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EXECUTIVE SUMMARY

Introduction

The County Government of Machakos, through the Kenya National Climate Smart
Agricultural Project (KCSAP), a World Bank-funded project, intends to increase
agricultural productivity and build resilience to climate change risks among smallholder
farmers and pastoral communities.

The KCSAP aims to achieve three main objectives including sustainably increasing
agricultural productivity and incomes, adapting and building resilience to climate
change; and reducing and removing greenhouse gas emissions, where possible.

As part of the programmeds main objectives,
through the Kenya Climate Smart Agriculture Project intends to construct a Concrete

Dam in Makaveti Village, Kyanzasu Sub-Location of Kimutwa Location in Machakos

County. The proposed project falls within the second schedule of the EMCA Act under

0 Dams, rivers and water r es tharefareethereiismeedtodi n g
conduct an ESIA and develop an Environmental and Social Management Plan (ESMP) to

guide management of environmental and social risks during construction, operation and
decommissioning of the project.

Project Justification

The County Government of Machakos had realized the climatic and drought related

issues affecting the County. Through the Ministry of Agriculture, Livestock, Fisheries and
Irrigation under the Kenya Climate Smart Agriculture Project (World Bank Financed),

the County Government intends to mitigate poverty and to harmonize the spread of
devel opment throughout Machakos. A portion
earmarked to finance development projects qualified on a priority basis. In its present

state, the dry valleys that normally carry water during the rains and drains into Mavoloni

River are not reliable to sufficiently sustain the residents of Kimutwa Location. As such,

the Kithaayoni community has prioritized construction of the proposed dam to enhance

water supply and build resilience to climate change.

ESIA Methodology

Desk study and field investigations through interviews, admission of questionnaires and
focus group discussions was conducted. The process included: collection of baseline data
to describe the status of the project site before project implementation commences; data

x| Page

S

of



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

analysis and evaluation; public consultations with the neighbouring communities and
persons likely to be affected by the proposed project; and preparation of an ESIA study
report encompassing the details specified in the Environmental Impact
Assessment/Audit Regulations (2003) revised in 2015

Policy, Legal and Regulatory Framework

The Environmental Management and Co-ordination Act 1999 revised in 2015 is the
legislation that governs ESIA studies in Kenya. This project falls under the Second
Schedule of EMCA 1999, which lists the type of projects that are required to undergo
ESIA studies. Other key national laws that govern the management of environmental
resources in the courtry have been discussed in thisreport, as well as World Bank group
operational policies on environmental and social risk management.

Mitigation Measures

Although there are a number of justifications of why the project should be constructed,
there are various negative impacts both to the environment and social wellbeing and
therefore proposed mitigation measures have been documented. This will assist the
contractor and proponent to follow in the various levels/phases of the proposed project.
The followi ng Table summarises these potential adverse environmental and social
impacts and the proposed mitigation measures.
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Environmental and Social Management Plan (ESMP)

" Mitigation/ Enhancement Measures

Potential Impact

Construction Phase

Verifiable Indicators

Interference with the

physical setting

Adequate survey should be done on the dam location
and its extent

Anyone, whose property is affected to be compensated
for disturbance

Engagement shall be to assess whether there is
grievances.

= =4

No. of person affected
No. of properties destroyed

Noise and

vibration

pollution

=A =4

Noise maintained in accordance to EMCA specification
standards.

Equipment Operators to wear PPEsto prevent direct
noise from the machinery

Machines with minimal vibrations to be used

Time restrictions for high vibrating machines (avoid
working during the night for such machines)

= =4

State of machines used
Type of machines used for
compaction

Air Quality Degradation/
Dust Emissions

Supply and construction vehicles will only use the
designated transport routes. The drivers will also be
advised to stick to prescribed speed limits

The contractor will ensure proper repair and maintenance
of vehicles and equipment to minimize exhaust gases

The contractor shall ensure the appropriate speeal limits
are observed at along all road sections that will be used by
construction vehicles on a needs basis to eliminate the
creation of dusts

Construction workers will be provided with dust masks to
mitigate

= =4

Records of speed limits signs erected
Recordsof machine and vehicle
service

Evidence of use of dust masks by
workers on site

and
during

Workers Accidents
Hazards

Construction

Contractors to adhere to Occupational Health and Safety
rules and regulations as stipulated in the Occupational
Safety Act of Kenya of 2007 and revised in 2010 by
adopting preventive and protective measures to ensure
that under all conditions of their intended use, the

=

No of persons injured
Type of injury experienced
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Potential Impact " Mitigation/ Enhancement Measures Verifiable Indicators
employees are safe and without risk to health. The
employer is also required to take immediate steps to stop
any operation or activity where there is an imminent and
serious danger to safety and health and to evacuate all
persons employed as appropriate

1  The Project Contractor will be required to provide
appropriate personal protective equipment and a safe and
healthy environment for construction workers;

1 There should be a crisis management team to administer
First Aid to injured persons;

1 The Project Cortractor should test and approve equipment
before use;

1 The Project Contractor should train workers on how to use
various PPE and safe use of machinery.

Extraction and use of | The construction extraction site should be backfilled to

Construction Materials help retain the value of the land resource

1 Fencing to be done before backfilling to prevent accidents
of humans and livestock. Putting a sign to warn people

No. of open sites
Type of fencing required

= =4

Generation of Liquid and
Solid Waste

i Presence/ absence of scattered solid

T The Project Contractor t o :
wastes at sites

Management Regulations of 2006by contracting a licensed Availability of waste receptors
waste collector to regularly collect and dispose 1 No. of sensitization meetings held
accumulated wastes with workers

=

1 Sensitization of construction workers on pr oper disposal
of solid wastes

9 Temporary latrines will be provided on site to be used by
construction workers

1 Oils and greases emanating from repair and maintenance
activities will be collected in containers to avoid entry into
local drainage channels
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Potential Impact

Mitigation/ Enhancement Measures

Verifiable Indicators

1 Water from cleaning of equipment will be utilised within
the project site and will not be discharged into
watercourses.
Loss of Flora and Fauna 9 Cutting of trees should be done only where necessary. 1 No. and type of vegetation cleared
9 The proponent shall ensure that clearing of vegetation 1 No. and type of indigenous species
clearing is limited to the pipeline trench area (i.e. 0.5 re-planted
meters width) within the road reserve i1 Size of area cleared
9 Transportation of construction materials to be done 1 Size of area revegetated
through the existing local roads
1 Avoidance of vegetation clearing along riparian land
I Sensitization of construction work -force on
environmental conservation and ecological protection
Increased Vehicular and | T Transportation of construction material to specific sites 1 No. of accidents involving project
Human Traffic will be done through the existing local roads vehicles
9 The contractor will rehabilitate the local roads that will be | § Transportation control logs
damaged during construction activities 1 No. of road spots rehabilitated
1 Consultation with the local communities on planned road | Community complaints
diversions if any
9 Restriction of Vehicular and Human Traffic to the road
reserve where possible
i Sensitization of drivers to comply with prescribed speed
limits
Influx of workers from other | §  Preference is given to local residents for unskilled f Atleast 70% of the unskilled
areas jobs where necessary. labourers are locals
Occupation Health and | § Continuous supervision of occupational, health and 1 HSE inspection reports
Safety safety management to ensure compliance
1 Occupational Safety and Health Trainingfor c ont r a ( § Training reports
staff 1 Training attendance sheets
1 Conduct orientation talks and visits i Orientation report
9 Conduct toolbox talks 1 No. of toolbox talks conducted

Sub-Total of Cost Estimates for Construction Phase

KSh. 435,000
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Potential Impact

Mitigation/ Enhancement Measures

Operation Phase

Verifiable Indicators

PPEsall the time

Increase in  Waterborne | § Choice of irrigation system that is efficient in water use 1 Type of irrigation system used
Diseases 1 Removal of any stagnant water 1 Amount of stagnant water
1 Use of nets at homes close to site
1 Use of gumboots in the irrigation field
Water use conflicts 1 Water abstraction laws followed T Amount of water abstracted
1 Farmers training on water use 1 Number of farmers plots
1 Enforcement of water Act, 2016 9 Irrigation frequency per plots
Pollution of Water 1 Machines such as tractors forploughing used during 1 Number of machines e.g. tractors
operation maintained in good condition used
1 Oils and greases emanating from repair and maintenance
activities will be collected in containers to avoid entry
into local drainage channels
91 All polluted water treated before discharging to water
bodies
Soil erosion and Siltation of | T Use excavated earth materials for backfilling 1 No. of wash points installed
Surface water resources 1 Sprinkling of backfilled trenches with water 1 No. of silt traps installed
1 Compaction of backfilled trenches 1 No. of surface drains constructed
1 Revegetation of excavated areas
1 Channelling of surface water runoff away from irrigation
channels and pipelines
Health and Safety Hazards | { Fence the dam to avoid drowning of livestock and even 9 Training on HSE conducted
human beings especially children 1 Prominently erected safety signage
9 Train all workers on Health, Safety and Environment during R&M work
(HSE) with an aim of improving awareness 1 Availability of first -aid kit during
1 The proponent will erect appropriate safety signage R&M work
during repair and maint enance activities
1 The proponent shall provide first -aid facilities for staff
1 Pr opon e nand\ssitosstwil hefrequired to use

Sub-Total of Cost Estimates for Operation Phase

KSh. 15,000
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Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Measures
Decommissioning Phase

vegetation species

Reduced availability of | 1 The community to prepare project beneficiaries for a 1 Customer complaints
livestock water irrigation transition strategy when de -commissioning 91 Alternative sources of water
water to users 1 Develop alternative livelihood strategies. provided
Soil erosion and Siltation of | 1 Use excavated earh materials for backfilling 1 Presence/ absence of stockpiled
Surface water resources 1 Sprinkling of backfilled trenches with water excavated earthmaterial
1 Compaction of backfilled trenches 1 No. of silt traps installed
1 Revegetation of excavated areas 1 No. of surface drains constructed
1 Channelling of surface water runoff away from the
pipeline route
Air Quality Degradation/ | Evacuation vehicles will only use the designated 1 Records of water sprinkling
Dust Emissions transport routes. The drivers will also be advised to stick | 1 Number of speed limit signs erected
to prescribed speed limits 9 Evidence of use of dust masks by
9 The contractor will ensure proper repair and maintenance workers on site
of vehicles and equipment to minimize exhaust gases
1 The contractor shall ensure recommended speeds on road
sections that will be used by construction vehicles are
adhered to on a needs basis to reduce the aation of
dusts
9 Construction workers will be provided with dust masks
to mitigate
Loss of Flora and Fauna 1 Medicinal trees to be protected i.e. should not be cut or 1 No. and type of vegetation cleared
uprooted 1 No. and type of indigenous species
9 The proponent shall ensure minimal clearing of re-planted
vegetation 1 Size of area cleared
i Transportation of decommissioning wastes to be done 9 Size of area revegetated
through the existing local roads
1 Sensitization of decommissioning work -force on
environmental conservation and ecological protection
1 Revegetation of cleared areas with indigenous
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Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Measures

Increased Vehicular and | § Transportation of decommissioning wastes to specific 1 No. of accidents involving project
Human Traffic sites will be done through the existing local roads vehicles
1 The contractor will rehabilitate the local roads that will be | § Transportation control logs
damaged during decommissioning activities 1 No. of road spots rehabilitated
1 Consultation with the local communities on planned road | Community complaints
diversions
I Restriction of Vehicular and Human Traffic to the road
reserve where possible
1 Sensitization of drivers to comply with prescribed speed
limits
Generation of solid and | § Provision of solid waste collection facilities (waste bins) 1 Presence/ absence of scattered solid
liquid waste § Contracting licensed solid waste handlers wastes at sites
1 Sensitization of construction workers on proper disposal | 1 Availability of waste receptors
of solid wastes 1 No. of sensitization meetings held
9 The contractor will maintain all site vehicles and with workers
equipment is a serviceable state. 9 Evidence of oil leaks and greases on
1 Oils and greases emanating from repair and maintenance site
activities will be collected in containers to avoid entry into | 1 Evidence of waste water flowing
local drainage channels through local drainage channels
1 Water from cleaning of equipment will be utilised within
the project site and will not be discharged into
watercourses.
Health and Safety Continuous supervision of occupational, health and 1 HSE inspection reports
safety management to ensure compliance
f Occupational Safety and He|f Training reports
staff 1 Training attendance sheets
9 Orientation talks and visits 9 Orientation report
1 Toolbox talks 1 No. of toolbox talks conducted
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Conclusion and Recommendation

There was upmost acceptability and goodwill from the community living in the project
area for the proposed project. Some of the positive impacts identified by the community
included; Employment, Enhancement of Tree Species Diversity, Capacity Building and
Awareness Campaigns Benefits, Benefits of Engagement by Both Genders, Provision of
market for supply of construction materials, Increased local incomes and Economic
growth. Their key concerns were; opportu nity for employment for local labourers, water
bourne diseases, accidents, dam safety and associated social immorality. Mitigation
measures have been proposed for every negative impact raised in construction, operation
and decommissioning under the environ mental and social management plan (ESMP) for
consideration in this various stage of the proposed project.

The following are some of the recommendation for the proposed project.

a) The mitigation measures proposed should be followed by the proponent as it is
highlighted in this ESIA report.

b) The design, construction and operation should be carried out in accordance to the
specific report for the proposed project.

c) The proponent to undertake Environmental Impact Assessment Studies for all the
proposed borrow pi ts and areas of construction materials

d) A complete audit be undertaken and submitted to NEMA every year after
commissioning of the project to ensure that all the proposed mitigation measures
have been complied with.

e) The social impacts raised during community participation should be followed.

In conclusion, the positive impacts outweigh the negative impacts. The listed negative
impacts can be corrected with the proposed mitigation measures and it is also
economically viable therefore the project should be allowed to proceed.
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1.0INTRODUCTION

1.1 Background

The County Government of Machakos, through the Kenya Climate Smart Agricultur e
Project, a World Bank-funded project, intends to increase agricultural productivity and
build resilience to climate change risks for smallholder farmers and pastoral
communities. The Climate Smart Agriculture (CSA) is an approach that helps to guide
actions needed to transform and reorient agricultural systems to effectively support
development and ensure food security in a changing climate. The KCSAP aims to achieve
three main objectives:

1. sustainably increasing agricultural productivity and incomes
2. adapting and building resilience t o climate change; and reducing and/or
3. removing greenhouse gas emissions, where possible

These objectives form part of Kenyads obligat
Framework Convention on Climate Change (UNFCCC). Climate smart agriculture is the

pathway that leads to attainment of the national interests of food security, productivity

and incomes, while at the same time reducing or sequestering greenhouse gas emissions.

KCSAP provides the means to help stakeholders at local, national and international levels

to identify agricultural strategies suitable to their conditions.

The Kenya Climate Smart Agriculture Project has developed a Strategy to guide
investments and implementation of activities in the context of the current agriculture
sectorgovemance structur e. As part of the progran
Government of Machakos through the Kenya Climate Smart Agriculture Project intends

to construct a Concrete Dam in Makaveti Village, Kyanzasu Sub-Location of Kimutwa

Location in Machakos County. The proposed project falls within the second schedule of

the EMCA Act under 0 Da ms , rivers and water resed ur ces
therefore requires an ESIA study, and is also in line with KCSAP World Bank financing

policy for dam project s less than 5m It is for this reason the County Government of

Machakos commissioned a full ESIA study for the project. A Team of Experts has

therefore been contracted by County Government of Machakos to conduct the ESIA, as

per the TOR that were developed. The objective of this assignment is to ensure that the

potentially adverse environmental and social impacts can be minimized and the positive

impacts enhanced.

