent 

soil from being washed away by the rain; 

¶ Excavated materials and excess earth 

should be kept at appropriate sites approved 

by the construction supervisor; 

¶ Areas that are cleared for excavation should 

be planted with grass once the pipeline is 

laid 

No. of soil 

conservation 

structures laid 

Area planted with 

grass 

 

Contractor 

Supervising 

Engineer 

Site Report 

Photos  

6 months 50,000 

Exhaust and 

noise emissions 

¶ Properly maintain construction 

equipmentôs and trucks in order to keep 

noise and exhaust emissions to a minimum 

¶ Control dust emissions and odours by 

sprinkling water  

¶ Workers subject to unacceptable noise 

levels will wear earplugs and their working 

No of hour worked 

per day 

No of workers 

provided with 

earplugs 

 

Contractor 

Supervising 

Engineer 

Site Report 

Daily monitor report 

 

 

 

6 months 20,000 



 

30  

time within these areas should 

¶ be limited 

Generation of 

Solid and Liquid 

Waste 

¶ Waste management should comply with 

EMCA (Waste Management) regulations; 

¶ The construction supervisor will be 

required to include environmental 

considerations in monthly progress reports 

and indicate progress in the implementation 

of mitigation measures as outlined in the 

EMP 

¶ Designated garbage collection areas should 

be provided during construction and 

the contractor should be responsible 

for handling and disposal of all 

construction and related waste 

¶ Waste disposal by burning should not be 

permitted and signage should be erected to 

ensure that the workers are 

¶ sensitized to the waste disposal and 

handling issues on site; 

Volumes of waste 

generated 

No of designated 

garbage collection 

area 

No of signage 

erected on site on 

waste management 

Contractor 

Supervising 

Engineer 

Daily Monitor report 

Photos 

Signage 

 

6 months 100,000 
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Biodiversity loss   ¶ Except to the extent necessary for carrying 

out the construction works, vegetation 

should not be removed, damaged or 

disturbed 

¶ Existing cleared or disturbed areas should 

be used for construction of temporary 

structures and stockpiling of materials 

¶ Construction staff should be encouraged to 

trim trees rather than remove them 

¶ Planting of vegetation should be 

undertaken after the pipes are covered with 

soil. 

¶ Avoid felling indigenous trees. 

Area cleared of 

vegetation during 

construction 

Area of land 

planted with grass 

and trees 

Contractor 

Supervising 

Engineer 

Site Report 

Photos 

 

 

6 months n/a 
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6.2.2 Social Management and Monitoring Plan during construction 

Social 

Impact 

Proposed Mitigation measures Monitoring Indicators  Responsibility Means of 

Verification  

Time frame Est. Cost 

(KES) 

Occupational 

health and 

safety 

¶ Adhere to Occupational Health and 

Safety rules and regulations as stipulated 

in the Occupational Safety Act of Kenya 

of 2007 and revised in 2010.  

¶ Sensitize  and train  all employees  on 

occupational health and safety measures 

¶ Provide adequate first-aid facilities in the 

project sites to handle medical 

emergencies during construction 

¶ Provide appropriate PPEôs to all workers  

¶ Should there be an accident, the injured 

person should be given first and 

immediately taken to the hospital and 

investigation initiated immediately to 

ascertain the cause of accidents and 

preliminary report released within 12 

hours 

¶ No. of protective 

gears procured 

¶ No.  of employees 

trained on OHS 

measures 

¶ No of first aid kits 

procured 

¶ No. of accidents 

reported 

Contractor 

Supervising 

Engineer 

 

Incidence Report 

Attendance list 

Photos 

6 months 50,000 

Risk of Spread 

of COVID-19 

¶ All workers on site should maintain 

physical distance of no less than one 

meter from the next person;  

¶ All workers on site should use a proper 

¶ No. of SOPs availed 

¶ No. of workers with 

PPEs 

Contractor 

Supervising 

Engineer 

PHO 

Daily Monitor 

Report 

Incidence Report 

6 months 50,000 
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face mask that must cover the person's 

mouth and nose;  

¶ Provide at the construction site a 

handwashing station with soap and water 

or an alcohol-based sanitizer approved for 

use by the Kenya Bureau of Standards; 

and  

¶ The constructor should provide all 

workers on site with appropriate PPEs. 

