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EXECUTIVE SUMMARY
Introduction

In recentyears, Kenydnas experienced food shortages arising from declining farm productivity
due to unreliable weather among other factors and the fact that Kenyan agriculture is heavily
dependent on rain fed systermtese gstems are no longer able to generate adequate crop yields
and expanding irrigation is one of the strategies out of this situation. Climate change has
aggravated the food security situationthe country since rainfall is projected to decrease yet
only a small fraction (1.8%) of the crop land is currently under irrigation(Ministry of state
planning and vision 2030)

Over 800 of the households in the county depend on Agricultural produclibare is a high
demand for irrigation water due to unreliablenmiThe county is underserved by water
infrastructure for irrigation purposesnost water projects in the county are started through
community initiative supported by donors and the governmiéme proposed project area is all
characterized by erratiainfall hence water shortages aaatirely relies on raifed agriculture;

the prevailing situation indicates that the community has no water for irrigation and thereby
reduced levels of food available to the locals and the national reserves.

The county hasigh irrigation potential anche major irrigation projects the county include
Muri nga B a n akakimiki, Kiagh,uNggudua Gakirwe, Turima Tweru, Rwatha
Karethani, KithigirtKamantungu, Mbogoni, Jasho Igamatundu and Mugumango among others.
KCSAP is supporing the Rubatecommunity by providing funds to put up the infrastructure to
increase agriculturgbroductivity. TheKCSAP sub project focuses on increasing agricultural
productivity, enhancing resilience to impacts of climate change and reducti&ZiiG emissions.

It is being implemented by the Government of Kenya (GoK) through the Ministry of Agriculture,
Livestock, and Fisheries (MO ALF), State Department of Agriculture. Implementation involves a
threetiered institutional arrangement (nationaluaty, and community).

The proposedRubate irrigation water project was initiated by the community in September
2012who wished to replicate what was taking place in the neighbourhotedrrs of irrigation
projects suh as Mbogoniirrigation, Jasholgamaundu. The group identified a probable
abstraction siteand with the help of the Ministryof water and irrigatiorstaff the site was

confirmedsuitable
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The Proposed Rubate irrigation water projectis in RubateLocationMagumoniWard Chuka

Sub County The intake site can be accessed througmbu Meru Road and branch ofét
Kibugua road towardsthe marketin Kirigi village or 25 Km from Kathwana arket along
IshiaraKibugua road

The Subproject proposes to abstract its water from Ruguti rivé¥ater intke lies within
coordinates 3%86° 53.988 E, 0°21° 38.490'S and an elevation of 1,380 M a.s.l.along Ruguti
river.

The proposed project comprises construction of water intake (already done by the county
government), conveyance system distribution ofnnmapeline, tertiay lines at farm level and
farmer will useoverheadrrigation.

The overall objective of the project is to
use.The community is allocated an estimate of 2,023.47M3 /day foistabee irrigation and

the river has a flood flow of 278,208M3 /dagd a base flow of 99,3603 /dayand a reserve of
16,761.6M3 /dayThe targeted beneficiaries of the project are 500 fardiezst beneficiaries
each irrigating 0.25 acres.

The total ccst of the sukprojectis estimated at Ksh. 40,000,0(®orty million shillings). After
completion of thesubproject, the community is expected to sustain the running of the project
with minimal or no external support.

Objectives and scope of ESIA

The keygoal of this study was to ensure that all environmental concernategeated in the

planning, construction, operation and decommissioning phase of this project. The study has also

developed and recommended cost effective mitigation measures for tiffecanmly negative

impacts and developed an ESMFhe main objective of the ESIA study was to identify the

possible positive and negative environmental impacts that may result during the projects

construction, operation and decommissioning phases andoggropppropriate mitigation
measures
The Specificobjectives of the ESIA include:

9 Description of the prposed project

I The sdineenvironmetal conditions of thearea



1 To identify and assess all potential significant environmental and social impacts of th
proposed project and to recommend appropriate mitigation measures,
To conduct an ESIA for pipes infrastructure of the project areas;
To evaluate the potential impacts that will be generated during the engineering and
design activities for site preparatiocconstruction and operational phases of the project,
1 Promote compliance with the stipulated national and international environmental
standards and legislations
1 Encourage the participation of the public especially those directly affected by the project
adivities
1 Prepare an ESMP for mitigation actions
Preparation of an ESIA report that complies with the relevant national legislations
Methodology
In order to meet the study objectives, the first step was to make a sit€&hsgtudy was carried
out throwgh; desk studies and literature review, field surveys and observations, public
participation/sensitization by holding public barazas and consultative meetings with
stakeholders, discussions with technical representatives from the proponent and relevant
stekeholders. The tools used in collection and recording of data veemaj -structured
guestionnaires and interviews.
Legal, institutional and Regulatory Framework
In compliance with the World Bank Environment and Social Safeguards Policy and Kenya
Governmat NEMA environmental regulation, Environmental Management and Coordination
Act and subsequent amendmem§SAP (Tharaka Nithi @unty) contracted registered experts
to carry out the environmental and social impact assessment and prepare this ESIA report.
Project Area Description
Climate and Rainfall
The project area lies to the East of Mt Kenya, which dictates the climatic conditions of the area.
The rainfall exhibits a bimodal pattern with two rainy peaks in May and November. The long
rains season fallduring October to December and Short rains March to Megyaverage annual

rainfall is about 1600mm.



Current Land Use
Land holding is mainly smaBcale farmers with average 0f5-1.0 acres per household. The
main economic activities practiced in the anaclude mixed farming witthorticulture and
general agriculture practiced in smsadlale.
Water Demand
The human and livestock populationseaincreasing in the project area but the approximate
number ofpeople to be served by the project is f@#®ple Due to increase in population of
livestock and human the demand for water has increased and thifocalsange in farming
systems from rain fed to irrigated agriculture
Public Participation and Consultations
Public consultations are useful in gatherinfprmation from the people most affected by the
implementation of project, understanding the likely impacts, determining the local comn@unities
norms, proposing alternatives and designing viable and sustainable mitigation measures.
Consultations included:

1 Household surveysse of questionnaires

1 Keyinformantsinterviews

1 Meetings with themanagement committee
Assessment of Potential Impacts and the Proposed Mitigation Measures
The project is set to have both positive and negative impacts with most ajditigepimpacts
happening during the operation phases of the project.
Positive Impacts
Some of the positive impacts identified include:
i. Employment opportunities
ii. Positive social change
iii . Increase onfarm income and Economic development
iv. Increasedaccess tarrigation water
v. increased crop and livestock productivity
vi. improved nutrition due to crop diversity
Negative Impacts

The identified negative impacts include the following:
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i. Loss of vegetatiodue to excavation for pipes
ii. Negative impactsdue todust

iii . Soil erosiorand loss of soll fertility

iv. Management conflicts

v. crop chemical residuals

vi .salinization

vii. over extraction of water from the river

viii. Soil erosion and fertility losses

The social impacts such as:

Inequty issues on resource accessibility

Demographic impacts population in/ out

Livelihoods diversification

Gender disparities

Leadership issues

Vulnerable individuals / groups and social inclusion

Community disputes, transparency and accountability issugsydaperation.
Competition for land between irrigated cash crops and rainfed food crops
HIV / AIDS and STIs with increased /regular cash flow

Inter/ Intra community conflicts (due to competition for resources / project benefits). Among
members e.g uprelam (Magumoni and lower stream including PAP)

Gender Based Violence/ Sexual Exploitation and Abuse

Environmental and Social Management Plan (EMP)

The ESMP addresses concerns that are likely to arise from the project activities and recommend
ways to cotrol or mitigate against these throughout the project cycle. The contractor should
prepare work plans for environmental managetrin line with the proposedIP. Esimated

cost of implementing the ESMP is K&010,000Two million and ten thousand shillisgThe
contractor will bear part of the cost emanating from mobilization, construction phase to handing

over.
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Conclusion

Overall, environmental impacts duepgmposed Rubate irrigationater project are deemed to be
largely outweighed by the improvedality of life of the population through its implementation.

The negative environmental impact on the implementation of this project is minimal and could
be addressed by implementing the mitigation measures to ensure that they pose no threat to the
envirorme n t and communities. These measures are
bring no added cost in the implementation process.

The benefits of implementing the project are enormous and will address persistent problems of
foodinsecuritythat has affeted the communities for a long tirespecially during dry spells
Recommendation

Implementation: It is recommended that the proposBdibate irrigation water projedbe
implemented in compliance with all the relevant legislation and planning requireofid¢gaya

at all times. In line with this, the proponeKGSAP) and the contractor must take the legislative
framework provided in this report into consideration, during and after the implementation of the
project, as will be appropriate.

Adherence to ESMP: In addressing the environmental issues, the contra€@EAP and/or
Beneficiaries of theroject must follow the mitigation guidelines provided und8MPE. This

will ensure the Environmental and safetytiod memberandthe entire community
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1.0INT RODUCTION

1.1Project background and Descrption
The KCSAP is being implemented by the Government of Kenya (GoK) through the Ministry of

Agriculture, Livestock, and Fisheries (MO ALF), State Department of Agriculture.
Implementation involves a thremered institutional arrangement (national, county, and
community). The KCSAP Devel opment Objective
productivity and build resilience to climate change risks in the targeted smallholder farming and
pastoral communities in Kenyand in the event of an Eligible Crisis or Emergency, to provide

an i mmediate and effective response. 0

The proposedRubate Irrigation Water Project was initiated by the community in September

2012 who wishedo deal with issues of drought and food insdgutue to rain fed agriculture

and alsao replicate what was taking place in the neighbourhood in terms of irrigation projects
such as Mbogonirigation, Jashdgamatundu. The group identified a probable abstraction site

and with the help of the Ministrof water and irrigation staff the site was confirmed suitable.

The proposed project comprises of construction of water intake (already done by the county
government/community), conveyance system distribution of main pipeline, tertiary lines at farm
level and farmer will use sprinkler for irrigation.

The overall objective of the project is to pr
use. The community is allocated an estimate of 2,023*4@M for subsistence irrigation and

the river fas a flood flow of 278,208RV/day and normal flow 0f99,360M? /day. The targeted
beneficiaries of the project are 5@ect farmers each irrigating 0.25 acr@800 indirect

beneficiariesand 50 vulnerabl&armers

1.2 Project Location
The Proposed Rubateirrigation water project is in Rubate Location Magumoni Ward Chuka

Sub County. The intake site can be accessed through -Eltdxw Road and branch off at
Kibugua road towards the market in Kirigi village or 25 Km from Kathwanaketaalong

IshiaraKibuguaroad (See figure-1 to 1-3).



The project proposes to abstract its water from Ruguti rivéater intake lies within coordinates

37°36°53.988E, (P21°38.490S and an elevation of 1,380 M a.s.l.along Ruguti rii@ee figure
1-3 and 14)
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1.3 Projectcomponents andactivities

Project components

a) Intake works (already done by the county government/community)

b) Conveyance pipeline

c) Main pipelines

d) Distributon system: this will distribute water from thmain pipelines tathe blocks fron
which the feeder pipelines will supply to the sprinklers

e) Infield system: this consists of hydrants and sprinklers which conveys water to the crops
directly from the distbution system.

The project activities include:

Laying out gravity led canafer pipesto convey and distribute water to ttrembers
Bush clearing along the pathway

Trench excavation,

Soil spreading and compaction

= =4 4 A -

Water conveyance system

1.4 Project Justification
The proposed project area lies gentral highlands of Kenya whefarmers practice mixed

farming. The human and livestock populations are increasing in the projectaackthe
approximate number of humans to be served by the proje&Ofrdired beneficiaries 2300

indirect beneficiarigsb0vulnerable farmerand livestock

The proposed project area is all characterized by erratic rainfall hence water shortages. This area
entirely relies on raified agriculture;the prevailing situatioindicates tha the communityhasno

water for irrigation and thereby reduced levels of food available to the locals and the national
reservesThis proposed project is, therefore, justified on s@@onomic development and water
supply infrastructure improvementhich will enhance the community resilience to climate

change and variability effects.