This ESIA study report provides relevant baseline informa tion of the project area,
anticipated impacts to the environment and social aspects, appropriate mitigation
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measures necessary for incorporation into the project implementation, as well as a

comprehensive environmental management and monitoring plan.

App roval will, therefore, be sought on the grounds that environmental performance will
be assured throughout the project phases through the implementation of the
environmental management actions and monitoring programs recommended in this
report and subsequent environmental audits.

1.2 Project Objectives

The main objective of the Proposed Kithaayoni Concrete Dam is to provide a Multi -
Purpose Water Reservoir catering for Public water Supply, Irrigation, Fish Production
and River Regulation in order to effectivel y contribute to the regional and national social -
economic development in line with the KCSAP objectives.

The reservoir will provide water storage at the middle reach of Kithaayoni/Mavoloni
stream which originates from the raised grounds forming slopes of Kiima -kimwe Hill ,
thus making it possible to augment dry season stream flows from Kithaayoni stream, llui
stream- Ikiwe seasonal stream sub-ordinate to Thwake river which ultimately joins Athi
river downstream and allow increased draw off upstream.

1.3 Project Justification

The County Government of Machakos had realized the climatic and drought related
issues affecting the County. Through the Ministry of Agriculture, Livestock, Fisheries and
Irrigation under the Kenya Climate Smart Agriculture Project (World Bank Financed),
the County Government intends to mitigate poverty and to harmonize the spread of
development throughout Machakos. A portion of the KCSAP Programmed $udget is
earmarked to finance development projects qualified on a priority basis. In its present
state, the dry valleys that normally carry water during the rains and drains into Mavoloni
River are not reliable to sufficiently sustain the residents of Kimutwa Location .

1.4 Study Methodology

The approach to this exercise was structured such as to cover the requirements under the
EMCA, 1999 as well as the ESIA/Audit regulations as stipulated under the Gazette
Notice No. 56 of 13th June 2003 The expert reviewed the available project documents;
Project Appraisal Document (PAD), Community Proposal, Detailed Design Documents,
Machakos County Integrated Development Plan (CIDP) so as to understandthe project
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background and its context. In addition, baseline information was obtained through

physical investigation of the site and the surrounding areas, public consultation (which
included discussions with local administration and the community), photography, as
well as discussions with the Proponent.

The key activities undertaken during the assessmentincluded :
a) Literature Review: A detailed review of available documentation;

b)  Consultations with the Proponent and regarding the proposed project details,
the site planning and implementation plan;

C) Interviews and consultations with the local community surr ounding the Dam
as well as representatives of various organizations;

d) Physical inspections of the proposed site;

e) Evaluation of the activities around the site and the environmental setting of the
wider area through physical observations as well as from existing information
in literature; and

f) Reporting, review and submissions.

Below is a typical outline of the basic ESIA steps that were followed during this
assessment:

Step 1: Environmental Screening

This is the first stage when the proposed project was evaluated guided by EMCA, 1999.
In screening we try to confirm whether or not a particular project falls within a category
that requires an ESIA prior to commencement. Dams are listed under schedule 2 o
EMCA, 1999 among projects requiring an ESIA.

In addition, other considerations during the screening process included physical site
location, environmental sensitivity of the areas surrounding the proposed site, nature of
community and social activities in the project area.

Step 2: Environmental Scoping

Scoping, a result of a preliminary physical assessment of the site and its surroundings,
helps to narrow down to the most critical environmental and social issues requiring
attention for detailed eval uation. The ESIA team conducted a reconnaissance survey
accompanied by officials from the Kenya Climate Smart Agriculture Project KCSAP -
Machakos County whereby the latter provided an overview of the proposed project and
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took the team on a tour of the site. The scoping exercise concluded with a review of the

Terms of Reference (TOR) that had been developed.

Step 3: Desk Study

Documentation review is a continuous exercise that involves a review of available
documents on the project, including approved pl ans/designs, land ownership

documentation, project plans and designs, environmental legislation and regulations, etc.
The review provided an understanding of the terms of reference, environmental and

social status, demographic trends, land use practices, cevelopment strategies and plans
as well as the policy and legal documents.

Step 4: Field Assessment

With the background obtained from preliminary visits, discussions and documentation,
the proposed project site was comprehensively evaluated and the administration and
community interviewed. The proposed development was evaluated with a view to
establish the physical environment status, social and economic trends. The field
assessment was also designed to establish potential positive and negative impacts
through interviews, discussions and physical observation

Step 5: Baseline Conditions

Physical inspedions and observations constitute the exercise for collecting baseline
information. Household Questionnaires were also administered.

Step 6: Consultations

Three approaches were used for the public consultation process: personal interviews with
the local administration; public meetings with the local community; and a stakeholder
workshop (see section 11.0: appendix 4). Meetings with relevant government offices and
consultations with the local community were undertaken to establish the general public
opinion with respect to the project. Among the major issues addressed included social,
economic benefits, values of the project and compatibility with other undertakings in the
area as well as any other perceived impacts of the project to the welfare of thepeople.
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1.5 ESIA Scope

This ESIA study has been designed in accordance with the terms of reference to address
the following issues:

1. To identify and assess all potential environmental and social impacts of the
proposed project;

2. To identify all potential significant adverse environmental and social
impacts of the project and recommend measures for mitigation;

3. To verify compliance with the environmental regulation and industry
standards;
4, To identify problems (non -conformity) and recommend measures to

improve the existing management system;

5. To assess compliance with programmeso s environment al
requirements;

6. To prepare an Environmental and Social Impact Assessment Report
compliant to the Environmental Management and Coordina tion Act (1999)
and the Environmental (Impact Assessment and Audit) Regulations (2003),
detailing findings and recommendations.
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2.0PROJECT DESCRIPTION

2.1 Project Location

The Proposed Kithaayoni Concrete Dam is in the southern part of the 3EA sub catchment

at coordinates 37M 0312713, 9826238 (E037.316514, S01.571393) at an altitude of 1432
m.a.s.l. The project is located within Makaveti village, Kyanzasu sub -location of Kimutwa
location in Machakos County. The area is located approximately 8.5 kilometres to the
south-east of Machakos town. Figure 1.1 below shows theproject location for the dam.
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Figure2-1: Proposed Project Location Area
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2.2 Design Concept

221 Overview

The proposed Kithaayoni concrete dam is located approximately 8.5 kilometres to the
south-east of Machakos town. The sub catchment from which flood flow will be
harvested is approximately 0.7 km2 and wholly within the 3EA Sub Basin (Thwake River
sub system). The outlet from this sub catchment and where the storage reservoir will be
located is at coordinates 37M 0312713, 9826238 (E037.316514, S01.571398) altitude of
1432 m.a.s.l. (Map Sheet No. SK 162 Machakos).

1 Maximum height above bed 5m

1 Length of concrete dam 113m

1 Crest width 1.3m

1 Upstream slope Vertical
1 Reservoir Capacity 40,000n%

2.2.2 Proposed site

The proposed site is in a gererally rugged and hilly with steep slopes. The flat
topography is occasionally broken by hills and deep gulleys forming slopes of Kiima
Kimwe Hill and Kalama hills of predominantly Basement formation. The wider
topography gently slopes towards the north -east.

The drainage system is the dendritic type and generally flows to the east. Seasonal
streams draining the area are subordinate to Athi River. The immediate area is drained
by Kithaayoni stream, Ilui stream - Ikiwe seasonal stream sub-ordinate to Thwake river
which ultimately joins Athi River downstream. The area is located within Athi Drainage
Basin. The proposed dam is located on Kithaayoni/Mavoloni stream which originates
from the raised grounds forming slopes of Kiima -kimwe Hill .

2.2.3 Other structures

1) The project will have other auxiliary facilities which will include; Construction of
cattle trough

2) Construction of communal water points.
3) Fencing of the reservoir as described in bill of quantities
4) Construction of two silt traps with seals

2.2.4 Construction activities

Excavation works will involve mechanized and labour -intensive methods in order to
benefit from a mix of involving the beneficiary community and reaping from economies
of scale.
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Project Design Layout

Concrete Dam Design
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2.3.2 Kithaayoni Silt Trap
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2.3.3 Kithaayoni Intake Works Design
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Kithaayoni Cattle Trough
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2.3.5 Kithaayoni Communal Water Point
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2.4 Project Cost

Capital costs for the Proposed Kithaayoni Concrete Dam are based on the following unit
costs Preliminaries, Civil Works, Steel Work, Engineering Service s and Physical & Price
Contingencies which were derived from the reports on the Kenya Climate Smart
Agriculture Project KCSAP -Machakos County. According to the proponent, the total
project cost is a sum ofKSh. 30,000,000.

2.5 Resettlement Action Plan

The proposed project will be constructed in a community land as authorised by the
community. The specific site was set aside for the development of the dam and related
structures by the community for the dam construction process. During implementation
no person will be relocated hence there is no resettlement plan on completion the project
will cover less than 2 acres in land area hence the magnitude of the project is very small
warranting any form of resettlement . The envisaged losses will be on vegetatin
including medicinal trees and economic use of land. The latter has however been
captured and proper mitigation measures provided in section 8of this report.

2.6 Project Activities
The following works will generally be followed during the construction  of the project:

U Mobilization: The contractor will provide access for the Construction Camp if it
is not available. He will be required to clear and level the site by: cutting and
clearing existing vegetation; removing stumps; leveling the site by grading an d
filling; and installing site drainage;

U Setting out:Once the camp, material storage and parking areas are established,
the next task will involve setting out the works, marking and pegging for
particular activities;

U Site clearance and topsoil stripgi These tasks will be done together with setting
out. Areas may or may not be cut and cleared depending on the work area;

U Earthworks, excavations, filling of structures, concrete works, drainage Widiks:
above tasks involving excavating, blasting and grading depend on the existing
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terrain and the foundation base required to build the particular component,
although: concrete and steel will be used in various facilities or brought ready
mixed; cofferdams may be required to restrict flow, hold back or di vert water
especially as the dam wall is raised; and erosion measures may be required
upstream and downstream of the site; and

U Handing Over:At the completion of the works, all structures and equipment
not required for the operation and maintenance are removed from the site and
the work areas prepared for re-vegetation.

2.7 Project Inputs
271 Land

The construction activities will take place within the proposed project site that lies within

Makaveti Village, Kyanzasu Sub-Location of Kimutwa Location in Machakos County.

The areas to be disturbed shall be the Contr act
dam.

2.7.2  Buildings, Sheds, Offices

The Contractor will construct his temporary buildings, warehouses, storage facilities and
spoils near the works during the construction period.

2.7.3 Public and Worker Access

The Contractor will maintain all access to the sites and provide temporary screens,
fencing, hoardings, fans, planking footways, as may be necessary for protecting the
public and others.

2,74 Sanitary Provision

The Contractor will provide and maintain sanitary facilities for labour to the
requirements of the Government rules and regulations.

15| Page



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

2.7.5 Tollets/Latrines

The Contractor will agree with the civil works supervisor on the siting of toilets before
construction. They will be constructed of a minimum standard of enclosed walls and
roofs of corrugated metal sheeting.

2.7.6  Labour Supply

It is estimated that the total number of skilled labourers will be 10 and will consist of the
Cont r act oyee8sothskitigd lara several unskilled employees most of whom will
be sourced from the community within the project location. The proposed sharing
proportion is a guided by the labour laws of Kenya for 70 percent of unskilled labourers
emanating from the community and assuming at least 30 percent representation from
either gender for both skilled and unskilled workers.

2.7.7 Construction M aterial

Construction input material will include gravel, rock, cement, sand, ballast, structural
steel, reinforced steel, paint, timber, fuel and lubricants. Consumable materials will
include lubricants, greases, chemicals, reagents, resins and others.

The construction of the dam will utilize rock fill materials that are available from the
guarry sites within the vicinity of the project site.
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3.0BASELINE CONDITIONS

3.1 Physical Environment

The sub-sections below provide brief descriptions of each environmental feature
observed:

3.1.1 Physiography and Topography

Machakos County is generally characterized by unique physical and topographical
features. These include hills rising between 180006 2100m above sea level and Yatta
plateau, which is elevated to about 1700m above sea level and slopes to the South East.
There are isolated hills in the North West. In the plains, the soils are well-drained,
shallow, dark and red clay soils. In addition, the vegetation across the entire County
varies according to the altitude. The plains receive less rainfall and are characterized by
open grassland with scattered trees as ompared to high altitude areas, which receive
high rainfall and have dense vegetation. The proposed dam location in Kimutwa
Location is generally rugged and hilly with steep slopes. The flat topography is
occasionally broken by hills and deep gulleys formi ng slopes of Kiima Kimwe Hill and
Kalama hills of predominantly Basement formation. = The wider topography gently
slopes towards the north -east

3.1.2 Drainage

The drainage system is the dendritic type and generally flows to the east. Seasonal
streams draining the area are subordinate to Athi River. The immediate area is drained
by Kithaayoni stream, Ilui stream - lkiwe seasonal stream sub-ordinate to Thwake river
which ultimately joins Athi river downstream. The area is located within Athi Drainage
Basin.

The proposed dam is located on Kithaayoni/Mavoloni stream which originates from the
raised grounds forming slopes of Kiima -kimwe Hill.

3.1.3 Climate

Generally, the climate is classified as semiarid with an average annual rainfall of 400 -
600mm. The rains are bimodal in nature with long rains between March and May, and
short rains between October and December.
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3.1.4 Vegetation Cover

Vegetation cover in the area comprises of grass patches and indigenous trees and shrubs.
Most of the land is being used for subsistence farming.

Figure 3-1: VegetationCoverat the Proposed Project Site

3.1.5 Soils

Soils comprise deep erosion exposing lateritic formations, unsorted quatzofelspathic
pebbles, recent deposits which include soils and alluvial sand deposits. The soils which
form the overburden to the underlying geological formations are residual weathering
deposits whose composition is controlled more by the physical conditions of formation
than by the type of rock from which they were der ived. Alluvial sands include river
deposits and outwash fans from hills.

In general, the well-drained soils are sandy with gravels and dominate the high grounds
while alluvial soils dominate the valleys in the metamorphic terrains, red lateritic soils
are the most common and occasionally give way to patches of more sandy soils. Soils
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cover in the study area comprises of lateritic, quartzitic gravels, weathered mafic gneiss,
sandy alluviums overlying gneiss rock. Near and in the river channel, the soils are thin
or absent giving way to the highly fractured country rock.

3.1.6 Geology in the Project Area

The regional geology of the area consists of Basement System rocks forming the entire
area.The Basement System rocks resulted from intense regionametamorphism of initial
sediments of various compositions and intrusives resulting into schists, gneisses,
granitoid gneisses, amphibolites, marbles and quartzites. Metasomatic processes
resulted into migmatites and granitic gneisses. Repeated rejuvenation and erosion
resulted into two recognizable erosion bevels:- end-Cretaceous and subMiocene (after
renewed uplift). The formation of the Rift Valley during Tertiary times resulted into
outpouring of Kapiti phonolite and a huge mass pyroclastics

The dominant rock in the study area is granitoid gneiss. Other less extensive members
include pelitic schists and gneisses. A large portion of the area comprise of
undifferentiated Basement System.