¶ No. of sanitizing 

facilities  

¶ No. of handwashing 

equipment installed 

Risk of Spread 

of HIV/AIDS 

and STDs 

¶ The contractor should ensure that that all 

construction workers are sensitized 

prevention and control of STIs/HIV/AIDs 

¶ The contractor should provide adequate 

prevention measures such as condoms to 

the community and construction workers 

¶ The contractor should comply with the 

provisions of the HIV/AIDs prevention 

policy 

No. of worker and 

community sensitized 

No. of  condom 

dispensing equipment 

installed 

No. of meetings held for 

workers and community 

Contractor 

Supervising 

Engineer 

PHO 

Daily Monitor 

Report 

Incidence Report 

6 months 20,000 

Sexual 

harassment by 

construction 

workers 

¶ Sensitize construction workers against 

sexual harassment 

¶ The Contractor shall require his 

employees, sub-contractors, sub-

consultants, and any personnel thereof 

engaged in construction works to 

No of people 

sensitized against 

sexual harassment 

No of incidences 

reported 

 

Contractor 

Supervising 

Engineer 

 

Attendance list 

Incidence 

register/report 

Photos 

6 months 20,000 
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individually sign and comply with a Code 

of Conduct with specific provisions on 

protection from sexual exploitation and 

abuse 

 

6.2.3 Environmental Management and Monitoring Plan during Operations  

Environmental 

Impact 

Proposed Mitigation measures Monitoring Indicators  Responsibility Means of 

Verification  

Time frame Est. Cost 

(KES) 

Water logging 

and salinization 

of soils  

¶ The amount of water abstracted from the 

river should be controlled through 

appropriate design of the intake to include 

facilities for regulating irrigation pipeôs 

discharge 

¶ The Project Management Committee 

(PMC) should ensure installation of 

appropriate drainage channels to drain 

any excess water from the farms. 

¶ The proponent should frequently monitor 

soil salinity through analysis of soil 

carried out before project implementation 

and with every annual audit 

¶ The proponent  should ensure 

maintenance and operation of the 

irrigation infrastructure should be 

Level of adherence to 

intake design 

No of appropriate 

drainage channels 

installed 

No of soil salinity tests  

No of times of 

maintenance of 

irrigation infrastructure 

Proponent  

Sub County 

Water/Irrigatio

n  Officer 

Design Report 

Photos of site 

Monthly Reports 

Soil salinity test 

reports 

Entire O&M 

Phase 

100,000 
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maintained regularly to ensure that 

localized irrigation does not occur 

Deterioration of 

water quality 

¶ The local agricultural officersô services 

should train farmers  on fertilizer use and 

the safe use of agro chemicals  as well as 

use of integrated pest management 

¶ The proponent should prepare and 

implement pest management plan and 

seek for clearance before commencement 

of farming activities 

¶ The proponent should ensure proper 

disposal of wastes  

No. of trainings 

conducted on safe use 

No of people trained on 

safe use of pesticides  

Level of implementation 

of pest management 

plan 

Level of adherence to 

appropriate waste 

disposal  

Proponent  

Sub county 

and Ward 

Agricultural 

Officers 

Training Report 

Attendance list 

PMP 

implementation 

report 

Entire O&M 

Phase 

50,000 

Soil erosion  ¶ Avoid to clearing vegetation along Thiha 

River; 

¶ Avoid steep slopes and level the 

land/terrace the slopes as much as 

possible; 

¶ Protect the soil against erosion by good 

farm management practices such as 

agroforestry and contour farming; 

¶ Public awareness programs should be 

conducted during project implementation 

to ensure that members, RUA and project 

management understand and take up their 

Area of land cleared of 

vegetation along Thiha 

river 

Length of terraces 

constructed  along the 

slope 

No of public awareness 

meetings conducted  

Proponent  

Sub county 

and Ward 

Agricultural 

Officers 

Monthly Reports 

Photos 

Attendance list 

Entire O&M 

Phase 

n/a 
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role in catchmentsô management; 

¶ Train farmers in soil and water 

management to avoid land degradation 

Increased use of 

agricultural 

inputs 

especially 

fertilizers and 

pesticides 

¶ Integrated Pest Management Practices 

incorporating crop management control 

techniques, biological control and 

restricted use of biocides are 

recommended in order to lessen the 

adverse effects of biocide use; 

¶ The project management in collaboration 

with stakeholders such as Ministry of 

Agriculture and PCPB should train 

farmers on adequate amounts of fertilizers 

and biocides to be used for various crops 

and on safe use of these chemicals; 

No of farmers trained on 

recommended fertilizer 

application and safe use 

of pesticides 

 

No of integrated pest 

management practices 

incorporated in crop 

management 

 

Proponents  

Sub County 

and Ward 

Agricultural 

Officers 

Monthly Reports 

Training Report 

Attendance list 

Entire O&M 

Phase 

50,000 

Aquatic weed 

growth 

¶ Manual removal of weeds at the intake 

every season. 

     

 

6.2.4 Social Management and Monitoring Plan during Operations 

Social 

Impact 

Proposed Mitigation measures Monitoring Indicators  Responsibility Means of 

Verification  

Time frame Est. Cost 

(KES) 

Increased 

incidences of water 

borne diseases 

¶ The members of the community 

should be sensitized on preventive 

and control measures including 

No of community 

members sensitized  

No of household with pit 

Proponent 

PHO 

Attendance list 

Photo 

Incidence Report 

Entire Q&M 20,000 
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include spraying and use of treated 

nets for malaria control.  

¶ Construction of pit latrines should be 

encouraged control diseases. 