1.50bjectivesand scope ofESIA
The Enviroomentaland Socialmpact Assessment @A) study was carried out to deliver on the

following objectives:



a) To identify ad assess all potential significant environmental and social impacts of the
proposed project and recommend appropriate mitigation and enhancement measures;

b) To evaluate potential impacts of engineering and design activities diomsgruction and
operaional phases of the project;

c) To provide professional guidancecnstructiorteam on environmental and social issues;

d) Verification of compliance of the project structure with stipulated national and international
environmental standards and regiolas;

e) Generation of baseline data for monitoring and etaluaof how well the mitigation
measures will be implemented during the project cycle;

f) Foster public involvement and participation throughout the major project phases;

g) Recommendationf@nvironmentally sound, cost effective measures to be implemented in the
entire course of the proposed project, and

h) To prepare an &#A report compliant with the relevant national environmental legislation,
guidelines

1.6 Target group for the ESIA Project report
This ESIA projectReport has been prepared for use by different stakeholders to be involved in
the project. The report contains useful information on policies and procedures to be adhered to,
implementation modalities, analysis of potentialisBnmental and social impacts and suggested
mitigation measures at various stages of the project activities. The information will be useful in
planning, implementation, management and maintenance of the project infrastrilceuESIA
projectreport will be useful to the following stakeholders:

1 KCSAP and key stakeholders

1 NEMA monitoring and compliance section;

1 Funding agencies and donors for the proposed project;

1 Contractors engaged in the construction works for the project;

1 The potential project befieiaries living within the project area

1.7 Methodology
In order to meet the study objectives, the first step was to make a site visit. Based on the site

visit, observations relevant to project and which could influence the Environmental and Social

ImpactAssessment were identified.



1.7.1 Approach to Assessment
The methodology involved the following: Site visits and discussions withctdmmunity
members Site visits to the project areas, meetings with the affected stakeholders and
guestionnaires administ®l to householdDuring these visits a detailed examination of the
ecological settings of the area were done to set the baseline information. The environmental
conditions existing in the proposed project area wWeoeimented to provide the baseline data
1.7.2 Reconnaissance Visits
The initial site visits involved acquainting
including the site coverage, topography, soils, existing developments, concerns likely to be
raised from thecommunity of the entie project area. The possible impacts of the proposed
project activities werassessed against the documented baseline data. In undertakistthe E
systematic approaadomprising the following steps was adopted.
Screeningprocess identified th sub project asone ofthose requirindgeSIA.
A scopingexercise that identified trubp r oj ect s 6 key i ssues of conc
ESIA, both positive and negative concerns that require furtheliest were identified including
the following;
Positiveissues/ impacts identified;

1 Employment opportunities

1 Positive social change

1 Increase onfarm income and Economic development

1 Increased access to irrigation water

1 increased crop and livestock productivity

1 . improved nutrition due to crop diversity

Negative Impacts

The identified negative impacts include the following:

Loss of vegetation due to excavation for pipes

Soil erosion and loss of soil fertility

1
1
1 Negative impacts due to dust
1
1 Management conflicts

1

crop chemical residuals



9 Salinization
1 over extracthn of water from the river
1 Soil erosion and fertility losses

The social impacts such as:

Inequity issues on resource accessibility

Demographic impacfs population in/ out

Livelihoods diversification

Gender disparities

Leadership issues

Vulnerable indivduals / groups and social inclusion

Community disputes, transparency and accountability issues during operation.
Competition for land between irrigatedsh cropsndrain fedfood crops

HIV / AIDS and STIs with increased /regular cash flow

Inter/ Intra @mmunity conflicts (due to competition for resources / project benefits).
Gender Based Violence/ Sexual Exploitation and Abuse

1.7.3Public participation and consultations

There were extensive consultations with various stakeholders that are directlydaedtly

affected by the project involving discussions witte members oflocal community. Public
consultations were conducted using structured questionnaires administered to households to
determine the acceptance levels of potential impacts and thergpimeld by the affected and
interested parties. Views @afffected stakeholdeiselped to identify and to evaluate the social

and environmental issues of concerns that were considered in the formulation of the mitigation
measures and an elaborat&MP.

The study findings show that the negative environmental impacts are minimal lo#yimtude

and scope. Some of these impacts include; increase in water demand, loss of vegetative cover,

increased dust emissions during canal excavation.



This calls for puting up mitigation measures to adequately address the risks and dangers that
these impacts pose to the community and the environment. An elaborate EMP has also been
developed to take care of any impacts that may arise from the proposed activities. Therropon
has integrated the measures among the project components and hence there will be minimal
added cost to the implementation of the ESMP outlined in this report. There are also inherent
positive impacts in the project that include: Provision of irrigati@ier, source of short term
employment to the locals.

In summary, the potential negative impacts of the project are low and easy to mitigate and should
therefore not prevent the project from being implemented. The positive impacts and the benefits
to the community are immense and welcome. It is recommended therefore that the project
proceed with the outlined mitigation measures put in place. This project is highly
recommendable for licensing so as to help the locals access water for agricultural use



2.0PROPOSED PROJECTDESCRIPTION AND PROJECT ACTIVITIES
2.1 Proposed project overview

2.1.1 Project details
Name of the proponent KCSAP Tharaka Nithi County

Nature of business Construction of Rubate irrigation water project
Date of AssessmentFebruary 2020
Site Address:Rubate Location Magumoni Ward Chuka Sub County Tharak Nithi county.

2.1.2 Proposed project ownership
The proposed project has an intake along the RuRgjutr. The pipelines will be along the

riparian, roadsides and farmlandgynedconseh agreements are in placend Rubate irrigation

water association owns the project under the leadership of Project Management Committee.

2.1.3Proposed project current situation
The main livelihood in the area is mixed farming whicimiginly rain fed agculture. Irrigation

water scarcity is a major problem in the project area. General agriculture is practiced and low
productivity is experienced due to inadequate rainfall, low soil fertility and use of low quality

inputs.

R

Site near the intak IrrigatedFa r me anadrsfarBin thecounty

10



2.2 Project design
The proposed project will have the following components

a) Intake works (already done by the county government/community)

b) Conveyance pipeale

c) Main pipelines

d) Distribution system: this will distribute water from timainpipelines ¢ the blocks from
which the feeder pipelines will supply to the sprinklers

2.3Design Components

Gross area (potential) =1,500 Ha
Number offarmers =500

Average farm size =3 acres (1.2ha)
Plannedrrigation area per farmer =0.5 acrg0.20 ha)
Total Irrigation Area =105 ha

Crop waterrequirementItc) =0.522l/s/ha
Irrigation efficiencies =0.72

Net irrigation requirement (NIR) = 0.522 |I/s/ha for 0O rainfalls
Gross irrigation requirement (GIR) =0.725 l/s/ha
Proposed project water neigement (SWR) =76.125l/s
Irrigation interval = 6days
Sprinkler capacity = 6.018.0mm/hr.
Sprinkler spacing =12mx12m
Application rateper farmer =0 .548ni/hr.
Daily Irrigation duratioi(DID) =6.7hrs

Gross irrigationequirement (GIR) at farm level =0.145I/s

24 The project activities include:

9 Laying outgravity led canals for pipes to convey and distribute water to the members
Bush clearing along the pathway adk blasting

Trench excavation,

Soil spreading and compaction

Water conveyance system

= =4 =4 A
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2.5 SocioEconomic Environment
a) Administration

The projet area is about 3 from Chuka town which is a major horticultural market in the
region and this will have a positive impact on banana marketing. The Rubate Chiefs camp is
within the project area

b) Population
There areabout 2000 households of which 5@l irrigate 0.25 acres once the project is

operational. The average far holding0i&-1.0acres where crops likeea, coffeg bananas and
subsistencéood crops are growrThe land is of medium to high potential and the community is
anticipatingincreasng banana production once the project is complete.

¢) Economic activities
The major economic activity within the project area is rain fed subsistence agriculture and

livestock production, the proposed project will improve the economy of thesBrea banaa

and livestock productivity will increase.

2.6 Project cost

The budget for implementation of this Projecestimatedit Ksh. 40,000,000 (Forty Milion Shillings).

12



B.0ENVIRONMENTAL POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

3.1 Policyframework
The Keryan government policy seeks to achieve sound environmental management through

sustainable development that ensures that the needs of the future generations are not
compromised as a result of current use. This section details the various policyopsovis

pertinentto environmentainanagement

3.1.1 The Constitution of Kenya, 2010
The Constitution is the supreme law of the Republic and binds all persons and all State organs

at all levels of government. The Constitution of Kenya, 2010 provides the broad framework
regulating all existence and development aspects of interest to the people of Kenya, and along

which all national and sectoral legislative documents are drawn.

In relation to the environment, article 42 of chapter fdure Bill Of Rights confersto every
person the right to a clean and healthy environment, which includes the right taheave
environmentprotected for the benefit of present and future generations through legislative
measures, particularly those contemplated in Article 69, afmévte obligations relating to the

environment fulfilled under Articl&0.

Part 1 of the chapter dwells on land, outlining the principles informing land policy, land
classification as well as land use and property.

The second part of the chapter directauifoto the environment and natural resources. It provides

gui delines of the stateb6s obligation with res
The proposed project has conformed to the constitution of Kenya 2010 which lays emphasis to
activities being undertaken in tandewith the vision of a clean and a healthy environment. The
Irrigation water projects are developments that utilize sensitive components of the physical and
natural environment hence the need to develop an elaborate ESMP so as to contain probable
adverse décts. The proponent should ensure compliance with the constitution in so far as

ensuring sustainable development

3.1.2 National Water Policy
The overall objective of the National Water Policy is to lay the foundation for the rational and

efficient framevork for meeting the water needs for national economic development, poverty
13



alleviation, environmental protection and social wellbeing of the people through sustainable
water resource management.

The proposed Rubate Irrigation water project shall endeavaxdhere to the set guidelines as
stipulated in the said water policy.

3.1.3 Kenya Vision 2030
According to Vision 2030, Kenya is a water scarce country. The economic and social

developments anticipated by Vision 2030 will require more high qualityrvgaggplies than at
present.

Therefore this proposed Rubate irrigation Water project shall ensure the realization of the key
pillars of vision 2030 policy and in the process endeavour to protect the environment.

3.1.4 National Environment policy, 2013
The policy sets out important provisions relating to the managemeetasdystemsand the

sustainable use of natural resources. The policy further acknowledges that natural resources are
under immense pressure from human activities particularly for critmadystemsncluding
forestsgrassland, arid angemtarid lands.

The policy seeks to develop an integrated approach to environmental management, strengthening
the legal and institutional framework for effective coordination, promoting environmental
managerant tools.

Environmental and acial managemenplan developed in this study constitute monitorable
indicators that will guide in review of implementation progress in mitigativegimpacts that

may result during construction and operation phases of thgegroThis tool is aimed at
promoting coordination of environmental management of the project such that sensitive

ecosystem are not destabilized by the subsequent project activities

3.1.5 National Land Policy, 2013
In chapter 4 of the land policy undeneronmental Managemenptinciples, thepolicy provides

actions for addressing the environmental problems such as the degradation of natural resources,
soil erosion and pollution. The policy goes further to advocate for environmental assessment and
audit @ a land management tool to ensure environmental impact assessments and audits are

carried out on all land developments that may degrade the environment and take appropriate

14



actions to correct the situation. Public participation has been indicated as &eifaring and
protection of the environment.

During water abstraction for the project, the pipelines will pass through the existing road
reservesand private land and as such, the proponent is required to ensure environmental

protection of the subject tal.

3.1.6 Gender Policy, 2011
This policy framework aims at mainstreaming gender concerns in the National development

process in order to improve the social legal/civic, economic and cultural conditions of
women,men,boys and girls in Kenya. Each projedt develop integrated gender equality
strategies at the initiative level in priority areas.

The policy will be referred to during project implementation especially during hiring of staff to
be involved in the implementation of the project. Moreover thgg will benefit women by
providing opportunities to reduce poverty and food insecurity among the rural households by
improving the performance of crops through irrigation

3.1.7 Policy on Environment and Development
The overall goal is to integrate \@ronmental concerns into the national planning and

management process and provide guidelines for environmentally sustainable development.. It is
indicated that the current water development programmes focus almost entirely on water delivery
with little concern for demand management and conservation. Water resources have an
extremely high value and effective mechanisms for managing and conserving water could result
into economic benefits as well as sustainable use of this vital resource.
Some of the key geéctives of the policy are:

1 To protect water catchments;

1 To ensure all development policies, programmes and projects take environmental

considerations into accounts, and
1 To enhance, review regularlyharmonize implement and enforce laws for the

managerant, sustainable utilization and conservation of natural resources.
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Under this policy, broad categories of development issues have been covered that require
sustainable approach. The policy enhances participation of stakeholders in the management of

natuil resources within their respective localities.