The common rock types observed were; -
(1) Granitoid gneisses
(2) Banded gneisses with Migmatized zones

(3) Biotite schists

Figure 3-2: Heavily Fractured banded gneiss at the d Figure 3-3: Highly weathered fingrained bandedneiss at the
trough dam axis
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3.2 Socio-Economic Survey
3.2.1 Demographics Data
a) Population
Upon compilation and analysis of the data, it was revalidated in the field. Key results of

the research are as follows:

Majority (9 5%) of the respondents were from Kyanzasu sub-location sub counties where
as5% came fromthe neighbouring sub locations (Maputi and Kaani). The latter therefore
signifies that significant impacts of the projects will be felt within Kyanzasu sub-location.

b) Gender

Majority (80%) of the respondents interviewed were male whereas 20% were females. In
terms of age, most respondents 38% were aged between 460yrs followed by 36-45 years
who were 33%. Those aged between 2635 were 14% while those above 60 years were
10%. Only 5% of the responderts were aged between 18-25 years.Figure 3.4 and 3.5
below shows gender and age distribution respectively.

GENDER

Female
20%

Figure 3-4: Respondents Gender Distribution
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c) Age

AGE
Above 60 18-25
o,
10% 5% 2635

Figure3-5: Respondents Age Distribution (years)
d) Marital Status

When the respondents were asked to state their marital status, majority of the
respondents 85% stated married, 10% of the remaining respondents had never married
while the rest 5% had were divorced. None of the respondents indicated having been
separated or widowed.

MARITAL STATUS

Never Married

Divorced 10%

5%

Married
85%

Figure3-6: Respondents Marital Status
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From socio-economic data analysis, majority of the married respondents (75%) had
child ren below 18 years while the rest 25% had no children in the bracket of age. Figure
3.7 below shows the percentage of those with children below 18 years.

CHILDREN UNDER 18 YEARS

Figure3-7: Children under 18 years
3.2.2 Education Levels

Education is essential for development and plays a key role in the realization of our
national goals. Our findings on education levels of the people are presented in figure 3.8.
Majority of respondents 67% had attained high school education, 13% had attainedbasic
primary education followed by 10% attaining college. It was also observed that 5% had
attended pre-primary where the 3% had attended adult education and the rest 2% had
never received any form of education.

0,
0% ¢

60% -

50% -

40% -

30% -

20% - 13%

10%
W = =

0%

Secondary  Primary College Pre-Primary  Adult Never
Education  Attended

Figure 3-8: Highest level of education attained by respondents
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When the respondents were asked to state how much time they take to access the nearest
school from their homesteads, a majority 60% indicated less than 20 minutes. This
indicates that the schools were less than a kilometre away. It was however observed that
30% of the respondents took between 21 to 40 minutes while the remaining 10 % took
between 41-60 minutes to get to the nearest school. This is presented irFigure 3.9.

Distance to the nearest school

60%
50%
40%

30%

10%

< 20 mins 21— 40 mins 41— 60 mins

0%

Figure3-9: Distance to the nearest school
3.2.3 Housing Structure

The standard and quality of dwelling places are manifestations of economic growth and
development. The types of houses in the proposed project area comprised of
temporary/semi -permanent houses mostly with mud walls and iron ro ofed. Figure 3.10
illustrates the types of the houses found in the proposed project area.

Figure3-10: common typesf houses around the Area
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It was observed that the majority 50% of the respondents lived in semi-permanent houses
followed closely with 45% of the residents living in permanent houses. Only 5% of the
respondents lived in temporary houses.

In terms of housing materials, majority (51%) of respondents had wood and mud walls,
32% had stones and cement done, while 10% had done their walls on iron sheet. This
figure indicates why most houses were semi-permanent. Figure 3.11 below indicated the
material on w all used for construction in the Kyanzasu sub county.

60% - 51%

50%

40% - 32%

30% -

20% 10%

-

0% T T T T T

Wood and Stones and Iron Sheet Cement Bricks
Mud Cement Blocks
Figure3-11:Respondent ds wall materi al

Under roofing materials, majority 69% of the respondents used iron sheets, 19% had
roofed their houses with mud while the rest 12% had thatch on their roofs (Figure 3.12)
in terms of roofing structure.

MATERIAL ON ROOF

Thatch
12% Mud
19%

Iron Sheet
69%

Figure3-12Respondent ds roofing material in Project Area
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3.2.4 Health and Vulnerability

According to the socio-economic survey conducted within the proposed project area, 45%
of the respondents take between 4160 minutes to access the nearest health care facility,
followed by 25 % who took 21 & 40 minutes. 20% took less than 20 minutes while the
remaining 10% took more than an hour. Figure 3.13representsthe outcome of the survey
regarding accessibility to health facilities.

Distance to nearest health center

Over 1 hour _
< 20 mins _
21¢ 40 mins —
a1ceomins ()
0% 10% 20% 30% 40% 50%

Figure3-13: Accessibility to health facilities

The analyses from the household sociceconomic data indicated 35% of the respondents
are disabled indicating a significant number of vulnerable persons within the area. (Fig
3-14)

MEMBERS OF HOUSEHOLD DISABLED

HYes mNo

Figure 3-14: Disabled houshold members

25| Page



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

The nature of disability among respondents varied among the interviewed respondents;
for those who reported having disabled members, 38% reported having lame members,
29% stated blind followed by 17% who indicated having deaf members and 13% had
crippled members. It was however noted that few 4% of the respondents had other forms
of disabilities. (Figure 3.15

Nature of disability

38%

40%
0,

35% 9%

30%

25%

20% 1%

150 13%
0,

10% %

.

0%

Lame Blind Deaf Crippled Other

Figure3-15: Nature of disability

When the respondents were asked if they had ill members within the past four months;
70% ofther espondents agreed while the rest 30% hao
the four months. Fig 3.16

Household member illness within the last four months

o [
- 8 [

0% 10% 20% 30% 40% 50% 60% 70%

Figure3-16: Record of illness within the last four months
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Common diseases within the proposed project area at the time of survey included malaria
accounting for 32 % of the diseases, Flu/Cough with 29%, headaches 18%, stomach
disorders at 11%, followed by 7% who reported having diarrhoea. The rest 4% indicated
having other forms of illnesses. (Fig 15)

Main cause of illness

%

STOMACH DISORDE

HEADACHE

FLU/COUG

MALARIA 32%

0% 5% 10% 15% 20% 25% 30%  35%

Figure3-17: Types of diseases common in the proposed project area

It was also observed that majority (65%) of respondents residing within Kyanzasu have

rely mostly on rain water. (The assessment was carried out during a rainy season)(Fig 4-

18). However,others our ces of water seem to be very far
location. Majority ( 82%) of the respondents take more than an hour while only 18 % who

said it takes them lessthan an hour. Further investigation found that it takes an average

of 8 hours to get water from surrounding dams/streams and rivers Water is a major

problem in this areaand the proposed dam project would help change the situation.
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PIPED WATER SUPPLg
WATER VENDORS
WATER KIOSKS

STREAMS/ RIVERS 24%

65%

RAIN WATER

Figure3-18: Types of diseases common in the proposed project area

Figure 3-19 below indicates the time taken to access the nearest domestic water source.

Less than 1
hour
18%

Over 1 Hour
82%

Figure3-19: Distance to the nearest water source

In terms of safety measures considered before drinking water, majority 82% said they
drink directly without boiling, using chemicals, filtering or decanting (Figure  3.20. This
factor is mainly attributed to the fact that the residents believe that harvested rain water
is clean for drinking.
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SAFETY MEASURES FOR DRINKING WATER

W Boiling m Direct Drinking

Figure3-20: Safety measures before drinking water

It was also important to analyse the waste sanitation facilities available in the
respondent ds v i ftomthe qugstionndires amswered emmajority 95% of the
respondents had toilet facilities within their compound (Figure 3.21). Of those with
toilets, 90% of the respondents had simple latrines.

TOILET WITHIN COMPOND
No
5%

Yes

95%

Figure3-21: Presence of toilet within compound
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TYPE OF TOILET
Flush toilet VIP latrine

% 5%

Simple latrine
90%

Figure3-22: Types of toilet common in the area

3.2.5 Land Ownership

Land is a very important factor of production in the economy. It is mostly used for
agriculture, livestock keeping, ranching, industrialization, mining, forestry, government
reserve, housing and urban development. The absence of a county spatial planning
framework in Machakos has led to the proliferation of informal settlements, congestion,
environmental degrad ation, unplanned urban centres, pressure on agricultural land and
land use conflicts.

Land use in Machakos County urban centres is generally mixed development. There are
no clear-cut zones for specific land uses in the county. This is because all the exisng
physical development plans except Machakos New Town Local Physical Development
Plan are outdated hence not in force. There is no weltdefined zoning policy in the county
that guides land use development in all its urban centres sometimes leading to overlaps
and mixing of incompatible land uses. There are 2 basic land use structures which are
rural and urban. Rural: Agriculture (arable), Urban: residential, commercial, industrial,
recreational, wildlife, rangeland.

Land in the proposed dam location is mainly communal. Theselands are mainly used for
crop growing and livestock farming. Mixed farming is predominant throughout the
county. There is a significant change in land use in the urban areas where industrial and
commercial use is gaining momentum.

Agriculture is the dominant land use in Machakos County with over 75% of the land in
Machakos County is used for agricultural purpose. About 20% of the total land of
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Machakos County is cultivated. Most people live on their farms and sub -divide them for
diffe rent uses. All the respondents interviewed were settled on communal land and no
one had acquired a private land.

3.2.6 Economic Activities

Our survey revealed that majority 65% of
main source of farming (Figure 3-27). Even though some respondents 35% indicated
livestock keeping as main source of income, some crop farmer still kept livestock as
secondary source of income.

Figure3-23: Main sourceof income within the proposed project area

ANIMAL FARMERS
No
5%

Yes
95%

Figure 3-24: Percentage of farmers rearing animals
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Even though livestock keeping is not the dominant economic activity in the Kyanzasu
sub county, a considerable number of respondents indicated relying on this activity as a
source of income. Majority 32% of the respondents interviewed reared cattle, 26% had
goats, 22% reared sheep, 10% did poultry farming, 8% had donkeys while the rest kept
camels.Figure 3.29shows the main types of livestock reared in the proposed project area.

Animals reared

35%

30%

25%
20%
15%
10%
88,

0%
Cattle Goats Sheep Poultry Donkey Carmel

Figure 3-25: Main type of livestock reared in the proposed project area

Figure 3-26: Livestock types in the area

Approximately 60% of total land area in Machakos is arable. Agriculture is the main
activity carried out in most of the sub -counties. The main cash crops are coffee, mangoes,
citrus, french beans, pineapples, flowers, sorghum and vegetables. The food crops grown
include maize, beans, pigeon peas, green grams, cowpeas and cassava which are
cultivated in small scale. The County aims to increase the productivity of arable land
through use of quality farm inputs, appropriate mechanization, irrigation and good
agricultural practices.
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Table3-1: Acreage under major Food and Cash Crops

Type of Crops Hectares Cash crops Hectares
Maize 62,000 Mangoes 6,000
Beans 38,000 Coffee 5,000
Cowpeas 32,000 Citrus 2,000
Pigeon peas 18,000

Green grams 12,000

Source: Directorate of crops, Machakos County 2017

From the above table, maize and beans are the main food crops grown across theCounty
with 62,000Ha and 38,000Ha respectively. Mangoes and coffee are the major cash crops
with 6,000Ha and 5,000Ha respectively. Based on the data from sociceconomic analysis,
Figure 3.31 indicates the common cropsgrown in the location.

50% 4504
45% -
40% -
35% -
30%
25%
20% -
15% -
10% - 50,
0 J70 3% 2(y
5% » & =
B
0% T T T T T 1
Maize Beans Vegetables Others Onions Tomatoes
(Wheat)

Figure3-27: Crops cultivated by respondents along the proposed project site
3.2.7 Human and Livestock Water
According to the project documents, the project will provide water to approximately
360 people and 360 Livestock Units (LU). In accardance with the Design Manual of
Water Supply in Kenya (Ministry of Water and Irrigation 2005),the per capita water

demand for arural water supply without individual connection is 20 litres per day
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while for a livestock unit (equivalent to 1 grade cattle, 3 indigenous cattle of 15
sheep/ goats) is 50 litres per LU. The current domestic and livestock water stands at
44.4m3 per day made up of 14.4m3 per day for human consumption and 30 m3 per
day for livestock use. The projed isnot existing and it will take approximately 1 year
to set it up, bringing the Initial Year to 2020. The ultimate domestic and livestock
water demand will stand at 53.596 m3 per day by the year 2039. The table below

presentsthe domestic and livestock water demand calculation:

Table3-2: Domestic and Livestock Water Demand Calculation

Class Population Water Demanc
Current | Growth | Initial | Ultimate | Per Current | Initial | Ultimate
(2019) | Rete(%) | (2020) | (2039) | P | 2019) | (2020) | (2039)
Population Human 72( 2.5% 738 1,180 20 |14,400 |14,760 |23596
Population Livestock (LU) 60(C 0.0% 600 600 50 |30,000 |30,000 |30,000
TOTAL 44,400 | 44,760 | 53596

3.2.8 Irrigation Water Demand
According to the available information, the total area to be placed under irrigation is
estimated 15acres. (6 hectares). To estimate crop water requirements, the resultsfrom
T. Woodhead studies on crop water requirements in Kenya are utilized. The crop
water requirement (ETC) = 4.1 mm per day for the project area based on the data
gathered by Woodhead for open evaporation in Kenya and transferred to crop
requirement using average scheme crop factor of 0.9.
Net irrigation requirement, NIR = ETC 0 PE,

Where

PE 0 Part of the rainfall which iseffectively used by the
plant.

Considering that the area has low erratic rainfall and irrigation will mainly occur

during the dry months, then PE=0

Therefore NIR = ETC - PE= 4.1 mm
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Gross Irrigation Requirement (GIR), GIR =

NIR/ Efficiency;

From irrigation system efficiencies,
assume;

Application efficiency = 75% (assuming use of

sprinklers); Distribution efficiency = 90%;
Conveyanceefficiency = 95%.

Overall efficiency, = 0.60 x 0.75 x 0.96 0.64
GIR=4.1 0.64=6.406 mm/ day

However, Imm/ day = 0.116lt/ s/ Ha,
Therefore, 6.406 mm' day = 0. 743It/ s/ Ha,

Farm size is 15 acres equivalent to 6 hectares. The total irrigation water demand is

estimated at 385.171 ni per day.

The Water Resources Management Rules 2007 requires a minimum irrigation storage
equivalent to 90day usage. The domestic and irrigation water demand will also be met
from the dam storage asthe river is ephemeral. At the rate of 385.171m3 per day for
irrigation and 53.596m3 per day for human and livestock water demand, the minimum
storage requirement is estimated at 39,489ms3 before taking into consideration water

lossesthrough seepage and evaporation.

The evaporation from open water surface in the area is estimated at 1800 mm per
year, resulting in the loss of 1.8 m3 per square meter of open water surface per year.
The design of the dam should consider increasing the water depth in order to reduce
the open water surface. The design should consider adding 10% of the demand as
evaporative and seepage losses in determining the required storage capacity, thus

bringing the minimum required storage to approximately 43,437.933 i
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3.2.9 Impactson River Regime and Downstream Users
Mavoloni river, like all the riversin the 3EA sub basin is ephemeral and only flows
during the rains and a shortly thereafter. The construction of the dam will harvest the
flood water which would otherwise flow downstream to the Indian Ocean, and use
it for economic activity within the area. The development of the storage facility is
therefore not expected to have an adverseimpact on theriver flow and the down stream

community.

Average Farm Sizes

According to the Machakos CIDP 2018- 2020, he average farm size for small scale and
large-scale farming are 0.756Ha and 10Ha respectively. The County isexperiencing a
constant decline in arable land due to climatic change risks and change in land use mainly
from agriculture to real estate development.

Main Storage Facilities

The main storage facilities of food crops are National Cereals and Produce Boad depots
located in Machakos town, Konza, Kithimani town and Tala town. Other storage facilities
are individual on -farm stores.