¶ The Ministry of public health should 

ensure there is regular spraying 

within the project area to control 

mosquitoes  

¶ Regular flushing of stagnated water 

to destroy breeding grounds.  

latrines 

No of times of spraying 

by PHO 

No of incidences 

Reported 

 

Gender Based 

Violence at 

community level 

¶ The proponent should ensure that 

that community members  are 

sensitized on GBV 

¶ The proponent should comply with 

the provisions of the GBV policy to 

safeguard the community against the 

vice 

No of community 

members sensitized on 

GBV 

Level of compliance 

with GBV policy 

No of incidences 

reported 

Proponent 

Provincial 

administration 

Gender Officer 

Attendance list 

Incidence Report 

Entire O&M n/a 

Water use conflict ¶ The beneficiary community will be 

sensitized on the project operations 

before handing over 

¶ Establishment of Project 

management Committee to oversee 

the implementation of the project 

¶ Developing clear by laws to guide 

No of community 

members sensitized on 

project operations 

No of PMC established 

GRM established 

Incidences reported  

 

Proponent  

Provincial 

administration 

 

Attendance list 

Incidence Report 

 

 

Entire O&M n/a 
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the implementation process  

¶ Instituting a grievance redress 

mechanism at community level to 

handle any conflict that might arise. 

Risk of workers 

injuries and 

accidents during 

maintenance  

¶ All workers on site to wear full 

protective gear (PPEs) 

¶ The proponent to liaise with relevant 

institutions to train workers on 

administering first aid, and provide a 

functional first aid kits 

¶ The proponent shall ensure that only 

qualified personnel carry out 

operations and maintenance at the 

site. 

No of workers wearing 

appropriate PPEs 

No of incidences 

reported 

Proponent  

MoH 

Incidence Report 

 

Entire O&M 30,000 

 

6.2.5 Environmental and Social Management and Monitoring Plan during Decommissioning  

Environmental and 

Social Impact 

Proposed Mitigation measures Monitoring Indicators  Responsibility Means of 

Verification  

Time frame Est. Cost 

(KES) 

Generation of 

Solid waste 

¶ The wastes produced should either 

be reduced, reused or recycled 

¶ Provide waste disposal bins at 

appropriate sites 

¶ Waste disposal sites should be 

located away from the water sources 

Volumes of waste 

reduced, reused or 

recycled 

No of waste bins at 

appropriate sites 

No of designated waste 

Proponent 

Contractor 

Daily Monitor 

Report 

Photos 

Decommissioning 

period 

n/a 
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to prevent the possibility of surface 

run off into the water system. 

disposal sites away from 

site 

 

Loss of income 

and livelihood 

¶ Sensitize the public on how to cope 

up with loss of livelihoods 

¶ Sensitize the farmers to diversify 

livelihood enterprises. 

No of community 

members sensitized  

 

New User 

Proponent  

Attendance list  

Photos 

Decommissioning 

period 

n/a 

Occupation health 

and safety risk 

¶ Adhere to Site Occupational Health 

and Safety rules and regulations as 

stipulated in the Occupational 

Safety Act of Kenya of 2007 and 

revised in 2010.  

¶ Sensitize the all workers on 

occupational health and safety 

¶ Provide adequate first-aid facilities 

in the project sites to handle medical 

emergencies during demolition 

¶ Provide adequate PPEôs to workers 

during construction 

No of people sensitized 

on health and safety 

Level of adherence to 

OS Act  

No of workers provided 

with appropriate PPEs 

 

Proponent Attendance list 

Daily monitor 

report 

Photos 

 

Decommissioning 

period 

n/a 
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CHAPTER SEVEN: 

CONCLUSION AND RECOMMENDATION  

 

7.1 Introduction  

This chapter presents the findings of the environmental and social impacts and makes 

recommendations on approval by National environmental management authority (NEMA) and 

implementation.  

 

7.2 Conclusion 

Based on the findings the implementation of the proposed upscaling and rehabilitation of Thiha 

micro irrigation project will result into more positive impacts when compared to the negative 

impacts that will adequately mitigated as outlined in the ESMMP of this report. The negative 

impacts identified are of low magnitude and site specific and will therefore be easily be mitigated 

in all phases of the project. 

. 

7.3 Recommendations 

It is the view of the experts that the proposed Thiha micro irrigation project be allowed to proceed 

on approval by NEMA subject to strict implementation of the ESMMP and annual audit. 

Furthermore the ESMMP should be shared wth the selected contractor for implementation of the 

contractors specific ESMMP. The CPCU thorough the CESSCO in collaboration with relevant 

stakeholders shall monitor the implementation and report on compliance. 
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ANNEXES 

 

Annex 1: Checklist for ESS Safeguards 
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Annex 2: Certificate of Registration 

 
 

  



 

46  

Annex 3:  Official Certificate of Land search for project Site 
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Annex 4: Way L eave Authorization   (List of Community members who authorized their 

land for use of Way Leave for the Project) 
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Annex 5: Water Abstration Permit from Water Resource Authority (WARMA Provisional 

Licence) 
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Annex 6: Photos of Public Participation Meeting 
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Annex: 7: Minutes of the public participation  

 

 

  
















