3.2Environmental Regulatory Framework
Applications of National statutes and regulations on environmental conservation suggest that the

proposed project management institutions will hi@gal and social r@®nsibilitiesto ensure the
proposed development is carried out without compromising the status of the natural resources,
health and safety in the area. The key national laws that have direct relevance to the proposed

project are briefly discussed herein.

3.2.1 Environmental Management Coordination Act 1999 (EMCA) amended 2015
The main objective of the EMCA, 1999 is to provide for &stablishment of an appropriate

legal and institutional framework for the management of the environment in Kenya. The Act
further aims to improve the legal and administrative coordination of the diverse sectoral
initiatives in the field of environment so as to enhance the national capacity for its effective
management.

The proposed irrigation project is classified under this as one of the projects whicaquire

an ESlAreport to be submitted to NEMA the proponent has complied by having this report.

3.2.2The Environmental (Impact Assessment and Audit) Regulations 2003
This provides guidelines for conducting EnvironmentaldotpAssessments and Audits. It offers

guidance on the fundamental aspects on which emphasis must be laid during field study and
outlines the nature and structure of Environmental Impact Assessments and Audit reports. The
legislation further explains thedal consequences of partial or raampliance to the provisions

of the Act.

The proposed irrigation water project infrastructure development as an activity is listed in the
second schedule of EMCA as among projects that require an Environmental andrapeiet
Assessments before commencement. The project cannot start before the license is granted, upon
conducting the ESIA. For this reason, this report provides the legal requirements for the project
approval. The proponent shall observe the guidelines sat out in the environmental
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management plan laid out in the ESIA report as well as the recommendation provided for

mitigation, minimization, and avoidance of adverse impacts arising from the project activities

3.2.3The Environmental Management and Coodination (Water Quality) Regulations,
2006

These regulations apply to drinking water, water used for industrial purposes, agricultural
purposes, recreational purposes fisheries and wildlife and any other purposes. The Regulations
outline various water qlity standards in relation to use and discharge.

The regulations prohibit abstraction of groundwater or carrying out any activity near any

lakes, rivers, streams, springs and wells that is likely to have any adverse impact on the quantity
and quality of vater, without an environmental impact assessment license issued in accordance
with the provision of the Act in section 6.

The proposed irrigation water project will abstract water from Ruguti rivers therefore of

great importance to analyze water giyaland quantities at the intake points to enhance
conformity to the regulationsThis will be done periodically and in concurrence with the

requirements of emerging markets requirement and statutes.

3.2.4 TheEnvironmental Management and Cardination (Waste Management) regulations
,2006

They offer legal provisions on handling of a variety of wastes emanating from various projects
and activities. The waste categories covered under regulations are:

1 Industrial Wastes

1 Hazardous and toxic substances

1 Pesticids and toxic substances

i Biomedical wastes

1 Radicactive substances
These regulations outline requirements for handling, storing, transporting and treatment of all
waste categories as provided.
Wastes resulting from thgevelopment and operationalizationtbg irrigated Agriculturemay
contaminate the water bodies in the project areas ttedefore all actors willstrictly observe

regulationsto manage wasteuring theentire project cycle
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3.2.5The Environmental Management and Ceordination (Wetlands, River Banks, Lake
shores and Sea shore Management) Regulations 2009

This legislation lays emphasis on management of wetlands resources, river banks, lake shores
and sea shores. The legislations provide guidelines for cotisanand sustainable use of the

wetlands and to promote their integrity on any project taking place on the environment.

The proposed irrigation water project when in operation will abstraatew from the river
resulting intoincreased demand for water thereby affecting these resoureisslegislationwill

beactualizedduring the planning, construction and operation of the project

3.2.6The Environmental Management and Ceordination (Air quality) Regulations 2014
The objective of these regulations is to provide for prevention, coatrdlabatement of air

pollution to ensure clean and healthy ambient air. The regulations provide for compliance with
emission standards for various sources of air pollution including mobile sources (e.g. motor
vehicles) and stationary sources (e.g. indesytras outlined in the Environmental Management
and Coordination Act, Cap 387.

The proponent will ensure compliance with air quality regulations by undertaking regular
maintenance and servicing of incoming construction vehicles and the engines tirsegroject

site and other measures that have been proposed in the ESMP

3.3 The Legislative Framework

3.3.Water Act, 2016
The Act provides for National monitoring and information systems on water resources. The Act

regulates abstraction and storage ofawdtom water coursedepressions ochannels. Section

36 on water rights and works and section 37 permit not required for certain activities. To
formalize the project , the proponent should notify the sub county water officer on the project
and its compoents.

The key areas of the Act related to irrigation activities include:
i) Obtaining water permits for irrigation(application and issuance procedures and attached
conditions
if) Provision of sufficient works for delivery of used or unused water to a water course
body from irrigated lands
iii) Revision or variation and cancellation of water permits
18



iv) Penalty of waste
v) Penalty for polluting water used for human consumption
The Act establishes the Water Resources Authority ("Authority"), the National Water Harvesting

ard Storage Authority, the Water Services Regulatory Board, the Water Sector Trust Fund and
the Water Tribunal.

TheWater Resources Authority (WRA); the objective of WRA is to protect, conserve, control

and regulate the use of water resources through thblisement of a national water resource
strategy. In addition, the WRA is responsible for: formulation and enforcement of standards,
procedures, and regulations for the management and use of water resources; policy development;
planning and issuing of weat abstraction permits; and setting and collecting permits and water
use feesThe proposed irrigation water projetias applied for permitrom WRA URGeriana
Catchment Area office Embu

The Water Resource User AssociationgfWRUAS); are communitypased asociations for
collective management of water resources and resolution of conflicts concerning the use of water

resources.

3.3.2 Occupational Health and Safety Act, 2007
The Act provides for the safety, health and welfare of workers and all persondylawésient at

work place, as well as the establishment of the National Council for Occupational Safety and
Health and for connected purposes.

Section 3(1) and (2) of the Act explains that it applies in all workplaces where any person is at
work, either tenporarily or permanently. It expounds on the purpose, which is to secure the
safety, health and welfare of persons at work as well as protecting persons other than persons at
work against risks resulting from, or connected to, activities at workanployer has a legal
obligation to ensure the safety ,health and welfare at work. The empglogeld conduca risk
assessment to identify the risks of a COMI® outbreak at work and adopt preventive and
protective measures to minimize the risk.

The Propose irrigation water project will require manpower and will thus result in employment

of a number of people. There will also be need for designated workplaces for operation. Thus,

compliance with the relevant provisions in this Act will be vital in ensuhagworkers operate
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in safe healthy environment, and that their welfare shall be catered li@re are a number of
supplementary legislative rules to the OSHA. The most relevant are;

(a) The Factory and Other Places of Work (Medical Examination) Rules2005

This supplementary legislation covers workers who are exposed to specific occupational hazards
for the purpose of preventing or controlling occurrence of occupational diseases.

In the first schedule of the legislation, works involving risks to heale are listed and
recommended examinations and their respective intervals are indicated for adherence by
employers or company directors. Sample requisite certifications are also provided for employers.
All persons employed will be fit and also maintddair health and safety at the workplace.

(b) The Factory and Other Places of Work (Noise Prevention and Control) Rules, 2005

Sections 4 of the legislation detail the permissible levels of noise in a workplace. Sections 5
and 6 elaborate on the recommded noise prevention programme as well as measurement and
records to be undertaken by the contracted company during construction and even operational
phases of the project.

The construction phase of this irrigation water project will involve use of meshand
equipment. This legislation will thus guitlee contractoragainst health risks of excessive noise

to workers at the work places, hence the relevance

3.3.3 The Work Injury Benefits Act (WIBA), 2007

The WIBA Act provides for compensation to empes for work related injuries and diseases
contracted in the course of their employment and for connected purposes.

Section 7(a) of the Act, on the obligations of the employer, requires an employer to obtain and
maintain an insurance policy with an insuapproved by the State in respect of any liability that
the employer may incur under this Act to any of his employees.

Section 10(1) States that an employee who 1is
disablement or death is subject be fprovisions of this Act, and entitled to the benefits provided
for under this Act. It also states expressly that an employer is liable to pay compensation in
accordance with the provisions of this Act to an employee injured while at work.

On First Aid overed in section 45(1), an employer is supposed to provide and maintain such

appliances and services for the rendering of first aid to his employees in case of any accident as
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may be prescribed in any other written law in respect of the trade or busine$sch the
employer is engaged.

As workers are employed by project contractors, they face myriad challenges to their health,
safety and security, either from the equipment of use or work processes

3.3.4The Physical Planning and Land use planning Ac2019
The objectives of the Act are to provide the principles, procedures, and standards for the

preparation and implementation of physical development plans at the national, regional, county,
urban, and rural and cities level and provision of the proesdamd standards for development
control and the regulation of physical planning and land use.

1 The proposed project is in line with the proposed land use for the project site.

1 The proposed sub project will benefit the community in Rubate location

1 The promnent has obtained all the relevant approvals for the project development
The proposed water project will involve construction of canals and pipelines and related
structures just but a few. For each development case, the stipulated procedure laid dbisn by

Act shall be complied with before the activities begin

3.3.5The Energy Act, 2019
The Energy Act, 2019 was enacted in response to calls to consolidate the laws relating to energy;

promote renewable energy; promote exploration, recovery and commatiiahtion of
geothermal energy; regulate midstream and downstream petroleum and coal activities, among
others.

The Proposed project is a gravity main and as per the designs will not require energy in its
operations. However, in case need be the proponéhensure the promotion of green energy in

line with Kenya climate change mitigation and adaptation strategies and in line with the socio

economy of the user community

3.3.6 The Public Health Act (Cap 242) 1986(revised 2012)
The Public Health Act (Cap242), in Part IX Section 8 & 9 states that no person/institution shall

cause nuisance or condition liable to be injurious or dangerous to human health. Any noxious

matter or waste water flowing or discharged into a water course is deemed as a nusatle. P

Section 136 states that all collections of water, sewage, rubbish, refuse and other fluids which
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permits or facilitates the breeding or multiplication of pests shall be deemed nuisances The Act
addresses matters of sanitation, hygiene and genarmbemental health and safety. Whereas

the contractor must comply with the Act during construction, the proposed project will be
required to comply with the provisions of this Act during the operation phase.

The Act provides for the necessary legal guids regulating measures aimed at effective
control and management of any health issdé® proponent through this ESIA and the ESMP
has described the necessary measures to be taken by the Contractor, and other responsible
parties to prevent the occurremof nuisance or condition liable to be injurious or dangerous to
human health during the construction and the operation phase of the pi®pptoyer should
implement the following measures to minimize COYID Employee sensitization on current
informaion and resources on Coronavirus to its employees. Each employee should follow the
current guidelines from the ministry of health and National Emergency Response committee on
coronavirus preparednesd adhere to all other requirements as stipulated enlégal notice

54 of April 2020 under this act.

3.3.7 Employment Act, 2007
Section3. (1) States that this Act shall apply to all employees employed during the project

implementation under a contract of service. Section 5 (3) demand that no employer shall
discriminate directly or indirectly, against an employee or prospective employee or harass an
employee or prospective employee on grounds of race, colour, sex, language, religion, political
or other opinions, nationality, ethnic or social origin, disahifiregnancy, mental status or HIV
status.

The proponent will make sure that fairness and gender equity are followed during recruitment of
the labour force to be used during the construction phase.

3.3.8 Pest control Products Act(revised 2012)
This Act Cap, 346, 2012requires all chemicals used in any agricultural undertaking to be

registered by the Pest Control Produstsard PCPB). All pest control products sold in Kenya
must bear a label showing a PCPB registration number. Under this act, tharewarder of

pesticides whose use is banned in Kenya while training in the use of pesticides must be carried
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out by PCPB accredited institutions and persons. All pesticide storage and handling
arrangements must be inspected and licensed under this Act.