Agricultural Extension, Training, Research and Information Services

1 The following agricultural institutions are located withi n the County:
Machakos Agricultural Training Centre

National Youth Service Yatta School of Agriculture

Athi River Meat Training Institute

Machakos University

South Eastern Kenya University

= =4 =4 4 A

Agricultural Research Institutions

1 Kenya Agricultural Livestock Research Organization (KALRO)
Agricultural Mechanization Research Institute within Katumani
Machakos University

South Eastern Kenya University

= =4 A
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Demonstration Farms

1 Machakos Veterinary

3.2.10 Proposed project Awareness

One of the ultimate factors for conducting a full ESIA study was to enhance project
awareness. Building up from the previous studies, awareness was created for the
proposed project potential impacts and on how mitigation measures will be

implemented . Majority of th e respondents were now aware of the proposed project ESIA
study.
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4.0NATIONAL POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

4.1 General Overview

The Kenya Governmentod&s environment al policy s
management through sustainable development that ensures that the needs of the future
generations are not compromised with the proposed project.

The ESIA incorporate appropriate measures to mitigate adverse impacts to the
environment and peoplesd health arebpesatiohset y as
with respect to environmental resources and co-existence with other socio-economic

activities in their neighbourhood with the guidance of the policy, legal and
administrative framework.

4.2 National Policy Framework

This subsection details the various policy provisions pertinent to environmental
management:

421 Constitution of Kenya, 2010

The constitution of Kenya spells out the fundamental rights of every Kenyan citizen.
Article 42 of the bildl or rights ofmhasthe Cons:i
right to a clean and healthy environment, which includes the right to have the
environment protected for the benefit of present and future generations through
|l egi sl ative and other measuresd The Conrstitut
article 69 of part Il, chapter 5 (environmental and Natural Resources) that the State shall;

i.  Ensure sustainable exploitation, utilization, management and conservation of the
environment and natural resources, and ensure the equitable sharing of the
accruing benefits;

ii.  Work to achieve and maintain a tree cover of at least ten per cent of the land area
of Kenya,

iii. Protect and enhance intellectual property in, and indigenous knowledge of,
biodiversity and the genetic resources of the communities;

iv.  Encourage public participation in the management, protection and conservation
of the environment; Protect genetic resources and biological diversity;

v.  Establish systems of environmental impact assessment, environmental audit and
monitoring of the environment;

vi.  Elimin ate processes and activities that are likely to endanger the environment; and
Moreover, every person has been mandated to cooperate with the State organs and
other persons to protect and conserve the environment and ensure ecologically
sustainable development and use of natural resources
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In addition to the environmental and natural resources provision, part 1 of the same
chapter emphasizes the following;

1. Land use and management shall by law benefit local communities

Community land is protected from encroach ment by State.

Law shall protect Rivers, forests and water bodies.

Equitable access to land.

All lawful land rights are secured; only someone who has stolen land needs to

worry.

6. County governments will manage land in trust of the people in accordance with
the constitution.

a s wn

In addition to these provisions, article 70 provides that if a person alleges that their right

to a clean and healthy environment recognized and protected under article 42, is being
or is likely to be, denied, violated, infringed or threa tened, the person may apply to a
court for redress.

The Constitution of Kenya stipulates for sustainable and sound management of the
environment in relation to development projects. Article 69, the project proponent is
mandated to cooperate with State organs and other persons to protect and conserve the
environment. In line with the constitution of Kenya, 2010 through public consultations, the
project has proposed mitigation measures to minimise negative impacts and ensure sustainable
developments. The Ministry of Agriculture, Livestock and Fisheries, Sdaeartment of
Agriculture through Kenya Climate Smart Agriculture Projeshould therefore ensure that the
ESMP is followed during all the phases of the project.

4,22 Kenya Vision 2030

The Kenya Vision 2030 provides the national development blueprint for the pe riod 2008
to 2030 emanating from the Economic Recovery Strategy for Wealth and Employment
Creation. The Visions objective is to transform the Country into a middle -income
economy with a consistent annual growth of 10% through a short term of five -year
strategic plan by year 2030. The Vision under the social pillar envisages a just and
cohesive society enjoying equitable social development in a clean and secure
environment.

The proposed project is in line with the vision 2030 as it intends to improveppb i water of
irrigation and livestock use in Makaveti villag€yanzasu Sukocationd through the design
and construction of the concrete dam. This initiative is part of the process in achieving
the goals of Vision 2030 for residents within these locations. The proponent should also
endeavour to protect the environment in supporting the economic pillar of the vision.
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4.2.3 National Environment Policy, 2013

This Policy sets out important provisions relating to the management of ecosystems and
the sustainable use of natural resources. The policy further acknowledges that natural
resources are under immense pressure from human activities particularly for critical
ecosystems including forest, grasslands and arid and semtarid lands.

The policy seeks to develop an integrated approach to environmental management,
strengthening the legal and institutional framework for effective coordination, promoting
environmental management tools. Under the National Environment Policy, the
government will;

1 Ensure Strategic Environment Assessment (SEA), Environmental Impact
Assessment, Social Impact Assessment and Public participation in the planning
and approval of infrastructural projects.

1 Develop and implement environmentally -friendly national infrastructural
development strategy and action plan.

1 Ensure that periodic Environmental Audits are carried out for all infrastructural
projects

The project has complied to the National Environment Policy by preparation of this ESIA
document.

This ESIA study will develop an environmental and social management and monitoring
plan to mitigate the impacts that may result during the construction and operation phases
of the project. This tool is aimed at promoting coordination of environmental
management of the project such that sensitive ecosystems are not destabilized by the
subsequent project activities.

4.2.4 National Policy on Water Resources Management and Development
(1999)

The Sessional paper No. 1 of 1999 was established with the objective of preserving,
conserving and protecting available water resources and to ensure that water is allocated
in a sustainable, rational and economic way. The policy further desires to provide water
of good quality and in sufficient quantities that meets the various water need s while
ensuring safe disposal of waste water and environmental protection. To achieve these
goals, water provision through increased household connections and developing other
resources and improved sanitation is required.

While the National Policy on Wat er Resources Management and Development (1999)
enhances a systematic development of water facilities in all sectors of socieeconomic

40| Page



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

progress, it recognizes the byproducts of this process as waste water. The proposed
project is towards providing sufficie nt water for livestock and irrigation during the
drought to the residents of Makaveti village, Kyanzasu Sub -Location, Kimutwa Location,
Kalama Ward, Machakos central Sub-County, Machakos County. The proposed project
will benefit a total of 800 beneficiaries (250 male 550 femal¢ with 500cattle, 1,500shoats
(goats/ship), 2,500chicken with a total of 25acresput under irrigation . As an ongoing
process, it is important for the proponent to put in place strategies and plans for waste
water management having in mind that the project area lacks a waste disposal site
especially during construction and operation.

4.2.5 National Environment Action Plan (NEAP) 1994 (revised 2007)

This plan indicates that the Government recognized the negative impacts on ecosystems
that come about as a result of economic and social development programmes that
disregard environmental sustainability. In addressing this, establishment of appropriate
policies and legal guidelines as well as harmonization of the existing ones have been
accomplished or are in the process of development.

The ESIA process came about as part of the NEAP process and among the important
participants identified were the then District Development Committees. This implies that

a multi -sectoral approach is desired in identifying and solving environmental problems.
The proponent should therefore strive to engage partners and stakeholders in identifying
and solving environmental issues.

4.2.6 The National Land Policy, 2009

In chapter 4 of the land policy under Environmental Manage ment Principles, the policy
provides actions for addressing the environmental problems such as the degradation of
natural resources, soil erosion, and pollution. The policy also recommends for
appropriate waste management systems and procedures, including waste and waste
water treatment, reuse and recycling.

The policy goes further to advocate for environmental assessment and audit as 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

actions to correct the situation. Public participation has been indicated as key in the

monitoring and protection of the environment.

Chapter 4 further advocates for the implementation of the polluter pays pr inciple which
ensures that polluters meet the cost of cleaning up the pollution they cause, and
encourage industries to use cleaner production technologies.
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During the project implementation, project is on land, the proponent is required to ensure
environm ental protection of the subject land. Moreover, this study is what is advocated
for in the policy on top of the public consultations conducted.

4,27 Gender Policy, 2011

This Policy Framework aims at mainstreaming gender concerns in the national
development pro cess in order to improve the social, legal/civic, economic and cultural
conditions of women, men, girls and boys in Kenya. The policy provides direction for
setting priorities to ensure that all ministerial strategies and their performance
frameworks integ rate gender equality objectives and indicators and identify actions for
tackling inequality. In addition, each program will develop integrated gender equality
strategies at the initiative level in priority areas. Within selected interventions, the policy
will also scale-up specific initiatives to advance gender equality.

This policy will be referred to during project implementation especially during hiring of
staff to be involved in the implementation of the project. Moreover, the project will be of
benefit to women and girls by providing opportunities to reduce poverty and food
insecurity among the rural poor households by improving the performance of irrigation
and marketing infrastructure, as well as enhanced methods of post-harvest management
of the produce.

4.3 National Legal Framework

Applications of national statutes and regulations on environmental conservation suggest

that the proposed project management institutions will have a legal duty and social

responsibilities to ensure the proposed development is carried out without
compromising the status of the natural resources in the area, public health and safety.
The key national laws that have a direct relevance to the proposed project are briefly
discussed below.

4.3.1 Environmental Management and Coordination  Act, 1999 (Amended
2015)

The Environmental Management and Coordination Act, 1999 coupled with the
Environmental Management and Coordination (Amendment) Act, 2015 provide legal
and institutional framework for environment management in Kenya. EMCA as such
supersedes all emvironmental regulations that mi ght be contrary to the provisions therein
owing to its comprehensive coverage of environment management and judicial
enforcement Part Il of the Act confers to every person the right to clean and healthy
environment and to its judicial enforcement. Every citiz en is also charged with the duty
to safeguard and enhance the environment. In achieving this provision, part VI of the Act
directs that any new programme, activity or operation should undergo environmental
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impact assessment and a report prepared for submission to the National Environment
Management Authority (NEMA), who in turn may issue a license as appropriate. As per
Environmental Management and Coordination Act, 1999, Legal Notice 150 (2016) -
Replacement of the Second Schedule Water resources infrastructure is listed as one of
the activities that must undergo environmental impact assessment Section 42 of the Act
deals specifically with the protection of rivers, lakes and wetlands. The Act forbids
interference with water bodies without the express perm ission from the Director General
of NEMA. The permission can be granted subject to the findings of an Environmental
Impact Assessment. The Act also empowers the Minister of Environment to declare a
lakeshore, wetland, coastal zone or riverbank as protected area and impose such
restrictions, as he considers necessary to protect the lakeshore, wetland, coastal zone and
riverbank from environmental degradation. The Environmental (Impact Assessment and
Audit) regulations, 2003, provide the basis and procedure of carrying out ESIAs and EAs.

The Second Schedule to the Act specifies the projects for which arESIA or environmental
audit must be carried out. According to the Act, Section 58, all projects listed in the Second
Schedule of the Act must submit a study report to NEMA. The proposed Irrigation Project
is classified under Item 8 (e) Irrigation, in the Second Schedule of EMCA 1999.

EMCA and the other national laws that govern environmental, health and safety issues,
in relation to agricultural (livestock) and irrigation activities, are briefly discussed in the
following sections. Wherever any of these laws contradict each other, the Act should
prevail.

4.3.2 Agriculture, Fisheries and Food Authority Act, 2013

Agriculture, Fisheries and Food Authority Act (No.13, 20 13) is an Act of Parliament to
provide for the consolidation of the laws on the regulation and promotion of agriculture
generally, to provide for the establishment of Agriculture, Fisheries and Food Authority.
The Act tend to protect Agriculture and fisher ies excluding livestock for the purpose of
food security in the country.

The Act addresses the following activities:

1 Administer the crops Act and the fisheries Act in accordance with provision of
these Act.

1 Promote best practices and regulate, the production, processing and marketing of
agricultural and aquatic products.

1 Collect, collate data and maintain a database on agricultural and aquatic products.

1 Determines the research priorities in agriculture and aq uaculture.
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433 Water Act, 2016

The Water Act of 2016 was assented to on 20th September 2016 and repealed the water
Act 2002. The enactment of this law aimed at aligning national water management and
water services provision with the requirements of the Consti tution of Kenya 2010
particularly on the clauses devolving water and sanitation services to the county
governments.

The Act provides for national monitoring and information systems on water resources.
The Act regulates abstraction and storage of water from water courses depressions or
channels. 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 components.

Part IX section 105 of the Act states that no person/institution shall cause nuisance or
condition liable to be injurious or dangerous to human health. Section 106 requires Local
Authorities to take all lawful, necessary and reasonably practicable measuresto maintain
their jurisdiction clean and sanitary to prevent occurrence of nuisance or condition liable
for injurious or dangerous to human health. The key areas of the Act related to irrigation
activities include:

1 Obtaining water permits for irrigation ( application and issuance procedures and
attached conditions);

1 Provision of sufficient drainage works for delivery of used or unused water to a
water course or body from irrigated lands;

1 Reuvision or variation and cancellation of water permits;

Penalty for w aste;

1 Penalty for polluting water used for human consumption.

=

4.3.4 Public Health Act, 1986 (Revised 2012)

The Public Health Act (Cap. 242), 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 wastewater flowing or discharged into a watercourse is deemed
as a nuisance. Part Xl Section 136 states that all collections of water, sewage, rubbish,
refuse and other fluids which permits or facilitates the breeding or multiplication of pests
shall be deemed nuisances The Act addresses matters of sanitation, hygiene and general
environmental health and safety. Whereas the contractor must comply with the Act
during construction, the proposed project will be r equired to comply with the provisions

of this Act during the operation phase.
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43,5 Pest Control Products Act, 2012

This Act (Cap. 346, 2012) requires all chemicals used in any agricultural undertaking to

be registered by the Pest Control Products Board (PCPB)AIl pest control products sold

in Kenya must bear a label showing a PCPB registration number. Under this Act, there

are a number of pesticides whose use is banned in Kenya while training in the use of
pesticides must be carried out by PCPB accredited insttutions and persons. All pesticide
storage and handling arrangements must be inspected and licensed under this Act. The
proposed project aims at providing water for domestic use and irrigate about 15 acres of
land. In the operational phase there is likely hood that there would be some increase in

the use of pesticides depending on the type of crops the farmers will adopt. In the event

the requirement increases the project will need to prepare a stand-alone pest management
plan. Therefore,tiwill be prudent for the management to familiarize themselves with provisions
of this Act at the same time this wittigger the pest Managemen{4.090.P ), projectstafft

will need to follonESMF which includes an Integrated Pest Managem®itdn (IPMP) to guide

in (training and capacitybuilding activities for farmers) their safe handling, storage, and disposal

4.3.6 Occupational Safety and Health Act, 2009

This is an Act of Parliament to provide for the safety, health and welfare of all workers

and all persons lawfully present at workplaces, to provide for the establishment of the
Directorate of Occupational Safety and Health Services and its purposes.It applies to all
workplaces where any person is at work, whether temporarily or permanently. During

the construction phase of the dam, the works contractor must adhere to the requirements

of this Act. The propnentwill appoint an approvedeputable contractor who will be responsible
in enforcing the requirements during constructiamith supervision from the project.

4.3.7 The Forest Act 2005

This Act provides for the establishment, development and sustainable management,
including conservation and rational utilization of forest resources for the socio -economic
development of the country. The project will ensure that trees will not be cut unless
necessary, at the same time the beneficiaries will be trained on estabbhment of tree
nurseries and sensitised on tree planting.