Theproposed irrigation project will organize trainings on the use of pesticides. It will be prudent
for the management to familiarize themselves with provisions of thig Adnjunction with
World BankOP 4.090n integrated pest management which guides A 8nplementation

affirms there are sufficient provisions to actualize the act.

3.3.9 Irrigation Act, 2019
The provisions of thigct apply to matters relating to the development, management, financing,

and provision of support services and regulatiothefentirarrigation sector inkenyaunder the
proposed new irrigation policy, organizations of public irrigation project will be required to
operate under a legally recognized Irrigation Water User Associations whose duties will involve
management of iigation water, collection of operation and maintenance fees and conflict
resolution.

The Proponent will ensure that the irrigations comply with the principles and values set out in
articles 10, 43, 60 and 232 of this Act. The proponent has achievedrthighithe predicted

impacts and proposed mitigation measures in this ESIA report and the ESMP.

3.3.10 National Construction Authority Act 2011
The National Construction Authority Act, Number 41 of 2011 streamlines, overhauls and

regulates the constructiomdustry in Kenya. All contractors must be registered with the
Authority. It is an offense to carry out any construction work without first having been registered
with the Authority. The Act contains provisions on the quality and safety standards of any
construction work.

The Proponent will ensure the engagement of a registered and qualified contractor

3.3.11 The Kenya Roads Board Act
This is the one of the legal instrument that governs management of road network in the country.

The proposed project there need for consultation and cooperation with the Roads Authorities

since some sections of the main water pipelines will transverse the roads

23



3.3.12County Government Act, 2012 (No. 17 of 2012)
An Act of Parliament to give effect to Chapter Eleven of@uastitution; to provide for county

governments' powers, functions, and responsibilities to deliver services and for connected
purposes. Part VIl of the Act outlines the Principles of citizen participation in counties as;

(a) Timely access to informatipdata, documents, and other information relevant or related to
policy formulation and implementation.

(b) Reasonable access to the process of formulating and implementing policies, laws, and
regulations, including the approval of development proposalspmyects, and budgets, the
granting of permits and the establishment of specific performance standards.

(c) Protection and promotion of the interest and rights of minorities, marginalized groups and
communities and their access to relevant information.

(d) Legal standing to interested or affected persons, organizations, and where pertinent,
communities, to appeal from or, review decisions, or redress grievances, with particular
emphasis on persons and traditionally marginalized communities, includingnytimeeyouth,

and disadvantaged communities.

(e) Reasonable balance in the roles and obligations of county governments atat@@ttors

in decisioamaking processes to promote shared responsibility and partnership, and to provide
complementary authoyitand oversight.

The Proponent has complied with the outlined principle of citizen participation and those of
other stakeholders through the planning, screening, designing and ESIA process.

The sub project committee has been elected to oversight the frefte osub project

implementation

3.3.13 HIV Aids Prevention and Control (Cap 246A)
This Act is to promote public awareness about the causes, modes of transmission, consequences,

means of prevention and control of HIV and AIDS. It also seeks to positdéiess and seek to
address conditions that aggravate the spread of HIV infedtiothe Rubate project, there will
be awareness creation and sensitization on the workers and other persons on the risks of

infections and fostering prevention and control.
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3.4 World Bank Environmental Safeguards
The following World Bank environmental safeguards (Operational Policy (OP) /Bank Procedure

(BP)) will guide the proposed project.

3.410P/BP 4.01 (Environmental Assessment)
The World Bank has webstablished envinmental assessment procedures, which apply to its

lending activities and to the projects undertaken by borrowing countries, in order to ensure that
development projects are sustainable and environmentally sound. Although its operational
policies and requements vary in certain respects, the World Bank follows a relatively standard
procedure for the preparation and approval of an environmental assessment study, which:

1 Identifies and assesses potential risks and benefits based on proposed activities, releva
site features, consideration of natural/human environment, social anebtamdary
issues
Compares environmental pros and cons of feasible alternatives
Recommends measures to eliminate, offset, or reduce adverse environmental impacts to
acceptable lesls (sitting, design, technology offsets)

Proposes monitoring indicators to implement mitigation measures

Describes the institutional framework for environmental management and proposes

relevant capacity building needs.
The environmental assessment evalsat project's potential environmental risks and impacts in
its area of influence; examingwoject alternatives; identifies ways of improving project
selection, gting, planning, design, and implementation by preventing, minimizing, mitigating, or
compemsating for adverse environmental impacts and enhancing positive impacts; and includes
the process of alleviating and managing adverse environmental impacts throughout project
implementation.
Environmental Assessment is used in the World Bank to iderdifgjd, and mitigate the
potential negative environmental associated with Bank lending operations.
The Proponent undertook screening of the propd®eldate IrrigationWater projecton asper
OP/BP 4.01 (Environmental Assessmamtyironmental and social sgening checklist.
This ESIA study engaged a wide range of stakeholders to make sure that the views of interested
and affected persons are captured early enough in the project planning and design.
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The ESIA has followed WB social safeguards OP/BP 4.0lir(lEmvental Assessment) and
EMCA 387 EIA/EA regulations 2003 set criterion

This report has established all the significant impacts that need to be addressed and proposed
appropriate measures to prevent or reduce any risk that magosedto the environmen
(physical, biological and social).

The adverse impacts and their mitigation measures are well outlined in the ESMP including

responsible parties, duration and cost in the whole project cycle

3.4.20P/BP 4.04 (Natural Habitats)
The policy is designed tpromote environmentally sustainable development by supporting the
protection, conservation, maintenance and rehabilitation of natural habitats and their functions.
The policy seeks to ensure that World Baunlpported infrastructure and other development
projects take into account the conservation of biodiversity, as well as the numerous
environmental services and products, which natural habitats provide to human society. The
policy strictly limits the circumstances under which any Banfported project cadamage
natural habitats (land and water area where most of the native plant and animal species are still
present).
The proposed Bbate Irrigationwater project has been well planned and designed to ensure that
ecological processes and ecosystem balandbé project site are not interfered with. A careful
evaluation of the projectds context has been
setting has any significance that may be disrupted due to the implementatierpodject.
The project;

1 Will not affect the ecology and the ecosystem of the project area,

1 Will not affect the natural habitat (indigenous biodiversity of flora and fauna);

1 Will not affect significantly the aesthetic quality of the landscape;

f Normal flow of Rguti river per day is 278.208n* which is adequate to meet the

allocationof 2,023.47 /dayleaving the balance for ecological and downstream users

=

The community has obtained permission from WRA (see annexed documents from WRA)
The communities through annexed documdraseagreed togive consent for the main
pipeline. The pipes are buried undergrowaddng te farmlands and roadsides and does

not in any way disturb natural habitat or disrupt livelihood or cultural activities
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1 The proponent through this ESIA and ESM# kaken advance measures for protecting,
preserving and conserving the environment in the project setting from predicted and

emergent adverse impacts

3.4.30P/BP 4.11 (Physical cultural Resources)
This policy is meant to assist in preserving physiaatucal resources including the movable or

immovable (above or below ground, or underwater) objects, sites, structures, groups of
structures, and natural features and landscapes that have archaeological, paleontological,
historical, architectural, religi®) aesthetic, or other cultural significance including sites and
unique natural values. Physical cultural resources are important as sources of valuable scientific
and historical information, as assets for economic and social development, and as iategral p
of a peopleds cultural i1identity and practices
The objective of this policy is to avoid or mitigate adverse impacts on physical cultural resources
from the proposed project.

The proponent during the environmental and social screening exercise endunedthe
community of the possibility of a history of any physical or cultural significance of the proposed
sub project site.

It was found out from the community that the land for the intake project site has not and is not
known to have any physical orltural object/resource that the proposed development may
interfere with.

The water intake projedtas already beenonstructed in the proposed sdad consent for the

main pipelinefor pipes has been signed by affected pertiomaigh public participattn and has

no physical or cultural resources.

In accordance, with the requirement of this guideli@P/BP 4.11 -Physical Cultural
Resources) the proponent has outlined precautionary measures to be undertaken in case of
chance encounter with any physioad natural resource during implementation of project
activities The KCSAP CPCU will ensure the chance finds guidelirses available to the

contractor at commencement.
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3.4.40P/BP 4.12 (Involuntary Resettlement)
The policy st at-saeofpdpadtion displacemeat islusavogiable, a detailed

resettlement plan, timetable, and budget are required. Resettlement plans should be built around
a development strategy and package aimed at improving or at least restoring the economic base
for thoserelocated.

In the proposed project, thiatake constructionis on riparian land, piping is expected to take

small space. Whereas the farms are indigidthe community has voluntary consentedthe

main pipelinegfor thehence Resettlement Action Plaifl wot be prepared for the project.

The proponent has taken all measures to make sure that involuntary or voluntary resettlement is
not triggered by the proposeduBate Irrigation water project and therefore, OP/BP4.12

(Involuntary Resettlement) not trigged

3.4.50P/BP 4.12 (indigenous people)
For all projects that are proposed for Bank financing and affect indigenous peoples, the Bank

requires the borrower to engage in a process of free, prior, and informed consultation.

The objective of this policis to design and implemeptojects in a way that fosters full respect

for I ndigenous Peopl eclfuraldniqgenesstapd sb thanthey receivg ht s
culturally compatible social and economic benefits and do not suffer adverse effectstlueiring
development process.

The dominant ethnigroup in the area isot IPs. The proposeduRate Irrigationwater project

wi | | not contribute t o life.itwillskusedby tha conomunitpté t h e
water their livestock and micsiori gationmainly Bananas gender and vulnerable groups will be
integrated through special interventions such as nutrition mainstreaming, micro project support

and capacity building on financial literacy e.g table baking.

3.4.60P/BP 4.36 (Forests)
The policy o forest safeguards seeks to realize the potential of forests to reduce poverty in

sustainable manner, integrate forests effectively into sustainable economic development and
protect the vital local and global environmental services and values of fohestsig the
principles is to screen as early as possible for potential impacts on forest health and quality and
on the rights and welfare of the people who depend on thbmproposed water abstraction

intake is not in the forest it is dostneam along th&ugutiRiver. The project main objective is
28



to provide water from the river for improving the livelihood of the Rubate Community through
smallscale irrigation andlairy farming The intake and the gravity main pipesctivities will

be in individual farmlads riparian and public road side.

The Proponent has provided appropriate preventive and mitigation measures to protect the

riparian andno forest ecosystem and ecology are interfered with.

3.4.70P/BP 4.09 (Pests Management)
The policy is meant to minilme and manage the environmental and health risks associated with

pesticides use and promote and support safe, effective and environmentally sound pest
management.

Due to the anticipated increase in farming activities and consequently in the use atigestic

and other agrochemicals as a result of availability and accessibility to water themroject
necessary measures have been proposed in the ESMP on the management of anticipated impacts

from small scalarrigation and farming activities for the Propent andcommunity

3.5 International Conventions and Treaties
Kenya has ratified or accededto numerousintemational treatiesand conventiors. Those

that have implications on Suproject are desdved below:

3.5.1United Nations Famework Convention on Clmate Change, 1992
It ses the ultimate objective of stabilizing greenhoge gasconcentatiors in the atmasphereat

a level that would prevent dangerous anthropogenic (human-induced) interference with

the climate system Developmentprojectsin Kenya such as the proposed sub-project is
expectedto take climatechangeconsiderationsnto account,to the extent possibe, in their
relevantsocial,economicand environmental policies and acton

The proponent through KCSAP and the implementation of the Rutigégion Water sub project

will contribute towards enhancing resilience to impacts of climate change and reduction in GHG
emissions and therefore, contributing ttte goals of this conventionThis will be realizable
through provision of a reliable irrigtion water supply source and increagadng activities by the

Rubatelocal community
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3.5.2Sustainable Develoment Goals (SDGSs)
Through the implementation of the Rubate water sub project by the proponent the following

SDGs will be achieved in the [daaommunity.

Goa 1. No poverty

Goa 2: End hunger,achieve food security and improved nutrition and promote sustainable
agriculture

Goa 5: Gender Equality

Goal 6: Ensure availability and sustainaloi@nagement ofzater and sanitation for all;

3.5.3Rio Declaration (1992)
Principle 17 of the Rio Declaration on Environment and Development calls for use of ESIA as a

national decisiommaking instrument to be used in assessing whether proposed activities are
likely to have a significant adverse impact on #mironment. It also emphasized the role of
competent national authority in the decisimiaking process. It stresses the need to exercise the
precautionary principle.

Agenda 21, which was also as a result of this convention, enabled governments (Keg)ncl
tooAPromote the devel opment of appropriate me
environment and economic policy decisions for sustainable development, inter alia, through
environmental impact assessment (9.12(b)).

Agenda 21 sets the framewonkthin which countries can establish their national environmental
laws.

The Proponent by commissioning this ESIA and by this report is promoting the precautionary
principle by ensuring that adverse environment and social impacts from the Rubate irrigation
water sub project activities are established early enough to allow for mitigation measures to be

put into place.
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4.0 BASELINE INFORMATION

Tharaka Nithi County borders the counties of Embu to the South and South West, Meru to the
North and North East, iKii to the East and South East while sharing Mount Kenya with

Kirinyiga and Nyeri to the West. The county |
bet ween | ongitudes 370 196 and 370 4606 East.
includng 360Km2 of Mt Kenya forest in the county
and Maara constituencies is greatly influence

shaped valleys within which the main tributaries of River Tana flow origin&tomy Mt. Kenya
forest. The tributaries flowing eastwards are: Thuci, Mara, Nithi, Mutonga, Naka, and Ruguti.

4.1 Climate
The County has two main ecological zones. The highlands (upper zone) comprise of Maara and

Chuka which receive adequate rainfall fagriculture. The semarid (lower zone) covers
Tharaka and receives less rainfall suitable for livestock production. Temperatures in the highland
areas range between 140C to 300C while those of the lowland area range between 220C to 400C.
The county has hi-modal rainfall pattern with the long rains falling during the months of April

to June and the short rains in October to December. The rainfall ranges from 2,200mm in
Chogoria forest to 500mm in Tharaka. The high altitude areas experience reliablé wahiitda

middle areas of the county receive moderate rainfall. The lower regions receive low, unreliable

and poorly distributed rainfall.

The proposed subproject iwithinLH1land UMI Agro-ecological Zongthe tea dairy zonéhe
Tea/ Coffee zone. The aréias to the east of Mt. Kenya, which dictates the climatic conditions
in the areaRainfall exhibits bimodal pattern with two rainy peaks in May and Noverthiger

average rainfall is about 1600mm
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4.2 Topography
The Subprojectareahas a wide area aflope, it ranges fron 4%-25% next to ridges top and
15%50% near the valleys. This means that soil conservation measures are necessary so as to

control soil erosion which may lead to environmental degradation

4.3 Soils
Thesiteis characterized by well drainedd day loam soils with moderately high to high natural

fertility and very erodible

4.4 Hydrology
Ruguti riveris the source of water for trsaitproject and intake is locatetbwnstream along the

Ruguti riverThe proposed conveyance method isMi@%gravity pipeline from the river to the
end of the project.

The area is served by earth roads which are sometimes impassable during the rain season. Hydro
electric power is also available in the area. Communication is mosthobyle phones

4.dMarkets and Marketing Information
The findings show that farmers' access to market and market informgationa major problem

at the Ribate irrigation water project. It was found out that a majority of farmers do not depend
on local luyers, but depends on intermediaries who come from far away distances, e.g. Chuka,
Meru, Embu Ishiaraamong others. Other farmers, however only sell directly to local buyers or

produce for their own domestic consumption.

4.7 Population and farming systems
The sulproject area has about 2000 households and 500 farmers are direct beneficiEnes

area farmers manly practice mixed farmig on an average of 0.5 acres holdamgl targeting to

irrigate 0.25 acres.

The main sources of energythe project area are firewood, paraffin, charcoal and some solar.
There is an increase in usage of electricity especially by health and education institutions. For the

institutions that do not have access to electricity, some use solar energy. Tleéeairdication
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program by the National Government has been implemented in many trading centres and homes

in the county. Investment in alternative renewable energy sources will enhance reliability of

power supply.

4.9 Subproject Management
The project isun by an active committee which was elected bynieenbersThe projectCoordinator

Alfred Nthia,Chairman Fredrick MbakaecretaryCaroline Kathureother members are Alexander Njeru,

Albert Ngai Mwangire and Samwel Micheni
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5.0PROPOSEDPROJECT ALTE RNATIVES

5.1 Introduction
This Chapter discusses tipeoposed irrigationwater project options in terms of; no project

option, irrigation water projectechnology options, materials, energy and water source options.

The benefits and limitations of each 8ago are considered in the choice of the best alternatives.

5.2No Project option
The No Water project Alternative option in respect to the proposeigiation water project

implies that the status quo is maintained. This option is the most suitadigagite from an
extreme environmental perspective as it ensuresinierference with the existing conditions.
Under the No Project AlternativdRubate irrigationWater proposal would not receive the
necessary approw&lThe proposedrigation water project would not be constructed and there
would be no demand for theigation water. This option will however, involve several losses
both to the proponent and tfe@mingcommunity as a whol&Vater shortagvill continue to be
a big challenge. The No Pemt Option is the least preferred from the samonomic and partly
environmental perspective due to the following factors:

1 The economic status of the local people would remain unchanged.

1 The local skills would remain undetilized.

1 Limited access tarigation water in the Community.

1 Increased poverty.
In addition, the anticipated insignificant environmental impacts resulting from implementation,
and operation of therigation water project, as propose@ould not occur. From the analysis
above, itbecomes apparent that the No Project alternative is no alternative to the local people,

Kenyans, and the government of Kenya.

5.3 Alternative Site
The site was found to be approprifdetheprojectsince its community drivedevelopment

who involved diferent stakeholders to assess its suitabilitfjoes nohave any significant
impacts on the environment that would warratminge, boosing a different site would mean

also change in designs, technology and more funding which may not be feasible.
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5.4 Alternative technology
The design hastakeninto corsideration the catchmentreaandtype of sois on project area

The proposed intake construction and gravity main was arrived at after consultations by different
experts and found to be appropriate in teainsociceconomic considerations. Opting for an
alternative technology would mean carrying out feasibility studies, community engagements and

other rigorous processes which would require time and more finances.

5.5 Alternative construction materials
The proposedirrigation water project will be constructed using modern, locally and accepted

materials to achieve public health, safety, security and environmental aesthetic requirements.

5.6 Water distribution options
Watermethods are the systems of howotatain water foiirrigation purposes fromts sources.

The choice of distributiormethods depend on several factors sashtopography, water
resourcesThe mainwater distribution systermonsidered in this projeetill be 100%gravity
Under the No Actioralternative, there would be no development at all, no impacts on the
environment and serious losses to the proj@eimbers andb the generabopulation.Provided
that the Environmental Impact mitigation measures are implemented and costdiction

measures adopted, negative effects on water, soil, air, and water systemsawaided.

5.7 Mitigation for the proposed Action
Mitigation measures include proper handling of waste material during constructiomeantkes

use water efficiently by reducingastage Conflicts arising from unforeseen negative impacts
will be solved byfollowing the prescribed mitigation measures and through consultations with
the relevant authorities and the public. In addition, the mitigation measures would be

appropriately dsigned and implemented to protect the environment.
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6.0 PUBLIC PARTICIPATION AND STAKEHOLDER CONSULTATION

6.1 Background
Public consultation is useful for gathering environmental data, understanding likely impacts,

determining community and individual peeences, selecting project alternatives and designing
viable and sustainable mitigation plans.

The main objective for the consultation process was to involve the community at the very early
stage of design so as to identify likely negative impacts armtviiays to minimise negative
impacts and enhance positive impacts of the project within the final design.

At the initial consultations key stakeholder interviews were held within the project area.

The key stakeholders consulted includeley Ministry (water and irrigation, Agriculture)

Target Beneficiargommunity members.

6.2 Objectives of the Public Consultations
The overall reason for the involvement of the public is to disseminate the project information to

those affected and especially incorpottaie views of the Project Affected persons (PAPS) early
enough in the design of theSMP. The specific objectives of the consultation are to:

a. Enhance the communityds project ownership
b. Improve the project design and eliminate poakhdr conflicts;

c. Improwe institutional coordination

d. Provide clear and accurate information about the project to the beneficiary community;

e. Obtain the main concerns and perceptions of the population and their representatives regarding
the projet;

f. Obtain opinions and suggestions directly from the affected communities on their preferred
mitigation measures.

g. ldentify local leaders with whom further dialogue can be continued in subsequent stages of the

project.

6.3 Stakeholders Identification
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;
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1 Primary stakeholders i.¢he direct project beneficiaries of the development project or
thosethat are directly affecte®APs.

1 Secondary stakeholders i.e. those indirectly affected by the project but influence
development. These are involved in the projeoplementation, governnent line
ministries departments and the local administration

Government agencies consulted were:

A Ministry of water and irrigation
Department of Agriculture and livestock
County government of Tharaka Nithi
NEMA
Local administration
Water Resources Authty(WRA)

> > > P> P

6.4 Consultations during the project report stage
The consultations were mainheld by key stakeholders witknowledgeable people and key

informants. These consultations were conducted as elilirecct Personal Interviews ith key
Informantsandthe local administratorsr through community questionnaires.

The ESIA team nade visit tathe project arefor a startup meetingvith the committee members

and members of the water projestd after the meeting the lead expguwided the community
throughthe questionnaire. Those interviewed did not have any objection to the implementation
of the project.( questionnaires attached at the appendix)

. Table 1 List of the community memberswho respondentsduring the public consultation

exercise

S/No. Name ofrespondent Telephone contact
1. Samuel MicheniThe area Chief | 0711495898

2. Mark Murimi Mutegi 0711321525

3. Jediel Kinyanjui Kiura 0725 328962

4, Rev. Eliseus Iguna 0734 618147

5. Hamilton Mutembei Mate 0724559108

6. Renson Mutwiri Njue 0720 03528
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Alfred Nthia 0720967568
8. Erick Kariuki 0724115521
9. Rosemary Wanja Nyaga 0723876600
10. Albert Ngai 0722690718
11. Blaford Mutegi 0714547714
12. Fredrick Mbaka 0720636941
13. James Kirimi 0728020963
14, Linus Njue 0720475869
15. Lodgers Mbuko 0713938523
16. Muriithi Ngaine 0728359058
17. Stella Kithira Kirera 0729511747
18 Edward Kirimi 0723121263

6.4.1 Perceived benefits by the community

>l

Income increase by selling farm produce

Food security increase

Increase in social stability andlwesion

Creation of employment for the comnity e g Youth

No relying on rains for production

Availabhili ty of animal fodder

Avalilability of Water forcrop production during the dry season
Water availability for kitchen gardening

Increase in economic standa

Increase in crop productivity

> P D P P P P P P D

Reduction of idleness particuladynongsthe youth due to an increase in income
generating activities both directly and indirectly

6.4.21ssuesand concernsby the community

The key concerns and responses were as fsilow
A Water distribution and rationalization. The project management will put in place
mechanisms to enable all to access water in compliance with the regulations.
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The project should ensure that all members are actively involved in the implementation in
termsof labour and maintenance works

Soil Erosion incase of pipe burdtsining on soil and water conservation to the members
Removal of vegetatieensure only the very necessary vegetation is reoved and safe
indigenous trees.

Equitable distribution to the me&bers in terms of pipe sizes

Locals to be considered first in employment for skilled and unskilled labour

Involve the members during implementation for ownership

Cases of theft of the far produce

Environmental pollution due to use of chemicals

Proper pipdittings to avoid leakage

Trainings on soil and water conservation structures to amierosion and loss of top

fertile soils.