4.3.8 The Employment Act, 2007

An Act of Parliament to repeal the Employment Act, declare and define the fundamental
rights of employees, to provide basic conditions of employment of employees, to regula te
employment of children, and to provide for matters connected with the foregoing.

45| Page



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

439 The Land Planning Act (Cap 303)

Section 9 of the subsidiary legislation (The development and use of land regulations 1961)
requires that before the local authorities submit any plans to the Minister for approval,
steps should be taken as may be necessary to acquaint the owners of any land affected by
such plans. Particulars of comments and objections made by the landowners should also
be submitted. This is intended to reduce conflict with other interests such as settlement
and other social and economic activities

43,10 Building Code By -Laws

The Byl aws of Building code 3 (1) states OA per
land or changes the use of a building or land, or who owes or occupies a building or land

shall comply with requirements of these by -l a ws élaw 5 Btgtes that a personwho

intends to erect a building or materially change the use of a building or part of a building

shall furnish the council in the manner provided in Part A of the First Schedule to these

By-laws. Section 194 requires that where a sewer exists, the occuparst of the nearby

premises shall apply to the local authority for a permit to connect to the sewer line and

that all wastewater must be discharged into the sewers.

4.3.11 Waste Management Regulations (2006)

The Waste Management Regulations (2006) are contained n the Kenya Gazette
Supplement No 69, Legal Notice No 121. Of immediate relevance to proposed
development for the purposes of this project report is Part I, Sections 4(1-2), 5 and 6.

Section 4 (1) states that ©6No pchighway stsebtal | di s
road, recreational area or in any publThe pl ac:
proponent shall adhere to the regulations and proposes to contract a NEMA registered waste
transporter.

4.3.12 Land Acquisition Act (Cap. 295)

This Act provides for the compulsory or otherwise acquisition of land from private
ownership for the benefit of the general public. Section 3 states that when the Minister is
satisfied on the need for acquisition, notice will be issued through the Kenya Gazette and
copies delivered to all the persons affected. Full compensation for any Damage resulting
from the entry onto land to things such as survey upon necessary authorization will be
undertaken in accordance with section 5 of the Act. Likewise, where land i s acquired
compulsorily, full compensation shall be paid promptly to all persons affected in
accordance to sections 8 and 10 along the following parameters:

i.  Area of land acquired,
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ii.  The value of the property in the opinion of the Commissioner of land (afte r
valuation),

iii.  Amount of the compensation payable,

iv.  Market value of the property,

v. Damages sustained from the severance of the land parcel from the land,

vi. Damages to other property in the process of acquiring the said land parcel,
vii.  Consequences of changingresidence or place of business by the land owners,
viii. ~ Damages from diminution of profits of the land acquired.

44 Worl d Bankds Safeguard Policies

This ESIA report is in addition, based on internationally respected procedures
recommended by the World Bank and IFC, covering various environmental guidelines.

The World Bank has well set safeguard polici

funded projects adhere to environmental and social protection. These safeguards include;

44.1 World Bank Safeguard Policy 4.01 6 Environmental Assessment

This policy is applied to borrowing countri

to ensure that development projects are sustainable and environmentally sound.
Although its operational policies and requirements vary in certain respects, the World
Bank follows a relatively standard procedure for the preparation and approval of an
environmental assessment study.

The World Bank considers environmental impact assessment ESIA) as one among a
range of instruments for environ mental assessment. Other instruments used by the
World Bank include regional or sectoral environmental assessment, strategic
environmental and social assessment (SESA), environmental audit, hazard or risk
assessment, environmental management plan (EMP) and environmental and social
management framework (ESMF). The Bank undertakes environmental screening of each
proposed project to determine the appropriate extent and type of environmental
assessment. Proposed projects are classified into one of three catega@s; A, B and C,
depending on the type, location, sensitivity, and scale of the project and the nature and
magnitude of its potential environmental impacts: The proposed project falls under:

i.  Category B: the proposed project has potential adverse environmental impacts on
human populations or environmentally important areas such as wetlands, forests,
grasslands, and other natural habitats - but these areless adverse thanthose of
Category A projects. The impacts are sitespecific; few if any of them are
irreversible; and in this case, mitigation measures can be designed more readily
than for Category A projects. Like Category A the environmental assessment
examines the project's ptential negative and positive environmental impacts and

47| Page

es



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

recommends any measures needed to prevent, minimize, mitigate, or compensate
for adverse impacts and improve environmental performance.

Screening was done for the proposed project and fell under category B and this triggered
the ESIA processand this conforms with the requirement of OP. 401 for world bank
operational guidelines.

4.4.2 Bank Safeguard Policy 4.04 o Natural Habitats

The natural habitats policy is meant to enhance environmentally sustainable
development through protection, conservation, maintenance and rehabilitation of

natural habitat and their functions. World Bank supported d evelopments are required to
consider and ensures conservation of biodiversity as well as the diverse environmental
services and products that the natural habitats present to the communities

The policy strictly limits the circumstances under which any Bank -supported project can
damage natural habitats (land and water area where most of the native plant and animal
speciesare still present). This project has no notable interaction with notable natural
habitats apart from limited localized riverine aquatic systems.

The project is not located in a natural sensitive habitat. Further, it will attempt to limit
impacts on trees and ecosystems of conservation value. To ensure conservation and
project sustainability, the policy requires that:

i.  Project alternative be sought when working in fragile environment areas;
i. Key stakeholders are engaged in project design, implementation, monitoring and
evaluation including mitigation planning.

4.4.3 Bank Safeguard Policy 4.11 0 Physical Cultural Resources

This policy assists in preserving physical cultural resources and helps reduce chances of
their destruction. The policy considers Physical Cultural Resources (PCR) to be resources
of archaeological, paleontological, historical, architectural, and religious (including
graveyards and burial sites), aesthetic or other cultural significance. However, there were
no recorded physical cultural resou rces within the project location but in case during
excavations they get into contact with such scenarios, the project should be stopped
temporarily and the National Museums of Kenya be consulted before further
developments.

4.4.4 Bank Safeguard Policy 4.12 0 Involuntary Resettlement

The objective of this policy to avoid where feasible, or minimize, exploring all viable
alternative Project designs, to avoid resettlement. This policy is triggered in situations
involving involuntary taking of land and involuntary  restrictions of access to legally
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designated parks and protected areas. The policy aims to avoid involuntary resettlement
to the extent feasible, or to minimize and mitigate its adverse social and economic
impacts.

The policy prescribes compensation and aher resettlement measures to achieve its
objectives and requires that borrowers prepare adequate resettlement planning
instruments prior to Project appraisal of proposed projects. The objective of this policy to
avoid where feasible, or minimize, explorin g all viable alternative Project designs, to
avoid resettlement. This policy is triggered when a Project activity causes the involuntary
taking of land and other assets resulting in: Relocation or loss of shelter, loss of assets or
access to assets, lossfincome sources or means of livelihood, whether or not the affected
persons must move to another location, and loss of land

This safeguard is triggered by the project as the proposed project site has been used for
grazing and provision of medicinal plant s hence likely to affect the grazing pattern and
availability of medicinal plants. Section 8 of this report provides the necessary mitigation
measures.

44,5 World Bank Safeguard Policy BP 17.50 & Public Disclosure

This Policy details the Banks requirements for making operational information available
to the public. The Bank reaffirms its recognition and endorsement of the fundamental
importance of transparency and accountability to the development process. In addition,
timely dissemination of information to loc al groups affected by the projects and programs
supported by the Bank, including nongovernmental organizations, is essential for the
effective implementation and sustainability of projects.

4.5 International Laws and Guidelines/ Multilateral Environmental Agre ements

In addition, the following guidelines/international laws/multilateral environmental
agreements were also reviewed:

45.1 Ramsar convention on wetlands

This is an inter-governmental treaty that provides the framework for national action and
international cooperation for the conservation and wise use of wetlands and their
resources. The Ramsar Convention is the only global environmental treaty that deals with
a particular ecosystem. The treaty was adopted in the Iranian city of Ramsar in 1971 and
the Convention's member countries cover all geographic regions of the planet.

Unlike the other global environmental conventions, Ramsar is not affiliated with the
United Nations system of Multilateral Environmental Agreements (MEA), but it works
very closely with the other MEAs and is a full partner among the "biodiversity -related
cluster” of treaties and agreements.
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45.2 Paris Agreement on Climate Change

The Paris Agreement deals with greenhouse-gas-emissions mitigation, adaptation, and
finance, signed in 2016.The ParisAgreement's long-term temperature goal is to keep the
increase in global average temperature to well below 2 °C above pre-industrial levels;
and to pursue efforts to limit the increase to 1.5°C, recognizing that this would
substantially reduce the risks and impacts of climate change. This should be done by
reducing emissions as soon as possible, in order to "achieve a balance between
anthropogenic emissions by sources and removals by sinks of greenhouse gases" in the
second half of the 21st century. It al aims to increase the ability of parties to adapt to
the adverse impacts of climate change, and make "finance flows consistent with a
pathway towards low greenhouse gas emissions and climate-resilient development.”

Under the Paris Agreement, each country must determine, plan, and regularly report on
the contribution that it undertakes to mitigate global warming . The contractor will be
required to use efficient machineries at the same time solar water pumping system will
be used to avoid carbon-based fuels.Tree planting will also be encouraged in the project
area for uptake of carbon.

4.5.3 Convention on biological diversity

In response to the growing threat posed by human activity to biodiversity and inspired
by the world community's growing commitment to sustai nable development, during the
1992 Earth Summit in Rio de Janeiro world leaders adopted the Convention on Biological
Diversity (CBD). It is the most important Convention dealing with biodiversity
conservation.

The Convention has three main objectives:

1 To conserve biological diversity
1 To use biological diversity in a sustainable way
1 To share the benefits of biological diversity fairly and equitably.

IUCN has been involved in the CBD since its drafting and through its further
development. Its policy work has helped to ensure that decisions taken by the Parties to
the Convention are as effective as possible to achieve the CBD objectives.

4.6 Other Relevant Sectorial legislation

Whereas EMCA supersedes all other environmental legislation, numerous other laws
and regulations will influence act ivities of the proposed Project once construction is
complete. These include the following legal statutes, of which the management of the
proposed Project will need to familiarize with:
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Agriculture fisheries and food Authorit y Act - Act No. 37 of 2013,
Crops Act - Act No. 16 of 2013

Seeds and Plant Varieties Act (CAP. 326);

Fertilizers and Animal Foodstuffs Act (CAP. 345);

Forestry Act 2014,

Use of Poisonous Substances Act (CAP. 247);

Malaria Prevention Act (CAP 246);

Food, Drugs and Chemical Substances Act (CAP. 254);

Plant Protection Act revised 2012

Fisheries Act revised 2016;
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4.7 National Regulatory/Institutional Framework
4.7.1 National Regulatory Framework
1. EIA and Audit Regulations 2003

The Environmental (Impact Assessment and Audit) Regulations, 2003, provide the basis
for procedures for carrying out Environmental Impact Assessments (ElAs) and
Environmental Audits (EAS).

The Environmental Impact Assessment and Audit Regulations state in Regulation 3 that
o0t he Regul ldapplptoal poticies plans, programmes, projects and activities
specified in Part 1V, Part V and the Second S

Regulation 4(1) further states that:

A

@)

6éno proponent should i mplement a project

a) Likely to have a negative environmentapact; or

b) For which an environmental impact assessment is required under the Act or
these Regulations; unless an environmental impact assessment has been
concluded and approved in accordance W

2. Waste Management Regulations, 2006

These are described in Legal Notice No. 121 of the Kenya Gazette Supplement No. 69 of
September 2006. These Regulations apply to all categories of waste as provided in the
Regulations. These include:

Y Industrial wastes;
Y Hazardous and toxic wastes;

Y Pesticides and toxic substances;
Y Biomedical wastes;

Y Radioactive substances.
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These Regulations outline requirements for handling, storing, transporting, and
treatment / disposal of all waste categories as provided therein.

3. Water Quality Regulations 2006

These aredescribed in Legal Notice No. 120 of the Kenya Gazette Supplement No. 68 of
September 2006. These Regulations apply to drinking water, water used for agricultural
purposes, water used for recreational purposes, water used for fisheries and wildlife and
water used for any other purposes. This includes the following:

Y Protection of sources of water for domestic use;
Y Water for industrial use and effluent discharge;
Y Water for agricultural use.

These Regulations outline:

Y Quality standards for sources of domestic water;

Quiality monitoring for sources of domestic water;

Standards for effluent discharge into the environment;

Monitoring guide for discharge into the environment;

Standards for effluent discharge into public sewers; and
Monitoring for discharge of treat ed effluent into the environment.

< K K =<

4. Conservation of Biological Diversity (CBD) Regulations 2006

These regulations are described in Legal Notice No. 160 of the Kenya Gazette Supplement
No. 84 of December 2006. These Regulations apply to conservation of biodiversity which
includes Conservation of threatened species, Inventory and monitoring of BD and
protection of environmentally significant areas, access to genetic resources, benefit
sharing and offences and penalties.

4.7.2 National Institutional Framework
1. Institutions under EMCA, 1999

The Government established the following institutions to implement the EMCA 1999.

a) National Environmental Management Authority (NEMA)

The responsibility of the National Environmental Management Authority (NEMA) is to
exercise general supervision and ccordination over all matters relating to the
environment and to be the principal instrument of government in the implementation of
all policies relating to the environment.
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In addition to NEMA, the Act provides for the establishment and enforcement of
environmental quality standards to be set by a technical committee of NEMA known as
the Standards and Enforcement Review Committee.

b) County Environmental Committees)

The county Environmental Committees also contribute to decentralised environmental
management and enable the participation of local communities. These environmental
committees consist of the following:

Y Representatives from all the ministries;

Y Representatives from local authorities within the province/district;

Y Two farmers / pastoral representatives;

Y Two representatives from NGOs involved in environmental management
in the province/district;

Y A representative of each regional development authority in the
province/district.

C) National Environment Complaints Committee (NECC)

The Act also established a Public Complaints Committee, which provides the
administrative mechanism f or addressing environmental harm. The committee has the
mandate to investigate complaints relating to environmental damage and degradation.

Its members include representatives from the Law Society of Kenya, NGOs and the
business community.

2. Institutions under Water Sector Reforms

The key institutions provided for in the water sector reforms are: The Water Resources
Management Authority (WRMA); Seven Water Services Boards (WSBs); The Water
Services Trust Fund (WSTF); The Water Services Regulatory Board (MVASREB); and The
Water Appeals Board WAB).

The Act gave the Ministry of Water and Irrigation the responsibility to set up and oversee
various autonomous institutions that provide a harmonized and streamlined
management of water resources, supply sewerage sevices and integrated water
resources management. These duties were previously undertaken by line departments in
the Ministry, and one of the institutions established is the Water Resources (WRA).

The MoWI operates mostly through the Water Act 2002 to operationalize water resources
management through two departments dWater and Irrigation. The Department of Water
is responsible for the provision of water resources and water services strategies through
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various institutions provided for under the Act. The Dep artment of Irrigation was moved
from MoA to MoWI and the governing Act is the Irrigation Act (Cap 347).

The MoWI has also created institutions for water resources management and the
provision of water services that would resolve water conflicts and challen ges due to
growing population, catchment degradation, invasive weeds, groundwater depletion,
water pollution and resource use conflicts. The organizations under this structure include
Water Resources Authority (WRA) and associated Catchment Area Advisory
Committees (CAACs) and Water Resource User Associations (WRUAS); Water Services
Regulatory Board and associated Water Services Boards (WSBs) and Water Service
Providers (WSPs); Water Services Trust Fund (WSTF); and Water Appeal Board.