Avoid water wastagecontrol measures should be in place to avoid excess water flow
Inadequate knowledge on irrigation

Lack of marketing strategy and infrastructure for gfreduce, there is need for the

members to have a collaborative and effective marketing plan to access more sustainable

markets for their bananas
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7.0 POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACT SAND MITIGAT ION
MEASURES

7.1 General background
Developments entail changes in the economic, social and environmental aspects to the local

communities. Whilst developments are seen to bring about positive changes, if the requisite care
is not taken, then unlikely arabverse effects of the developments willgyecipitated by the
projectods activities. There i s eficeteadapromctgor even
as to enhance the sustainability of resources, the need for the conderm @fa y 6 sureand f
generations.
The need taarry out this BIA was driven by the desire to ensure that pheposed project
activities are positive and also to address the negative and adversetleffiestay arise from the
project implementation.
The functions of th&SIA are to-

1 Predict possible adverse impacts

1 Identify impacts prevention and

1 Promote the positive effects of the project.
Irrigation Waterprojects have the potential to generate a wide range of physical, biological and
social changes to the local commities with possible consequences to the environment. The

activities generate both positive and negative effects on the site and neighbouring areas

7.2 Anticipated Environmental Impacts

The likely impacts that are expected to occur may be groupesd into:
1 Positive or negative impacts
1 Direct or indirect impacts
1 Longterm or short term in occurrence
1 Widespread or localized
1 Reversible and irreversible impacts

The proposed project is seen to have both positive and negative impacts to the environment
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(social andphysical). Thepotential positive and negative impacts are seen to arise from the
construction activities andperation phases of the project and care should be taken to avoid the

negative impacts

7.3 Positive Impacts during ConstructionPhase
7.3.1 Empbyment Opportunities

There is anticipated to be an increase in recruitment of labour to be involved in the project
works. Employment opportunities are seen to be both directly and indirectly to the service
providers of the persons to be involved in thestarction works.

7.32Increased Income

The expansion of thevater project will require construction materials which majority will be
sourced from local hardware stores. TWwil inject much needed income into the local economy

benefiting local businesses

7.4Negative Impacts at Construction and heir Mitigation Actions
The negative impacts during the construction phase can be seen to be short lived but may pose

some danger to the environment. Lack of effective maintenance of the system is likely to impac
on the project area and its environment adversely.
Some of the negative impacts include
7.4.1Vegetation Loss
There is anticipated to be an increaselearing of vegetation so as to lay the pipes for water
conveyanceThe vegetation of the area to bevered by theipelines mainly involvesimple
vegetationThe pipelines will be laid in areas, most of which are currently under farms and with
some areasinder road reserves which are regularly cleared. These developments therefore will
disturb albeitd a minimal extent the existing vegetative cover.
Mitigation

1 Where possible, the clearing of vegetation more so the indigenous trees needs to be

avoided during enstruction as much as possible and planting any cleared vegetation to

restore the lost biodivsity.
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7.4.2Soil Erosion
There could be an increase in the soil erosion at the area due to construction activities that
involves excavation and vegetation clearing. This will removetbend cover resulting in bare
land. Vegetation will be cleared alpthe pipelines conveyanceute leaving the soil exposed to
agents of soil erosion.
Mitigation Measures
1 Soil erosion control measures should be undertaken to avoid erosion in sensitive areas
farmers landand those prone to erosion
1 The topsoil shoultbe compacted after excavation
1 Vegetation cover should be planted where necessary to avoid soil erosion
7.4.3Solid wastes
The construction activities will ultimately lead to the produttaf solid wastes primarily the
soil excavated and rock debris, metait offs plastics, cardboards, paper, wood and waste
concrete among several others.
The effects of improperly managed wastes could be far reaching and may include aspects of
environmental pollution, nuisance to the local communities
Mitigation
1 The contactor should promote the reuse, recycling and reduction of wastes
1 There should be adequate litter collection facilities
1 All the solid waste generated during construction activities should be collected and sorted
into nonrecyclable and recyclable and dised of according to EMCA waste regulation
2006
7.4.4Pollution; Dust and Air Quality Concerns
The construction activities mostly the excavation ofgipelineswill generate aomeamountof
dust which may be blown by the wind. This is likely to afféetworkers and the residents of the
project area and its envirodse to dust emission
Mitigation Measures
1 The removal of vegetation should be avoided with the exposed surfaceabtequmtely

re-vegetated.
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1 Construction to take the shortest time pdssim addition, the activities generating dust
should be carried out in calm weather.

1 Air pollution should be avoided by the provision of nose masks to the workers

7.4.50ccupational Safety and Health

The activities shall employosnepersons thereby ineasing the chances of accidents or injuries.

The safety and health of workers should be enhanced so as to promote productivity and should
therefore be observed highly.

Mitigation Measures

1 There should be compliance to all health and safety standardsén pla

1 The contractor shall erect an appropriate project signboard as directed by the proponent.
The signboard shall include information on the project proponent, funding organization,
project contractor, project manager, Engineer among other relevant intorrtregtt will
be required by the proponent.

1 The contractor will erect the appropriate safety signage along the construction route
cautioning against various health and safetly as and prescribing particularandatory
actions. Road signs will also be eted to warn pedestrians and motorists of construction
activities ad diversions at road sections where pipelines will cross.

1 The contractor will provide adequate firstaid facilities in the project sites to handle
medical emergiences during construction

1 The contractor will comply with National and international labour laws in recruiting
construction staffiNo child labour

1 All construction workers will be required to wear Personal Prote&wuepment(PPE) ie
helmets, gloves and safety boots and be sensitireldealth and safety standards that
they should observe.

1 A comprehensive HIV/AIDs sensitization programme will be formulated to create
awareness among construction workers and local community.

7.4.6Poor Construction Techniques

The construction of the amn intake, laying pipe works must be done appropriately and to the
recommended engineering designs. Inappropriate construction techniques will lead to poor water
regulation
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Mitigation Measures

1 Design to ensure world recommended standards are adhered to

1 Select competent and qualified contractors

1 Proper supervision of construction work

7.4.7Noisepollution

Construction activities during the trenching for the pipelines will have a negative effect on the
neighbors. Sources of noise include mechanical eantkimg excavators and hand tools.

Mitigation Measures

1 To minimize noise around the construction site, potentially low noise equipment which is
also regularly serviced should be used

1 To ensure minimal disturbances of the neighboring community membeghaand
early morning hours, the work should be done between 8.0 am and 5.0 pm.

7.4.8Prevention and Management of accidents

Accidents caused by slipping into the dug trenches or stumbling into a heap of trenched out
materials along the road.

Mitigation Me asures

1 Warning tapes should be put along the trench line to alert pedestrians on the dangers.

1 Additionally, before the start of construction in each area, the residents should be warned
of possible accidents to prevent idling around the sites.

1 The workersshould be provided with personal protection gear to avoid cuts on the feet,
hands, and head during the course of duty. This includes helmets, gloves, and safety
boots overalls, face masks and earplugs in dusty and noise activities, etc.

1 Training: the foreran should train the workers on procedures to prevent accidents while
on the construction site.

The workers should be trained on first aid and provided with first aid kits
Emergencies: the workers should be provided with emergency telephone numbers to

request assistance at any time of the accident.
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7.4.9Interruption of existing infrastructure
Mitigation Measures

1 Formal request for permission to cross, break in and build the water pipeline should be
sought from affected property owners;

1 Formal engagement &ey land and other property owners neighbouring the pipeline;

1 Passing of relevant information to each of the affected parties;

1 A work plan with clear responsibilities for each party should be developed to ensure
smooth execution of the construction; @ completion of works, each property owner
should be contacted again to give views and if complains arise the contractor asked to
address the same

7.4.10Rock blasting

There will be local community members whose crops will be affected by rock blassogat

point along the conveyance. There is risk of rock falls during blasting.

Mitigation Measures

The contractor should adopt controlled techniques, preventing flying rock debris and high

intensity vibrations

7.5 Positive Impacts athe Operation Phase
7.5.1Employment Creation

The project will directly create goioyment tonumber of people directly and this will promote
the economy of the country both directly and indirectly.

7.5.2 Reliable irrigation water

The project will provide irrigation water for sth scale farmers, to boost banana production in
the area.

7.5.3 Gravity water flow

The project would not use pump and fuelpomping thatvould otherwise cost a fortune

During operatiorphase

7.5.4 Protection of ozone layer

The green gases producedaagsult of fossil fuel use will not happen
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7.6 Assessment of Negative Impacts during Operatigzhase
7.6.1Water Quality Degradation
The quality of the water is within the permissible limits as provided in the Environment
Management (Water Quality) Rdgtions 2006. Howevense of watecan lead to ground water
pollution thereby polluting the water bodies.
Mitigation Measures
1 Waste management should be adequately streamlined to prevent the release of effluents
into the environment.
7.6.2Water logging
During the operation stage, water logging in the fars or along the pipelines can be experienced.
Mitigation Measures
1 Choosing irrigation system that is very efficient and does notecaater logging in the
field
1 lrrigation schedulinglesignshould be dllowed to prevent an increase in the irrigation
hours in one section.
1 The repair and maintenance team shall drain pipeline sections to be worked on to avoid
spillage of water and any bursts or leakages shall be swiftly repaired to avoid triggering
land damages on steep slope
7.6.3Accidental pipeline leakage
During the operation stage, accidental breakage of pipeline could lead to water overflowing in
the neighbouring lands causing flooding, nuisance, and soil erosion.
Mitigation:
1 Ensuring that the fnastructure is designed and constructed to the required quality
standards
1 Sensitize the community on long term advantagesigation water provision;
7.6.4Soil Erosion
The project contractor shall ensure that the excavatedraatérials areotwashed away.
Mitigation:

1 Soil is used for backfilling water pipeline trenches where needed

1 Sprinklingof the backfilled soil with water and also compacting
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1 Revegetation of the cleared sites to improve ground cover and minimize soil erosion and
also impove aesthetics of the project area
1 Training of the IWUAs and Project managemenimmitee understand their roles in
catchment management
Promote good fan management practices tteam at soil conservation
Train farmers on soil and water management andinmim tillage to avoid land
degradation
7.6.5Salinization
Mitigation
1 Avoid over irrigation during the day
1 Improve soil drainage
1 Carry out soil testing regularly after every cropping
7.6.6Eutrophication/chemical draining to the river
Mitigation
1 Carryout test on drained water from the farm during excessive rainfall
1 Avoid use of an authorized chemicals in the farms

9 Train farmers on conservation ofuagulture

7.7 Social economic Impacts
The adverse socio and economic impacts anticipated for this paogelciw and no loss of

property is expected.

Positive impacts

The community will immensely benefit from the project as follows.
1 The water supplied will meet crop and livestock demand of the farmeRulmate
location
1 From observation, the community has nmagerial skills that will be a benefit in
enhancing the sustainability of the project and they are willing to pay.
1 Time and money saved by the community in the project area will be used in economic

activities thereby improving the quality of life.
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Therefoe, socieeconomic outcomes arising from the implementation of the project are
numerous and include those associated with increased investment opportunitiegnioeaksh

saving and are summarized below.

1 Boost in business of construction materials andsamables especially during the
construction phase

|

creation of employment during construction and operation phases of the project
Improvement of infrastructural services facilities

> >

increased value of land and property in the project area and environs
A Improved social status

Negative Impacts

Though most of the expected sceiconomic impacts are positive, there atso potential
negative impacts:

(@}

this

Therefore, mitigation measures should be formulbtethe relevant institutions before the onset
of these impacts.
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7.8Impacts during the Decommissionig
Decommissioning may not be anticipated to happen in the near future thereby reversing the

positive impacts identified. The main negative impacts at the phase are mainly lossegaiethe
infrastructure. Other notable negatiwgpactsinclude;

The geneation of solid waste

Accumulation of solid waste after demolition

Mitigation measures

Collection and sorting for waste disposal or recycling to ensure NEMA waste management
regulation and procedures are followedexpuired

Aesthetic beauty and possiblSoil erosion

Excavation activities during the phase will loosen soil therabking it vulnerable to erosion
dueto wind and surface water runoff. Excavated soilddde swept into surface water bodies

by storm water floods during rains. This will iease the turbidity and sediment loads of water
bodies nearby thereby increasing the cost of surface watsitaion.

Mitigation measures

Restoration of the affected site through landscaping and planting vegetation cover

Dust and exhaust emissions

Potental air quality degradation will occur as a result of vehicular and equipment
emissions/exhaust gases. Generation of dusts from trucks and vehicles accessing the project site
and camp site as well as piling of excavated material is expected to degrimdaltae quality.
Occupational hazards

Workers and the local community will be susceptible to health and safety hazards during this
phase of the project. Inherent occupational risks include falls intemarked/uncovered
trenches.

Possible loss of liveéhood for workers and the neighboring community

Due to loss of irrigation water for crop production, the farmers income will decrease

Mitigation measures

Sensitize the community on imminent occurrence so that they can absorb the psychological
shock withoudevastating consequences
Positive impacts at decommissioning include;

1 Employment opportunities
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8.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

8.1Background
The ESMP 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.

8.2 Auditing the ESMP
The managers of the project should conduct annual audits to ensure the systems arg operatin
effectively. The audit needs to ensure that the auditing procedure is in place to ensure that:

1 The ESMP being used is up to date,

1 Variations to the EMP and norcompliance and corrective actions are documented

1 Emergency procedures are in place and g¥ely communicated to the personnel

1 A register of major accidents is in place and otteumentation related to th&HEP

1 The appropriate corrective and preventive action is taken bymidn@agemenbnce
instructions have been issued.
The environmental magement of the proposed project should strengthen the mobilization of
the beneficiary community with regard to environmental and health aspects and trender

proposedrrigationwaterproject sustainable

8.3ESMP Monitoring
There should be continuous nitmming and followup on the project activities to ensure that

the ESMP is implemented and that its objectives are achieved. The implementing staff, the
community, and the contractor should ensure that the mitigation measures are put in place as
outlined n the BBMP. The monitoring guidelines are based on the following parameters:

1 Improved vegetation cover

1 Public safety and health awareness

1 Capacity building and skills improvementtbe project members.

50



Table 8-1 Summary of Environmental and Social Managenent Planduring Construction, Operation and Maintenance Phase

Project Mitigation Measure Responsibility | Timeframe | Indicators | Cost
activity/potential Kshs.
impact
Loss of vegetation A Avoid cutting indigenous trees and vegetat -Contractor Design & Number of | 50,000
within the survey area/ gth of the watel - Community | Constructio | trees/ bush
conveyance n within the
A Avoid excessive bush clearing; where poss project
adopt revegetation around the water intak areas
restore the lost biodiversity
Air and dust A Sprinkle water on the soil during excavation g -contractor During No loose| 20,000
land filling; construction| soils
A Activities generating dust (excavation, handling 4
transport of soils) to be carried out in calm weather.
A Air pollution should be avoided by the provisi
of nose masks to the worlser
Noise pollution A To minimize noise around the construction site| Contractor Constructio | Noise 10,000
. . . o proponent n levels
potentially low noise equipment which is also
regularly serviced should be used
A To ensure minimal disturbances of {
neighboring conmunity members at night ar
early morning hours, the work should be dg
between 8.0 am and 5.0 pm
Water quality A Keeping all equipment and machinery free fr{ Contractor Constructio | No siltation| 20,000
mud -community n and
A Having workable standard operatimgocedures Department of operation
while working along water resources Agriculture
A Apply appropriate irrigation procedures to prev

contamination
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>/

> > >

Sensible use of agrochemicals to prey
deposition into riverfAdhere to waste discharg
regulations

Compaction of loose material/soils

All repairs and maintenance work should be do
Regular monitoring of the water intake and ref
promptly

Soil erosion

>/

> > P

> P

The contractor must implement erosion coh
measures to avoid erosion in areas that are ¢
to erosion, e.g. steep slopes and drainage lineg
Construct soil conservation measures at stockf
sites;

Topsoil must be reinstated and rehabilitated on
of sub soll;

All excavation works mustéoproperly backfilled
Training of the IWUAs and Project managem
committee understand their roles in catchm
management

Promote good farm management practices
aim at soil conservation

Train farmers on soil and water management
minimum tillageto avoid land degradation

Contractor
Community
members

Constructio
n and
operation

-Reduced
soil
degradation

100,000

Accidental pipeline

leakage

>

Ensuring that the infrastructure is designed
constructed to the required quality standards

Sensitize theommunity on long term advantag
of irrigation water provision

Contractor
Community
members

Constructio
n and
operation

-Reduced
leakages

200,000

Solid wastes

The contractor should enforce the appropr
management methods based on the three
(reduce reuse, and recycle).

For waste handling the contractor should proy
litter collection facilities such as bins;

Contractor
Department of
Environment

Regularly
during
construction

Reduced
waste

50,000
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Final disposal of the site waste should be done
location that shall be approved by Resid
Engineer in accordance with the wa
managiement plan after consultation with t
relevant stakeholders, including the Io
community.

There should be adequate awareness raisin
proper solid waste handling and disposal

Poor construction
techniques

>;

> >

Design to ensure world recommended stand
are adhered to
Select competent and qualified contractors

Proper supervision of construction work

Contractor
Proponent
Ministry of
water and
irrigation

Constructio
n

Inspection
reports

100,000

Occupational
Health and
Safety
concerns

>

>

Ensure there is compliance to various health

safety regulations

Establish a standard code of practice for

project workers including drivers and suppliers
as to promote safety othe public during the
construction activities

Install fully equipped first Aid Kits at strateg
points at the working areas o handle med
emergencies

Ensure there is adequate sanitation facilities t(
installed on sites

Erect an appropriate projedggsboard as directe
by the proponent. The signboard shall incl
information on the project proponent, fundi
organization, project contractor, project mana
Engineer among other relevant information t
will be required by the proponent.

use appropate safety signage along t

Contractor anc
proponent

Constructio
n and
operation
phase

Accident or
incidents

200,000
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> >

>

construction route cautioning against varig
health and safety risk as and prescribing partic
mandatory actions. Road signs will also be ere
to warn pedestrians and motorists of construc
activities ad diversionsat road sections whe
pipelines will cross.

Compliancewith National and international labo
laws in recruiting construction staff. No chi
labour

All construction workers will be required to we
Personal Protective Equipment (PPE) ie helm
gloves ad safety boots and be sensitized on he
and safety standards that they should observe.
A comprehensive HIV/AIDs sensitizatig
programme will be formulated to create awarer
among construction workers and local commun
Comply with Ministry of Heah guidelines or
Covid-19
Employee sensitization on current information g
resources on Coronavirus to its employees.

Each employee should follow the current guideli
from the ministry of health and National Emerger
Response committee on coronavipueparedness

Employment

Both skilled and nosskilled labour as much g
possible to be accessed locally

Equal opportunities to gender and youth;
Engage local stakelders in such issues

-contractor
-community
-proponent

construction

Staff
distribution

Contractor
S cost

Interruption
existing
infrastructure

of

> > > P

>

Formal request for permission to cross, brea
and build the water pipeline should be sought fi
affectedproperty owners;

Formal engagement of key land and other prop
owners neighbouring the pipeline;

-contractor
-proponent
-community

construction

Signed
MOU with
affeded
household

10,000

54




Passing of relevant information to each of

affected parties;

A work plan with clear responsibilities for ea
party should be developed to ensure stimg
execution of the construction; and

On completion of works, each property owi
should be contacted again to give views an
complains arise the contractor asked to addres
same

Water logging Choosing irrigation system that is very efficig -contractor Constructio | Water 200,000
and does not cause water logging in the field (F:)(r)?rl?rcr)\r:ﬁ]?tty gperatior?nd Isoogglgsed
Irrigation scheduling design should be follow
to prevent an increase in the irrigation hours
one section.
The repairand maintenance team shall dr
pipeline sections to be worked on to avoid spill
of water and any bursts or leakages shall
swiftly repaired to avoid triggering land damag
on steep slope.
Improve drainage for the soil and draing
channel construmn for excess rain water
Prevention and Warning tapes should be put along the trench li Contractor Constructio | Presence o 100,000
;nci?ggﬁtrgent °f to alert pedestrians on the dangers. proponent n \S/\i/%r:igfs
Additionally, before the start of construction in wearing
PPES
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each area, the residents should be warned of

possible accidents to prevent idling around the

sites.
A The workers should be provided with personal
protection gear to avoid cuts on the feet, hands
and head during the courseduty. This includes
helmets, gloves, and safety boots overalls, face
masks and earplugs thusty and noise activities
A Training: the foreman should train the workers
procedures to prevent accidents while on the
construction site.
A The workers shouldedtrained on first aid and
provided with first aid kits
A Emergencies: the workers should be provided
emergency telephone numbers to reql
assistance at any time of the accident
STIs and HIV A Sensitize the public on safe sexual behavior Proponent Construction | No of | 20,000
AIDS Ministry ~ of | phase meetings
Health
Chemical residuals A Pretreatment of drained water Community, Operation Water 140,000
A Carry out sample at every 100m along the drair ministry of | phase sampls
_ Channe _ water tested
A Reuse of drained water and proper disposal & KCSAP
Salinization A Continuous soil sampling every year community No of | 600,000
A Improve drainage by soil amendment sample
tested
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Management  of A Formation of IWUA Proponent Construction | Operation | 100,000
conflicts A Train of IWUA on water management Ministry of | and operatior] PMC
Agriculture phase
Gender disparities A Mobilize groups and trainn Gender involvement
Leadership issues A Training of PMCand other sub committees proponent Construction | Number of| 100,000
and operatior| trainings
phase
Gender based A Senzitation of the community and workers Proponent an( Construction | Cases of | No extra
violence and sexua contractor and operatiorf GBV  and| cost
exploitation phase SEAs
Vulnerable A Involve all in the project implementation Proponent, Construction | No of | No extra
individuals groups contractor and and operatior| VMGs cost
community phase beneficiarie
S
Inequality A Targetng and empowering women and youth t( Proponent and Operation
resource manage water resources and related irrigation | contractor phase
accessibility technologies
Population influx A Consider the locals in employment opportunitie| Contractorand | Construction | Employme | No  extra
comunity ntregister | cost
TOTAL COST ESTIMATES 2,010,000
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8.4 Decommissioning Phase &VIP
Decommissioning refers to the formal process of removing something from the operational

status. As the final phase in the project cycle, decommissioning maynipnessitive

environmentalopportunities associated with the return of the land for alternative use and the

cessation of impacts associated with operational activities. However, depending on the nature of

the operational activity, the need to manage riskspotential residual impacts may remain well

after operations have ceased.

This ESMP should be treated as a guiding document that will be employed in the initial stages of

the decommissioning. Detailed procedures will be developed with the cause ohuesmming

in mind by competent persons and agencies. Tab?e bglow shows the &P of the

decommissioninghase for the proposédigation waterproject.

Table 82 Decommissioning phase &VIP

Expected Mitigation measure Responsible | Monitoring | Time frame
negative party mears
impact
Demolition A Use of an integrated solid wag Contractor | Inspection | Decommissio
waste management system i.e. througl Community | and ning phase

hierarchy of options: Sourd members observation

reduction; Recycling; Reuse;

A All structures that will not be use

for other purposes must |

removed and recyclégused as

far as possible
Vegetation A Implement an appropriate -rl community | observation Once-off
disturbance vegetation program to restore t

site to its original status
Increased A Adherence to the Occupation Contractor | Observatio | Decommissio
occupational Health and Safety Rules ar community |n and| ning
health and Regulations stipulated in th inspection
safety risks Occupational Safety and Heal

Act, 2007.

A Provision of appropriate persor

protective equipment as well i
ensuring a safe and health
environment  for  demolitior
workers.
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9.0 CONCLUSION AND RECOMMENDATION

9.1 Conclusions
The study has been conducted to equip NEMIAI otherstakeholderswith relevant ad

sufficient informationabout the propose®ubate IrrigationWater project It is hoped that
NEMA would use this information to evaluate whether the proposed project is likely to have
significant environmental impacts.

Overall, environmental impacts dte Rubate Irrigation Water projeere deemed to be largely
outweighed by the improved quality of life of the population through its implementation.

The negative environmental impact on the implementation of this project is minimal and could
be addresseldy implementing the mitigation measures to ensure that they pose no threat to the
environment and communities..

The benefits of implementing the project are enormous andreglilt in overall economic
growth and development availability of water for agligral use taaddress persistent problems

of drought and food insecuritiat has affected the communities for a long time.

9.2Recommendations
Implementation: It is recommended that the proposeabate IrrigationVater projecbe implemented

in compliane with all the relevant legislation and planning requirements of Kenya at all times. In line
with this, the proponerind community membersiust take the legislative framework provided in this
report into consideration, during and after the implementatiohe project, as will be appropriate.