Water Resources Authority (WRA)

The Water Resources Authority (WRA) is of particular relevance to the project. Its
mandate covers some sectoral issues which are applicable to environmental
management, such as use of water resources, human settlement and administration of
activities in the scheme.

Part Il of the Water Act 2016 defines the powers and functions of WRA which include:

Y Developing principles, guidelines and procedures for the allocation of water
resources;

Monitoring the national water resources management strategy;

Receiving and determining applications for permits for water use;

Monitoring and enforcing conditions attached to permits for water use;
Regulating and protecting water resources quality from adverse impacts;

Y Managing and protecting water catchments.

<
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WRA may prosecute any offences arising under the Water Act and also provides the basis
for the following:

Y Formulation of a National Water Resources Management Strategy;
Classification of water resources and resource quality objectives;

Determination of water re serves;

Designation of catchment areas;

Formulation of a catchment management strategy;

Declaration of protected catchment areas national monitoring of and information
on water resource management;

Y Definition of state schemes and community projects

< K K K =<

Y 3. Key Institutional Organs
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In summary, the key institutional organs of relevance to the proposed Kithaayoni
concrete dam Project are presented in Table 4.1.

Table4-1: Institutional Organs of relevance to tipeoposed irrigation project

Institution

Parent Ministry

Responsibility

Crop Production

and fisheries

NEMA Ministry of Environment and | Approval of EIA Project Report
natural Resources

Water Catchment | Ministry of Water and Irrigation Catchment  conservation and

Boards issuance of water permits

Public Health | Ministry of health Inspection of the project

Department

Department of | Ministry of Agriculture, livestock | Implementation of Crops and

AFFA acts Act

WRA Ministry of Water and Irrigation Approval of water abstraction

Directorate of | Ministry of Labour, social | Approval of construction plans and

Occupational security and services activities

Health

NCA Ministry of transport and | Construction project registration
infrastructure

Physical planning Ministry of transport and | County development plans
infrastructure approval

Pest Control | Ministry of Agriculture livestock | Approval of any pest control

Products Board and fisheries products to be used.

Department of | Ministry of agriculture Registering  farmers as a

cooperatives cooperative
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5.0ANALYSIS OF PROJECT ALTERNATIVES

5.1 Introduction

The consideration of alternatives is of prime importance in environmental assessment.
The project alternative is arrived at after an in-depth examination of the project in terms
of the adverse impacts, the project cost and its sustainability to the social and
environmental capacity and acceptability by neighbouring land users. Alternatives
identified should be (one with the least adverse impacts) selected based on less negative
impacts and costbenefit analysis. This is a very important analysis because itwill help
the proponents measure the impacts from the project against those, which will have taken
place without the project.

5.2 Alternatives Including the Proposed Action
The options for alternatives are described below.
521 The O6No Actiondé/ O6ZEROOG Alternative

The 6No Actiond alternative, the Proponent
works; therefore, the anticipated impacts resulting from commissioning, operation and
decommissioning of the development as proposed, would therefore not occur.
Furthermore, any resultant socio-cultural/economic benefits that would be created by

the proposed development would not be achieved.

The No-Projectoption will also lead to negative and long -term impacts to Kithaayoni
community including:

1 Lack of water for dom estic use;

1 Lack of water for livestock leading to low productivity, low income and increased
levels of poverty;

Conflict due to limited water resources;

Lack of water for crop irrigation;

No employment and business opportunities will be created and,;

Development of infrastructural facilities (roads and associated infrastructure) will
not be undertaken.

= =2 4 A

The No Projectalternative is therefore not a viable alternative as the proposed Kithaayoni
concrete dam will provide water for domestic use, livestock watering and used for
irrigation purposes. These will improve the livelihoods of the community and reduce
poverty at t he same time.
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5.2.2 Project Alternatives
i.  Dam Alternatives

There are various dam alternatives considered in the selection of the project option and
they are the composite dam, with rock fill on the banks and reinforced cement concrete
(RCC) in the valley. The following criteria was used to arrive at the alternatives, they

include the availability of local materials such as rocks and sand, cost estimate,
safety/geological hazards, safety/flood hazards and design experience.

The selection criteria for the various options is as shown in Table 5.1.

Table 5-1: Dam Selection Criteria

+ (lot of + (lot of ++ (cement) ++ + Asphalt
cement) cement) (cement) imported
+ (Deep ++ (cost of | ++ (Cost | ++ (deep +++ ++ (cost of
excavation) RCC) of Lateral | excavation at Asphalt)
Spillway) up-stream
plant)
+ (May require | +++ ++ + (May require | ++ ++
very deep very deep
excavations) excavations)
++ +++ + + ++ ++

Spillway (Spillway
sensitive sensitive to
to flood | flood

damages) | damages)

+++ + (Very | +++ ++ (No past +++ + (Very
few past experience few past
experience of in Kenya) experience
of this of this
size) size)
8+ 10+ 10+ 8+ 12+ S+

Key; + is a comparative score where; each + is a pasitiee

From the selection criteria in Table 5.1, the best alternative appeared to be the RCCLElay
core dam with the second-best solutions both Hardfill and Clay Core with lateral
spillway.

Thus, considering the alternatives the best option selected for this project is the reinforced
compacted concrete (RCC) dam for construction in the valley with rock filled clay core
dams out from both banks. The following are the design features of the proposed option:

57| Page



Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

5.2.3 Mitigation for the Proposed Action

The proposed mitigation measures and including best environmental management
practices, have been recommended in this ESIA report within the ESMP topic, and when
diligently implemented will help to protect the physical, ecological and socio -economic
environment of the affected project area.

Upon issuance of the licence according to the EMCA Act of 1999, revised 2015, then the
proposed mitigation measures should be followed to the latter. The contractor should
further issue a quarterly environmental management plan prog ress report. This report
shows how the extent of impact how it is mitigated as described in the ESMP.

The proponent therefore, follows up on the contractor with the help of the progress
report.

5.2.4 Project site
The project is more dictated by the government policy on rain water harvesting. During
the inception period a sensitization session was held to inform the members about the
proposed project and its objectives. The community in consultation the design engineer

sited the water pan.

The site was selected based on:

It has large catchment area
Community land availability

It has natural depression very suitable for water pan construction

= = =2 =4

The area has soils with suitable properties for water retention and embankment
construction

=

It is in the path of drainage channel

1 The community is already being used for water harvesting activities.

5.2.5 Bore hole drilling

The community has the option of driling a borehole, the community feels that
maintenance costs of boreholes in terms of energy are very high and the quality and
quantity is not guaranteed .
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6.0 STAKEHOLDER ENGAGEMENT DURING PREPARATION OF THE ESIA

6.1 Overview

Public consultation is not only one of the most effective means of encouraging and
obtaining community input and feedback, it also serves to inform the community
members and key stakeholders on the proposed projects.Two meetings (Baraza} were
held around proposed project area and its environs to discuss the proposed project (see
appendices 3 for consultation minutes). Key stakeholders were also consulted. The aim
of the consultation was to ensure that the views of stakeholders and the interests of the
communities were identified and taken into account at the earliest during the ESIA study.

Local communities were mobilised with the help of the National, County and local
administration. The Barazagrought together representatives from the larger community
including women, youth and persons with disabilities (see appendices 3 and 4 for
minutes and list of stakeholders consulted respectively)

This chapter summarizes the feedback on the consultations undertaken with other
governmental and non-governmental organizations including the  Ministry of
Agriculture, Livestock & Fisheries (MOALF), National Environment Managem ent
Authority (NEMA) , Water Resources Authority (WRA) and the local Administration.

6.2 Objectives of Public Consultation

The objective of the public consultation was to ensure that stakeholder and community
interests were identified during the ESIA study and that stakeholder and community
views were taken into account.

The key objectives of such consultations were to.

1 Inform the community members and key stakeholders on the proposed project
activities.

T Receive community and key stakehol ders?o
about the proposed project.

1 Solicit their views and inputs on the possible adverse environmental and social
impacts, and possible mitigation measures. Additionally, it also aims to identify
community concerns and provide a forum to discuss and address these.
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6.3 Common Issues from Public Participation
6.3.1 Knowledge of the Proposed Kithaayoni Concrete Dam

From focus group discussions (FGD) and public consultations, it was observed that
majority of the community members consulted were aware of the proposed Kithaayoni
Dam Project and a Community Group to oversee the dam project had already been put
in place.

6.3.2 Acceptance of the Project and Anticipated Benefits

During public consultation forums, all the residents were in agreement that they were
really eager for the proposed dam project and had been really waiting for such an
opportunity to boost water supply in the are a. Most residents believed the project would
directly impact positively on their lives thought water availability. They pointed out that
the availability of water would assure other economic activities like fishing which had
previously failed during the stimulus project

The community expressed their anticipated impacts related to the proposed project.
Some of the positive impacts that the community expect include the following:

1 Creation of Employment Opportunities:  The communities living along the
proposed project site were optimistic that the project will bring about short term
and long-term employment opportunities to the local communities during its
implementation. They said that the contractor should consider emp loying the local
communities during project implementation in activities like site clearance,
excavation, driving and security services.

1 Improved Water Availability: = The dam would ensure both domestic and
irrigation water are available to the residents of Kimutwa and the surrounding
locality.

1 Improved Road Infrastructure: Due to the bad state of rural roads in the areas
along the proposed well sites the local community members anticipate that the
implementation of the project will result to improvement of r oads in the project
area, since the contractors would also need the road frequently to access the sites.

1 Increased Economic Activity in both the Project Areas and at the National Level:
During project implementation (civil works and construction activitie s), the
workers will demand goods and services that will be supplied by locals. The
communities therefore believe that will provide business opportunities to locals.

1 Corporate Social Responsibility (CSR) Benefits: The locals expectthe proponent
to extend its social responsibility initiatives for the communities in the project area.
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Communities mentioned that they might benefit from provision of a cattle dip and
toilet facilities and improved roads .

Benefits of Engagement by Both Genders: The proponent encourages
involvement of both women and men in realisation of the proposed project. Local
employment opportunities that will be available during the construction phase
would provide both direct and indirect income for both women through small
scale business ativities

Enhancement of the Socio-cultural and Local Leadership Structures: It was
suggested that the proponent should empower and utilise the local leaders,
extensively consult with them in every undertaking. This will act both ways in
ensuring the project runs smoothly and at the same the proponent would be
reinforcing the authority of the chiefs as the community observes how they have
been involved.

6.3.3 Envisaged Project Negative Impacts and Proposed Mitigation Measures

The consultant and the community also discussed possible negative impacts from the
project. The following were the negative impacts anticipated based on the discussions
that were held with the local communities:

= =2 =42 A4 A4 A -5 -2

Loss of vegetation and animal folder

Reduction of grazing land

Livestock accidents

Dust emission during construction

Health problems as result of dust and emissions
Soil erosion.

HIV/AIDS as a result of population influx

Noise pollution during construction

During the public meetings, the community members proposed the followi ng mitigation
measures to mitigate the above impacts.

T

The contractor should fence the area around the dam to prevent human and
animals from accidental drowning.

Construction of necessary structures to control soil erosion

Avoiding pollution of water resources during construction
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1 Sprinkling of water to combat dust emission

9 Provision of medical services to those who suffer from illnesses as a result of dust
and emissions from the construction machines.

T I'nstall sound proofi ngods tenareen df machires toi n g p
minimize noise pollution during construction

1 Community sensitization and provision of condoms to workers to prevent spread
of HIV/IAIDS

1 Compensation for trees that will be cut down

i. Anticipated challenges during project implementation

The members of public mentioned the following as being the challenges that the
proposed project may be faced with during implementation:

1 Poor road network
1 Issues of employement for the locals if not properly guided by a framework
1 Inadequate skilled manpow er
1 Insecurity (vandalism, breakages and theft of construction materials)
6.4 Key Issues from Key Stakeholder Consultation

Key informant interviews w ere conducted with various stakeholders/ informants. All
the key stakeholders consulted were optimistic that the proposed project would boost
water supply in the area and spur food production development in Machakos country.

a. Water Resources Authority (WRA)

The WRA officials was very informed of the proposed project and were looking forwards
to its implementation. Their key concerns were;

1 The proponent and contractor should ensure that the project goes in line with
WRA regulations.

1 The design of the project does not lead to any related problems and the contractor
should review the designs carefully before actualisation. Case examples were
pointed out on the Solai Dam that failed recently and the officers thought that this
could be mitigated d uring the design,
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This information came after an issuance that WRA had initiated a countrywide
assessment of all dams to ascertain their legal status, stability and safety. All dam
proprietors and especially those who own or operate class B and C damswere to know
that all permits irrespective of whether they have expired or not shall be reviewed afresh.
This process would help WRA to check on the compliance level on dam development.
Original designs and plans together with sites assessment reports and feasibility studies
of the dam prior to authorization and eventual construction.

Currently, WRA is in the final process of issuing license for development and water abstraction
for the proposed project

b. KCSAP d Machakos County

The main aim of the programme was to increaseagricultural productivity in the area. The
programme had done frequent and vigorous consultations and explained their

interventions on the six wards of Machakos. Through the programme, a participatory

community development process had been formed and proposals for the dam project
reached out. The proposed land would fall in a community land. Thus, the proposed

Kithaayoni Dam was as a result of key consultations and project appraisals from various
key stakeholders including the community.

c. Environment Office rs - National Environment Management Authority (NEMA)

The officers welcomed the project to the county. At the time of study, no significant
negative impact was envisaged from the project. The officers just emphasised on the issue
of public participation t o confirm liaison. They also emphasised and explained their
mandate stating an example from the Ekowe Treatment Plant in Machakos which was
stopped by the community. The other sited example that was stopped by the public was
the Lamu Coal Plant. It was therefore necessary to have the community part and parcel
of any ESIA Study project as their input and agreement was very paramount.

The consultant after engaging with various stakeholders ensured that all the stakeholders
including the public were properly i nformed on the project.

d. Ministry of Agriculture, Livestock & Fisheries

Due to the location of the proposed project site, there would be no significant loss of
livelihood or relocation of PAPs. However, there would be a significance loss in
vegetation cover and trees especially some few medicinal plants. The project benefits
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however greatly out weight the negatives and the proponent would mitigate the loss of

vegetation and trees through offering tree seedlings and sensitisation. It would also be
important to inspect and quarantine sick animals at water points that would be located
near the dam to prevent spread of diseases.

The general impact on agriculture would be an increase in food production with
improved water quantity / irrigation.

6.5 Summary of the public consultation concerns/ comments

The table a below representsa summary of the comments during pubic consultation The
comments from the stakeholders during public meetings on the proposed project are as
shown in, Table 5 below.

Table6-1;Summary of Stakehol dersdo Comment s

Comments Stakeholder |
Project Benefits

1 Creation of Employment Opportunities: The | Plenary comments
communities living along the proposed project site
were optimistic that the project will bring about short
term and long -term employment opportunities to the
local communities during its implementation. They
said that the contractor should consider employing
the local communities during project implementation
in activities like site clearance, excavation, driving
and security services.

1 Improved Water Availability: The dam would ensure
both domestic and irrigation water are available to the
residents of Kimutwa and the surrounding locality.

1 Improved Road Infrastructure: Due to the bad stateof
rural roads in the areas along the proposed well sites
the local community members anticipate that the
implementation of the project will result to
improvement of roads in the project area, since the
contractors would also need the road frequently to
access the sites.

1 Increased Economic Activity in both the Project Areas
and at the National Level: During project
implementation (civii works and construction
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activities), the workers will demand goods and
services that will be supplied by locals. The
communities therefore believe that will provide
business opportunities to locals.