The proponenshouldwork closely with Environmental Experts and other concerned bodies to
enhance the facilitation of issues of concern. Hence solving problems arising and which may not
have been foreseeable durthgs ESIA project report preparation

Adherence to ESMP: In addressing the environmental issues, gheponent Rubate IrrigationwWater
Projectmust follow the mitigation guidelines provided undé&MP. This will ensure the Environmental

and safety omemtersand the neighbouring communities
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11.0APPENDICES
Appendix FSample House Hold Quésnnaires
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QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPAT ION

RUBATE IRRIGAT]ON PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community, we request for your comments on the socio-
cconomic and environmental impacts of the planned project

I.Personal information

%SH_‘\AQ‘:T ( )Ygs

Name

"ZE( C\\\C\)S leU 4\\(\ N\g\)QAN}

T qu)honc

Or24-61¢1 47

ID No.

Sig[luturc

(

o24.<F0a,

’ Date 3“} k 9\@6\(]

2. Will \/om Farming activities/business(s) be affected by the abbve proposed project?

) No

3. What are the l’()sltwe/bendlts socio- economic and environmental impacts do you foresee

from llu, pm)LLt’

4 Do you lhmk the proposed Project Wlll havc any nc}_,atlve eu;it on any ol th lollmww
COMMI' NTS

| Soils

QM\» ......
s

ITEMS
\uuul) in the area

YES [NO

Income

Public health
Employment

K[z

|

\TIJ{ of the residents
and visitors

Solid waste

Liquid waste

Air pollution

\OI\L pollution

- Water quality surface
and underground

Market of Bananas

{CRERERS &
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5. Make suggestions on the measures the proponent (contractor of the project) needs to put in
place dwlementatlon and operation of the pI‘OJC(,I to reduce negatlve impacts.
...... @;\Wj

M% Neovadc G ’N\\x LL:(‘-;\—‘\ R Data,
0. what crops do you intend to irrigate. T\E{W ‘\/ .............. Hmas%C ‘J-E-Qg

i) Stateacreageofeach...@.\«\:s-Q_. ..... DT MW@JM

7. What is your general opinion on the proposed project?

WL&Q&; e “”Wﬁ(% %t%

8. Should the proposed project continue? TICK ONE

]

Thank you for your m()p atlon

L(,u,,‘;u_\wa mwus
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'PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community. we request for your comments on the socio-
cconomic and environmental impacts of the planned project

1.Personal information '
Name . A Ny
Sanuwe| Madaea, —Clnee ‘
Telephone ID No.
HiuassTs TIFE, |
Signature /) Date
- W 25(3) 0 o ‘

2. Will your Farming activities/business(s) be affected by the above proposed project?

( )Yes ( )No B

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee
from the project"

(IUURRRIN "4 % ¥ VAL BUAL .. NVNCARIER, .. 510000 s samssnes ssssmose
Ho........Y \NJ/L ........ L \C,gb.p\,. ................. i S R R SRR
......... éﬂo W= % U ——
4 Do you thmk the proposed Project wnll have any negative effect on any of the following?
[ ITEMS YES | NO | COMMENTS -
Security in the area /
Income g
Public health ko B
Employment Vv
Safety of the residents
and \/)isilorse - . ‘/ |
| Soils v . R
Solid waste 4 |
Liquid waste V4
Air pollution Y4 - =
Noise pollution i J‘
- Water quality surface :
and umiluytiund B \/ o | - |
L \1 arket of Bananas \/ ]
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5. Make suggestions on the measures the proponent (contractor of the project) needs to put in
place during implgcijé{.tioi and gperation of the project to reduce negative impacts.
G

......... ) S PAPLS. ... TOTRBL o scryocs crssrmmmsmem simsasmsissosss

8. Should the proposed project continue? TICK ONE

¥ES 04 (/ ......................... NO
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community, we request for your comments on the socio-
economic and environmental impacts of the planned project

1.Personal information

b dwiwer ham YIPRNCA
Telephone 07&‘3 /o )/é 3 ID No. g,l i lnq
Signature LDate | > - 4—22) » _J

2. Will your Farming activities/business(s) be affected by the above proposed project?

(v») Yes

( )No

L

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee

from the project? ¢

i [ogh oo I8 920
ot | hoph, c Holg

4 Do you think the proposed Project will have any negative effect on any of the following?

ITEMS

YES

NO COMMENTS

Security in the area

Income

Public health

Employment

Safety of the residents
and visitors

Soils

Solid waste

Liquid waste

Air pollution

Noise pollution

Water quality surface
and underground

LMarket of Bananas

AR RNA AN AN S
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5. Make suggestions on the measures the proponent (contractor of the project) needs to put in

place during implementation and operation of the project to reduce negative impacts.
AN C A ped b Wk e
SR B N U SO YOV

..................................................................

8. Should the proposed project continue? TICK ONE

YES et

................................... NO

Thank you for your cooperation
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community, we request for your comments on the socio-
economic and environmental impacts of the planned project

1.Personal information

Name

Telephone

No. ¢
O 72825 9o % JID N (|0’—( 970

Signature = ! . Date O - O~ 3020

MuOuRiH NdarmNE 4
|

I

3|

2. Will your Farming activities/business(s) be affected by the above proposed project?
(V) Yes ( )No :

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee
from the project?

TR 22k
s sadue @(:, ............... \
4 Do you think the proposed Project will have any negative effect on any of the following?
ITEMS YES [NO [ COMMENTS 7
Security in the area v Aot 9 Help & Jam  Procduct
Income v Ul 1N CreSe la (ome
Public health v Yome Jewjej bused by Cold 4
Employment ) v U Wil ntesse Seldd EMP sy p et |
Safety of the residents ) |
| andvisitors / Mo O foreness Y21 Lo.«e #o fe Grep |
“Soils o Sod 1oiil__ber hac®  Some ellech
Solid waste e Mot 5 g,,u WU Lke  bgaores (eavs|
Liquid waste v/ UA Use wedef |
Air pollution W Sone &) un buclssed Produck o, 4 Lot
Noise pollution v ot at alf
Water quality surface
and underground - More evcles g
Market of Bananas v Mere Ma ricet J
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........ EMOG. locad cc”L';’
6. what crops do you intend o imigate Betas sas. oy e
i) State acreage of each.... .. ‘/ ¥acres O"‘"a‘t‘r ....................................
7. What is your general opinion on the proposed project?
........ e Qede Mo Aot 0084 Comps.

Thank you for your cooperation
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community. we request tor your comments on the socio-
cconomic and environmental impacts of the planned project
1.Personal information

Name
SToun \Tiwah YA QEnh
Telephone ID No.
Q7295 11397 e gy
Signature Date .
Qe 20(3[209p ,

2. Will your Farming activities/business(s) be affected by the above proposed project?

(v) Yes

( )No

5. What are the Positive/benefits socio- economic and environmental impacts do you foresee

from the project'.Z

Rauise .

Aecd
SQJ:\&

s
e \f.\.’!«......%&\
Eaad\ontneal |

Ve j ..........................................

4 Do you thmk the proposed Project will have any negative effect on any of the following?
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ITEVS YES |NO | COMMENTS ]

Security in the area [ N~ o ((ULLC /\’\,\Q}/t

Income Rastw — |l xegse i \QCome_—

Public health A DNanote Wb,

Employment v [Panate _Setd epndlorent

Safety of the residents C Y Ve NN Le=S T s & &

and visitors M |ConAXtiiaed As WnWSAZy Ripes -

Soils L SO e vySiee, %ql\(\\')_md.a E-NI

Solid waste T M eup fak wd

l,inLd wa.ste s . chjAM = @J&v‘o%JyQ{&quJ

f\"“ pollution \— F’K:\\ +ej Homes and ey  Gufel’

Noise pollution fits Nl) m V\AJ use \ \° rl-ﬂ\'\ WEee

Water quality surface \o So—“\ u Kb

and underground ol \%i(_g\\e{r ma\ﬁg}w Q*e 0 didn. s,

Market of Bananas — \)(-\,C\\,\ gu'p\q |
- J



5. Make suggestions on the measures the proponent (contractor of the project) needs to put in
place during implementation and operation of the project to reduce negative impacts.

LoD ). N0aSxes..... 30, 12, B .. Padg....... 3. cnore!
Mig. . 0ot Waer = el anras ... Qe lrrfgdhia. ...
6. what crops do you intend to irrigate.....E5A (A0 ;VUjWb 55 A S
i) State acreage of each...... ’/L(.l/w ................................................................

7. What is your general opinion on the proposed project?

Thank you for your cooperation
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community, we request for your comments on the socio-
economic and environmental impacts of the planned project

1.Personal information

Name [TV (\IS\,@ NMby s
Telephone 0 720 W7 (R6SF ID No. k(%j’c\ Qk(/Q
Signature % Date 2(—2% 233>

2. Will your Farming activities/business(s) be affected by the above proposed project?
( )¥es ( )No

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee
from the project?

IJAAUW ....... QWJ“UL ('XMO &73 Ydaadsy! (\5\‘

Awk,w\;i wWokiy, Sl Pogle il L
iii. YMQV‘LLCQ Ui f(gm\(.kv\mk 7 SV I ka0
4 Do you think the proposed Project w1ll have any negative effect on any-of the following?
ITEMS YES |NO | COMMENTS

Security in the area

Income

Public health
Employment

Safety of the residents
and visitors

Soils v

Solid waste

(TR §n\( Qafae VY wek Q-QQ\(‘U\J

Liquid waste
Air pollution

Noise pollution

Water quality surface
and underground
Market of Bananas

NARAA AR A
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' 5. Make suggestions on the measures the proponent (contractor of the project) needs to put in
place during implementation and operation of the project to reduce neggtive impacts.
Prop.. Sed . ,U?»Im ....... mﬁ.k\ ..... (R cae U T QUAG.............
Indd.s b A hp .......... PR s R
6. wha:&rops do yu intend to lrrlgate..,‘gm«lil....!@...MEE\QL’J Qv QU 1 Lo w
Q \)HMS K& U«VV\’\" ’QV\\QV\)( %N (3"

i) State acreage of each. ~[X%!.52... 7.4 2o el Hpd |1 ko ey 5 TR s ol

7. What is your general opinion on the proposed project?

Thank you for your cooperation
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

RUBATE IRRIGATION PROJECT is carrying out Environmental Impact Assessment
(EIA) exercise. As a member of the community, we request for your comments on the socio-
economic and environmental impacts of the planned project j

1.Personal information

Name LobaedS W mLd&D
Telephone O 7(_3 {3 KEB ID No. {( 0L gZ'B
Signature WJZ ety T S B ( oo

2. Will your Farming activities/business(s) be affected by the above proposed project?

() Yes

(\/) No

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee
from the pro_|ect’

’QLJU( €.

4 Do you think the proposed Project will have any negative effect on any of the following?

ITEMS

YES

COMMENTS

Security in the area

Income

Public health

Employment

Safety of the residents
and visitors

Soils

Solid waste

Liquid waste

Air pollution

Noise pollution

Water quality surface
and underground

Market of Bananas

NEG A <l 18
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5. Make suggestions on the measures the proponent (io(:;lftor of the project) needs to put in
oject t

" e RRTR  Rn ve B A F e

i) State acreage ofeach..\/.g.&. @\EU-‘( yg/ML (?-‘ k% 's ‘OC I\,C\/LCZ\_( Jé !
Caxexls WL

7. What is your general opinion on the proposed project?

AL otk The Sconom g Mo tdleagy

Thank you for your cooperation
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PROPOSED RUBATE IRRIGATION PROJECT IN MAGUMONI WARD
CHUKA SUB COUNTY THARAKA NITHI COUNTY.

QUESTIONNAIRE FOR CONSULTATION AND PUBLIC PARTICIPATION

(EIA) exercise. As a member of the community, we request for your comments on the socio-
economic and environmental impacts of the planned project
1.Personal information

Telephone

Signature

2. Will your Farming activities/business(s) be affected by the above proposed project?
¢ ) Yes (+) No

3. What are the Positive/benefits socio- economic and environmental impacts do you foresee
from the project?
>

o & SER S AL TR I = Wi \n TP ..\NT!;K.‘.\;&...Q...‘Qqsf.aé.\\.h'\rﬁ..qu,r.

Safety of the residents
and visitors
Soils

S
Solid waste

Liquid waste

Air pollution

[Molsgollil [T

Water quality surface

and underground -

Market of Bananas _ R
S I S SN
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