Corporate Social Responsibility (CSR) Benefits: The
locals expect the proponent to extend its social
responsibility initiatives for the communities in the
project area. Communiti es mentioned that they might
benefit from provision of a cattle dip and toilet
facilities and improved roads.

Benefits of Engagement by Both Genders: The
proponent encourages involvement of both women
and men in realisation of the proposed project. Local
employment opportunities that will be available
during the construction phase would provide both
direct and indirect income for both women through
small scale business activities

Enhancement of the Sociecultural and Local
Leadership Structures: It was suggested that the
proponent should empower and utilise the local
leaders, extensively consult with them in every
undertaking. This will act both ways in ensuring the
project runs smoothly and at the same the proponent
would be reinforcing the authority of the chiefs as the
community observes how they have been involved.

Anticipated Negative Impacts

Negative Impacts;

T
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Loss of vegetation and animal folder

Reduction of grazing land

Livestock accidents

Dust emission during construction

Health problems as result of dust and emissions
Soil erosion.

HIV/AIDS as a result of population

Community -plenary
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Mitigation measures

1 The contractor would fence the area around the dam | Plenary community
to prevent human and animals from accidental
drowning.

1 Construction of necessary structures to control soil
erosion

1 Avoiding pollution of water resources during
construction

1 Sprinkling of water to combat dust emission

1 Provision of medical services to those who suffer from
illnesses as a result of dust and emisions from the
construction machines.

T I'nstall sound proofingd
maintenance of machines to minimize noise pollution
during construction

1 Community sensitization and provision of condoms
to workers to prevent spread of HIV/AIDS

1 Compensation for trees that will be demolished

Most stakeholders felt that the project was good and would generally lead to

improvement of livelihoods and provision of water and there was needto consider safety
issues duri ng construction. They overwhelm ly supported the enhancement of project
design by including water storag e structures tanks , solar water pumping in addition

to using water efficient technologies such as drip and sprinkler irrigation.

6.5.1 Captured voices

A number of non-beneficiaries living downstream of the project area were interviewed
in order to get their views concerning the project. Overall, all the non -beneficiaries were
positive on the implementation of the project. A number of them were of the vie w that
they will benefit from the farm produce, water and employment in their neighbors farms.
Some of the voices captured from some of the nonbeneficiaries are as follows:

Mzee OHii shamba ilitegwa na baba yangu kwa ajili ya kutengeza dacoganunity, Haki
tumeseka kwa miaka mingiutafurahi sana tukipata maj 6

6.5.2 Overall outcome of stakeholder consultations

In the overall, the stakeholders consider Kithayooni Concrete Dam Project positive and
thus would like to see the implementation take off.
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7.0ANTIC IPATED IMPACTS AND MITIGATION MEASURES

7.1 Introduction

Construction of r eservoirs arecarried out through the establishment of dams, barriers or
excavations across rivers, streams or runoff channels and thus often reflect the
characteristics of both terrestrial and aquatic environments through the super -imposition
of a riverine ecosystem onto a terredrial one.

NUMBER OF RESERVOIRS

Figure7-1: Increasing Number of Reservoirs with TiG&obally

Source: Tundisi 1993, ICOLD 1998, Mwaura 2006

Despite this increase, reservoirs have not been uniformly constructed throughout the
world. Over 85% are found in Europe, Asia and North America. Five countries, namely
USA, India, China, Spain, and Japan contain about 60% of the world's large reservoirs.
Africa has only 5%.

Despite their importance, every dam irrespective of size, location and shape obstructs
the natural flow of the river and this could have a wide range of environmental impacts.
The most critical impacts include ;

—_—

loss of land due to inundation,

obstruction of organism migrations,

loss of biodiversity,

changes in downstream hydrology and water quality,
natural disasters due to dam bursting and

potential seismic hazards

— m— —) m— —
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In 1997, an International Commission on Large Dams (ICOLD) was established jointly
by IUCN and World Bank with one of the key mandates as the need to develop
internationally accepted standards, guidelines and criteria for decision -making on the
planning, design, construction, monitoring, and operation of dams.

The project impact analysis for the Proposed Kithaayoni Concrete Dam Project has been
segregated into three main phases:

A Pre-Construction Phase/ Construction Phase,
A Operation Phase and
A Decommissioning Phase.

7.2 Impacts during Construction
7.2.1 Positive Impacts
a) Employment

Construction and maintenance of the Kithaayoni Concrete Dam will require both skilled
and unskilled labour. The short-term employment opportunities during the construction
phase will be of benefit to the local communities living around the project location. The
community members will provide labour for bush clearing, loading and offloading of
construction materials and deliveries, record keeping and provision of security at active
sites and temporary campsites and stores Indirect job opportunities for the locals such as
provision of goods and services such as cateng and kiosks, barber shops etc. to the
construction crew are anticipated

b) Enhancement of Tree Species Diversity

Environmental management good practices demand that the proponent ensures
environmental restoration on construction completion. Through affore station with non -
invasive indigenous species and landscaping activities d which would involve the local
community & Kenya Climate Smart Agriculture Project KCSAP -Machakos County could
improve the biodiversity of the project area. Continuous audit of this activity would
ensure sustainability of the initiative

c) Capacity Building and Awareness Campaigns Benefits

Capacity building and continuous awareness creation along the locals are import ant in
ensuring smooth achievement ofthep r o j goals. ®he proponent will ensure that the
both skilled and unskilled construction crew is well trained in health, environment and

safety management procedures. Local residents will also benefit from awareness
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campaigns relating to the proposed project. Continuous awareness will ensure that the
affected persons and residents are well conversant and knowledgeable on the project
activities and its anticipated effects 8 both positive and negative

d) Provision of market for supply of construction materials

The project will require supply of large quantities of construction materials most of which
will be sourced locally within the project surrounding areas. This will provide ready
market to the suppliers such as companies and individuals with such materials.

e) Increased local imenes

The local community may get extra income from the sale of construction materials from
their firms and also renting spaces for camp sites, borrow pits, and quarries.

f) Economic growth

Through the use of locally available materials during the construction phase for example

cement, steel metals and others; the project will contribute towards growth of the
countrydés economy by contributing to the gros
these materials, oil, fuel and others will attract taxes including VAT which will be payable

to the government hence increasing government revenue while the cost of these raw

materials will be payable directly to the producers.

7.2.2 Negative Impacts and Miti gation Measures
a. Potential loss diree species

The residents of Kithaayoni have special medicinal plant species located in the area and
some fall within the proposed project site. This loss will be permanent but necessary due
to the need urgent need to increase the per capita water availability for people in
Machakos County. This is in line with SDG 6 of ensuring availability and sustainable

management of water and sanitation for all. Access to water and sanitation are basic
human rights and are critical sustainable development challenges. These challenges will
only worsen and the impacts on people will only increase as competing demands for

clean fresh water (agriculture, households, industrial use, and ecosystemg are
exacerbated by the effects of climatechange putting more pressure on water quality and

availability. These conditions will create increasing risk for businesses, governments,
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communities and the environment. To mitigate against loss of trees, the proponent will
issue tree seedlings and encowage residents to plant around the location.

b. Temporary land interference

The Kithaayoni Concrete Dam Project is likely to cause temporary interference with the
current state of environment in the area due to the establishment of a temporary camp.
The camp site will however be temporally hence this effect w o n detessarily affect the
residents of Kimutwa .

c. Encroachment into the catchment environment

Normally construction of dams is usually preceded with the construction of temporary
roads and permanent access roads. These constructed facilities have the potential of
opening up river valleysto d e v e | o p nothertform® of exploitation by farmers and
others previously denied access due to the lack of the roads.

For the case ofKithaayoni Concrete Dam the area already has some roads foot paths
that were used by the community for crossing from one valley to the other. During
construction, such roads may increase as the residents try opting for alternative paths.
The contractor will provide alternative routes for such residents during construction and
it was also proposed that fencing would also be done.

d. Influx of workers from other areas

The project area might experience an influx of workers from other areas. This will directly
affect the normal social set up of communities living in the project area thereby possible
decay of morality, increase in school drop-outs due to available unskilled labour, possible
child labour, petty thieves and increased HIV/AIDS incidence and communicable
diseases Proper sensitisation and public awareness should be encouraged to mitigate
these effect. The contractor will give preference to local residents for unskilesl whee
necessary.

e. Dust emissions

Limited air pollution will occur mainly due to fugitive emissions and dust generation
from various construction activities. Particulate matter pollution is likely to occur during
the site clearance, excavation, loadng and transportation construction materials.
However, the site is in a protected forest reserve with no human settlements and will
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therefore have no key receptors except the construction workers who will have the
necessary PPEs such as dust masks.

f. Disturbances t&ithaayoni and Ilui- Ikiwe stream

The dam construction will cut across Kithaayoni and Ilui - Ikiwe which could affect the
environmental status of rivers through limited siltation. It is expected that the
engineering works will ensure that soils within the site are well stabilized.

g. Solid waste generation

Some solid waste will be generated from construction waste including remnant
packaging materials such as cement bags. Domestic waste from the construction base
camp could also lead to environmental pollution. It is expected that the contractor should
ensure full compliance with the EMCA Waste Management Regulations of 2006 as well
as the following measures:-

Y Use of integrated solid waste management system through the following
options: i) waste source reduction, ii) material reuse and recycling, and, iii)
combustion,

v Disposing waste more responsibly in appropriate designated dumping
sites,

Y, Using construction materials that have minimal or no packaging to avoid
the generation of excesive packaging waste, and

Y, Providing waste collection sites and facilities within the site.

\Y Use of licensed waste handlers

h. Noise and Vibrations

Increased noise levels will be experienced from the use of heavy construction equipment.
Increased vibrations during construction by equipment movement, excavations and
blasting may transform the calm and quiet conditions in the area. Noise during the project
construction will mainly be caused by construction machinery, such as bulldozers,
excavators, pile drivers, concrete mixer trucks, and transport vehicles among others could
exert noise impact. The vibration effect during the construction period will mainly result
from the operation of machinery and equipment. However, the site is set asidefor the
dam construction works and it was observed that very no people live near the site
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location, the construction process will therefore have no key receptors except for the
construction workers who will have the necessary PPEs such ear plugs.

I. Occupational health andafety issues

During the construction of the proposed project, it is expected that construction workers
are likely to have accidental injuries as a result of accidental occurrences, neglect of the
use of protective gears among others. Accidents may also ocur to members of public,
livestock and wildlife from open trenches , but they will be reduced by fencing of the
construction site and restricting access to the site.

J-  Negative cultural impacts

Construction workers will come from communities with different cultural and welfare
backgrounds. There is therefore possibility that the local community could be affected
negatively by presence of migrant communities. For example, the construction workers
may not necessarily be accompanied by their spouses and as such young girls and women
from the local community could be lured to engage in promiscuous behaviors by the
workers with serious implications on the health of the local community.

7.3 Impacts durin g Operations Phase
7.3.1 Positive Impacts
a) Employment creation

Kithaayoni Concrete Dam will open up new employment opportunities especially in
Kyanzasu sub-location which will recruit both skilled, semi -skilled and unskilled
workers to operate and maintain the dam. Fish farming is also envisaged to emanate from
the project during operation phase. Other areas of employment will include the
Kithaayoni Concrete Dam security team, and water distribution pipeline maintenance
team. It is envisaged that employment in the Kithaayoni Concrete Dam Project will have
an indirect injection of money into the local economy, with persons working on the
project spending some of their wages in the local area. This in turn will encourage
business activities for local entrepreneurs supplying goods to such persons. Brick making
was also proposed as a spillover effect from Kithaayoni Dam . Food prices such as kales,
cabbages among otherswould also reduce significantly.
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b) Improved water supply

The proposed dam will improve the general water supply in the area and encourage both
domestic and commercial water uses. This will directly improve the livelihood of the
village residents and promote irrigation around the dam location.

c) Reduction in water fetching time

It was noted during focused group discussions that the average water fetching time
around the area was 8 hours, this will significantly reduce up to about 45 mins in average
for most residents within the area.

d) Reduction in waterborne diseases

The commissioning of the Kithaayoni Concrete Dam Project will significantly reduce the

health problems associated with the current reliance on raw, untreated and occasional
contaminated water. This include the problem of intestinal worms and other related
diseases.

e) Habitat support for migrant birds

Reservoirs are also characterized by frequent thermal instability, which ensures more
rapid exchange of nutrients within the water column, and at the water -sediment
interface. This can greatly increase their level of productivity (Marshall & Maes 1994).
The Kithaayoni reservoir after attaining ecological stability within 20 -30 years is likely to
create an important staging area for both short and long-distance migratory birds

including Palearctic species, which migrate away from the temperate countries in winter.

This will support the goals for both the Ramsar Convention and the Convention on

Migratory Species (CMS).

f) Waterbird breeding support

The reservoir after attaining ecological stability within 20 -30 years is likely to create an
important waterbird breedi ng site for birds such as the Blackheaded Heron (Ardea
melanocephaja Little Egret (Egretta garzetty Egyptian Geese QAlopochen aegyptigisas
observed in other similar water bodies in Kenya.
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g) Fishery support

The reservoir after attaining ecological stability will become a fish breeding habitat for
species such as tilapia Tilapia Spp.Jand common carp (Cyprinus carpi¢ which will enrich
downstream fishing areas along Kimutwa .

h) Increasen Land Value

The dam will encourage people to invest and stay within the area due to availability of
water and improved infrastructure, the value of land will also appreciate as many people
get encouraged to stay within the project location.

7.3.2 Negative Impacts and Mitigation Measures

a. Downstream flow variations

Down stream flow variations may be either beneficial or harmful. Releasing of water to
simulate normal flood conditions can be beneficial in that it can lead to fish migration
and create enabling environment for trees to set seed and germinate. On the otler hand,
low flow variations can affect fish migration and their breeding patterns. Similarly, low
flow variations can affect downstream community who depend on the river for their
domestic and livestock water use. For the case of theKithaayoni Dam Project the
downstream flow variation will be beneficial to the local community.

b. High reservoir carbon content

The carbon content in the bottom sediments of in the Kithaayoni Dam could be quite high
at the beginning due to the submergence of a section of natral vegetation in the sub
merged area. The submergence will generate a lot of debris, which accumulated in the
reservoir. The flushing of allochthones organic matter from the forest undergrowth will
initially increase biochemical demand and reduce the dissolved oxygen concentration
below critical levels. The average level of oxygen for most aerobic life in water is 8 mgO/I.
This may affect downstream aquatic life in the river section immediately below the dam.
However, water mixing as a result of the river current will improve the DO level s to
normal in the lower sections. These conditions are normal for all new dams in the world.
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c. Low hypolimnetic oxygen concentration

Kithaayoni Dam is likely to suffer from hypolimnetic oxygen depletion during the rainy
season because large amount®f fresh oxidizable matter which are likely to be washed
into the reservoir and settle at the bottom. However, this will only happen during the
initial period of a few years after dam commissioning due to the expected submergence
of natural vegetation. The environmental impact of this to the aquatic fauna will be
minimal because the reservoir ecosystem will still be at the formative stage and very few
species will have established in the area.

d. Longterm reservoir nutrient buileup

Improper catchment land-use in the agricultural area above Kithaayoni Dam if un-
checked could eventually lead reservoir nutrient build -up which will affect the quality of
drinking water. According to Meybeck (1982) the global levels of total phosphorus and
nitrogen have increased by a factor of between 2 to 50 due to changes in watershed land
use. Nitrogen is likely to be anthropogenically transferred diffusely from the farming
areas and pastures especially through the movement of fertilizer residue and animal
excrement. According to Meybeck (1982) the recent increase of nitrogen in world
waterways by a factor of 2-50 has been found to be directly proportional to the catchment
population. High total -P content is likely to occur in Kithaayoni Dam especially at the on-
set of the long rains through soil movement into the waterbody. High leakage of fertilizer
from the agricultural land to the reservoir is likely to occur due to land ploughing in the
planting season due to the high rainfall erodibility and soil erosivity levels. Reserv oir
nutrient build -up is likely to create the problem of eutrophication hence needs mitigation

e. Potential risk of other reservoir disease vectors

Standing water bodies such as reservoirs attract people to settle nearby and provide the
habitat and circumstances for water related problems. For the case ofKithaayoni dam the
commonly expected problems will be that of diseases related to mosquitoes and intestinal
worms. These are considered to be major and negative impacts and appropriate
mitigation measures have been considered.
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f. Risk of dam failure

The proposed Kithaayoni Dam Project belongs to the Class B Category of Medium
Hazard dams with Maximum Depth of Water at NWL of 5.00 -14.99m according to the
Water Resource Management Rules (2007) and the MWI Practice Manual for Small dams
in Kenya (GoK, 2015). However, any impoundment of water by a dam forms a hazard so
due consideration is required to the nature of the hazard, the risk of harm and/or
damage, and mitigation measures that can be undertaken to minimize the risks. The
typology of failure could include hydraulic, seep age, structural or operational failure
which could lead to downstream flood hazards.

g. Potential water use conflicts

Currently the local community taps water for domestic and livestock use from the
seasonal rivers This means that communities living down stream of the proposed dam
could lose their rights of using the river, if measures are not taken during the design stage
to guarantee minimum regulated flow downstream to local community since this is
usually taken for granted. However, the national water resources authority WRA
management strategy shall determine the requirements of the reserve for each water
resource.

h. Risk of increased water pollution from additional wastewater occasioned by increased water
supply

Kimutwa and surrounding location/ do not have formal wastewater disposal system.
Provision of additional water to the surrounding location is expected to spur economic

growth of the arealeading to additional wastewater which will unlikely be managed by

use of septic tanks. This can cause pollution of surrounding rivers besides increasing

cases of water related diseases which are already significantly affecting the local
community. Suitab le mitigation measures have been proposed.

i. Increasedhgricultural activity

The establishment of the dam will not only increase water availability within the project
area but also accelerate other economic activities, there are all possibilities that tle
outcome of the increased economic activities within the supply area will ultimately exert
pressure on the limited forested catchment areas and agricultural activities both
upstream as well as downstream of the water reservoir. This may then lead to the
following negative impacts: -
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A Increased siltation rates due to increased farming activities upstream of the
reservoir with potential of shortening the working life of the reservoir

A Changes in the hydrological regime of the upper river due to changes in
vegetation cover and consequently impairment of the base flows of the river
with adverse effects on water supplies.

J. Effect of thelamon climate change

The initial filling of a reservoir floods the existing plant material, leading to the death and
decomposition of the carbon-rich plants and trees. The rotting organic matter releases
large amounts of carbon into the atmosphere. The decaying plant matter itself settles to
the non- oxygenated bottom of the reservoir, and the decomposition dunmitigated by a
flow pattern that would oxygenate the water dproduces and eventually releases
dissolved methane. All these are greenhouse gases that can contribute to global warming
and climate change.

7.4 Impacts during Decommissioning

The decommissioning phase is hereby considered in two phases as follows: a) short-term
decommissioning works after the construction stage where certain installations such as
borrow pits and construction base camps including associated equipment will have to be
withdrawn and the locations restored as much as possible to their original status, and b)
long-term decommissioning of the entire dam due to policy changes associated for
example with the identification of more suitable alternative sources of water s upply.

The short-term decommissioning is normal practice undertaken in any construction
project. However, decommissioning of a small dam, pan or water conservation structure
can arise for a number of reasons which may include:

a)  The structure has filled with sediment or for whatever reason cannot provide
the stream of benefits for which it was constructed;

b)  The structure has become an uncontrolled public safety hazard. This could
arise if proper maintenance of the spillway was ne glected by the owner and
WRA decides to withdraw the water permit; or

c) The owner of the structure decides to decommission the structure due to
identification of more suitable alternative sources of water supply.
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In the event that the removal of the stru cture is inevitable, then breaching, in the case of
a dam, may be considered. Gradual emptying the dam or lowering the water level (by
cutting down the spillway or opening the scour pipes) to reduce pressure on the
embankment should be undertaken before any breaching of the embankment is
undertaken.

7.4.1 Positive Impacts
The following are the positive impacts during decommissioning phase of the proposed
project:
a) Environmental rehabilitation
It is envisaged that the road transport services will be provided throughout but upon
decommissioning of the road construction camp sites and borrow pits appropriate
rehabilitation will be carried out to restore the site to its original status or to a better state

than it was originally. This will include replacement of topsoil and re-vegetation, which
will lead to improved visual quality of the area.

b) Employment opportunities

Temporary employment opportunities will be created for the demolition staff during the
decommissioning works.

7.4.2 Negative Impacts and Mitigati on Measures

The impacts during dam decommissioning phase relates to flooding of downstream
areas, erosion and loss of scenery due to excavation and damping of excavated materials
as detailed in Table 7.1. These are considered to be major and negative and gitable
mitigation measures have been considered.
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Table7-1: Projected negative impacts at decommissioning stage

Phase
ESIA
Design

Dam removal

Excavation

Spillway
removal

Disposal
Clean up

Landscaping
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Activity
Dam decommissioning ESIA

Dam decommissioning design

Notch excavation, armoring and

channel restoration

Excavation of the dam

Demolish and bury the spillway

Disposal of materials

Clean up and rehabilitation of site

All the areas inundated re
afforestation shall be done

Indigenous trees should be
preferred in the afforestation of

all landscaped areas

Anticipated impact
None
None

-Flooding downstream

-Erosion
Loss of scenery due to
dumping of excavated
material

Restoration of original scenery

Loss of scenery
Restoration of original scenery

Restoration of original scenery

Restoration of original scenery
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8.0ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)

8.1 Introduction

The purpose of the ESMP is to ensure that environmental and social impacts and risks
identified during the ESIA are effectively managed during the construction, operation
and decommissioning of the proposed project. The ESMP specifies the mitigation and
management measures for each impact/ risk, party allocated responsibility, means of
monitoring and frequency, objective verifiable indicators and an indicative budget. The
ESMP also establishes a monitoring plan, capacity building plan and institutional
arrangements to support its implementation.

The ESMP highlighted for appropriate action shall be availed to the contractor awarded
the tender for construction work for this project. The contractor should adhere to the
proposed mitigation measures and a quarterly report on ESMP progress submitted to the
proponent. The contractor will factor the costs of implementing the ESMP into their
budget. The project proponent will take the necessary steps to ensure that the ESMP is
fully implemented.

80| Page



8.2 Environ mental and Social Management Plan (ESMP)

Potential Impact

Mitigation/ Enhancement
Measures

Responsibili | Monitoring
ty means /

Environmental and Social Impact Assessment Study of the Proposed Kithaayoni Concrete Dam

Verifiable Indicators

Estimated
Costs (Kshs.)

Frequency
Construction Phase

Interference with
the physical
setting

Adequate survey should be
done on the dam location
and its extent

Anyone, whose property is
affected to be compensated
for disturbance
Engagement shall be to
assess whether there are
grievances.

Landscaping

KCSAP Prior to project
implementation

No. of person
affected

No. of properties
destroyed

150,000

Noise pollution
and vibration

Noise maintained in
accordance to EMCA
specification standards.
Equipment Operators to
wear PPEs to prevent direct
noise from the machinery
Machines with minimal
vibrations to be used
Time restrictions for high
vibrating machines (avoid
working during the night
for such machines)

Contractor During

construction

State of machines
used

Type of machines
used for compaction

10,000

Air Quality
Degradation/
Dust Emissions

Supply and construction
vehicles will only use the

designated transport routes.

Contractor

Daily Mon itoring

Records of speed
limits signs erected
Records of machine
and vehicle service

10,000
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Potential Impact Mitigation/ Enhancement Responsibili = Monitoring Verifiable Indicators Estimated
Measures ty means / Costs (Kshs.)
Frequency
The drivers will also be f Evidence of use of
advised to stick to dust masks by
prescribed speed limits workers on site
1 The contractor will ensure
proper repair and

maintenance of vehicles and
equipment to  minimize
exhaust gases

I The contractor shall ensure
the appropriate speed limits
are observed at along all
road sections that will be
used by construction
vehicles on a needs basis to
eliminate the creation of
dusts

91 Construction workers will
be provided with dust
masks to mitigate

Workers 9 Contractors to adhere to | Contractor Daily Monitoring 1 No of persons injured | 20,000
Accidents  and Occupational Health and 1 Type of injury

Hazards during Safety rules and regulations experienced

Construction as stipulated in the

Occupational Safety Act of
Kenya of 2007 and revised in
2010 by adopting preventive
and protective measures to
ensure that wunder all
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Potential Impact Mitigation/ Enhancement Responsibili = Monitoring Verifiable Indicators Estimated

Measures ty means / Costs (Kshs.)
Frequency

conditions of their intended
use, the employees are safe
and without risk to health.

The employer is also
required to take immediate
steps to stop any operation
or activity where there is an
imminent and  serious
danger to safety and health
and to evacuate all persons
employed as appropriate

1 The Project Contractor will
be required to provide

appropriate personal
protective equipment and a
safe and healthy
environment for

construction workers;

1 There should be a crisis
management team to
administer First Aid to
injured persons;

1 The Project Contractor
should test and approve
equipment before use;

1 The Project Contractor
should train workers on
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Estimated
Costs (Kshs.)

Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Responsibili
Measures ty

Monitoring
means /

how to use various PPE and
safe use of machinery.

Frequency

Extraction and The construction extraction | Contractor After extraction | T No. of open sites 30,000
use of site should be backfilled to of ~ construction | § Type of fencing
Construction help retain the value of the materials required
Materials land resource
Fencing to be done before
backfilling to prevent
accidents of humans and
livestock. Putting a sign to
warn people
Qenfaration _of The Project Contractor to Contractor Daily Inspection 1 Presence/ ab_sence of | 30,000 part of
Liquid and Solid . scattered solid wastes | the
Waste comply with N at sites Contractors
Management Regulations of f Availabili ty of waste | cost
2006 by contracting a receptors
1 No. of sensitization

licensed waste collector to
regularly collect and dispose
accumulated wastes

Sensitization of construction
workers on proper disposal

of solid wastes

Temporary latrines will be

provided on site to be used
by construction workers

Oils and greases emanating
from repair and

meetings held with
workers
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Potential Impact Mitigation/ Enhancement Responsibili = Monitoring Verifiable Indicators Estimated

Measures ty means / Costs (Kshs.)
Frequency

maintenance activities will
be collected in containers to
avoid entry into local
drainage channels

1 Water from cleaning of
equipment will be utilised
within the project site and
will not be discharged into

watercourses.
Loss of Floraand | § Cutting of trees should be KCSAP and | Routine 1 No. and type of 50,000
Fauna done only where necessary. | Contractor inspections vegetation cleared
{1 The proponent shall ensure 1 No. and type of

indigenous species

re-planted

Size of area cleared

1 Size of areare
vegetated

that clearing of vegetation
clearing is limited to the
pipeline trench area (i.e. 0.5
meters width) within the
road reserve

i Transportation of
construction materials to be
done through the existing
local roads

1 Avoidance of vegetation
clearing along riparian land

1 Sensitization of construction
work -force on
environmental conservation
and ecological protection

=
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Mitigation/ Enhancement
Measures

Responsibili
3%

Monitoring Verifiable Indicators
means /

Frequency

Estimated
Costs (Kshs.)

Increased 1 Transportation of Contractor Routine 1 No. of accidents 5,000
Vehicular  and construction material to inspections involving proj ect
Human Traffic specific sites will be done vehicles
through the existing local T Transportation
roads control logs
I The contractor will T No. Of. FOad Spots
. rehabilitated
rehabilitate the local roads :
. 1 Community
thaF will be damz?lged complaints
during construction 1 Complain feedback
activities mechanism
1 Consultation with the local
communities on planned
road diversions if any
1 Restriction of Vehicular and
Human Traffic to the road
reserve where possible
1 Sensitization of drivers to
comply with prescribed
speed limits
Influx of workers | § Preference is given to local | Contractor At least 70% of| § Staff registry Routine
from other areas residents for unskilled jobs the  unskilled reports project
where necessary. labourers  are activity
locals
Occupation ! Continuous supervision of KCSAP Routine 1 HSE inspection 100,000 for
Health and Safety occupational, health and Inspection reports awareness
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Mitigation/ Enhancement
Measures

Responsibili
3%

Monitoring
means /

Verifiable Indicators

Estimated
Costs (Kshs.)

safety management to
ensure compliance

Frequency

1 Occupational Safety and Contractor Throughout {1 Training reports 50,000 part of
Health Training for construction {1 Training attendance contractors
contractorods phase sheets cost
1 Conduct orientation talks Contractor At employment | § Orientation report 5,000
and visits of new staff
9 Conduct toolbox talks Contractor On a daily basis M No. of toolbox talks 5,000
(safety meetings) conducted
Sub Total Cost for Construction Phase Kshs435000
Operation Phase
Increase in| I Training on efficient home - 1 KCSAP | On need basis 1 Amount of stagnant 10,000
Waterborne basedirrigation system that | 1 Farmers water
Diseases is efficient in water use
1 Removal of any stagnant
water
1 Sensitisation on the use of
nets at homes close to site
1 Use of gumboots in the
irrigation field
Water use | 1 Water abstraction laws T WRA During water | T Amount of water 5,000
conflicts followed T IWUA abstraction and abstracted
§ Farmers training on water 1 Farmers | use 1 Number of farmers
use plots
1 Enforcement of water Act, T Irrigation frequency
2016 per plots
Pollution of | § Machines such as tractors 1 KCSAP | Al farming | § Number of machines | Proponen t &
Water for ploughing used during f Farmers | operations e.g. tractors used cost
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Mitigation/ Enhancement Responsibili Verifiable Indicators

Measures ty

Monitoring
means /
Frequency

Estimated
Costs (Kshs.)

Number of farmers
sensitized on the
proper use of
pesticides and
fertilizers

operation maintained in 1
good condition

1 Oils and greases emanating
from repair and
maintenance activities will
be collected in containers to
avoid entry into local
drainage channels

1 All polluted water treated
before discharging to water
bodies

Soil erosion and | I Use excavated earth 1 KCSAP On a needsbasis | 1 No. of wash points Part of
Siltation of materials for backfilling f Farmers installed landscaping
Surface  water | § Sprinkling of backfilled T No. of silt traps cost
resources trenches with water installed _
§ Compaction of backfilled T No. of surface drains
trenches constructed
. 1 Number of people
1 Re-vegetation of excavated sensitized on soil and
areas water conservation
1 Channelling of surface
water runoff away from
irrigation channels and
pipelines
Health and | T Fence the dam to avoid 1 KCSAP On a needsbasis |  Training on HSE Propone

Safety Hazards

conducted
Prominently erected
safety signage during
R&M work

drowning of livestock and
even human beings l
especially children

costs as per
the quotation
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Estimated
Costs (Kshs.)

Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Responsibili
Measures ty

Monitoring
means /

Train all workers on Health,
Safety and Environment
(HSE) with an aim of
improving awareness

The proponent will erect
appropriate safety signage
during repair and
maintenance activities

The proponent shall
provide first -aid facilities
for staff
Proponentds s
visitors will be required to
use PPEs all the time

Frequency

1 Availability of first -
aid kit during R&M
work

Compaction of backfilled
trenches

installed
1 No. of surface drains
constructed

Sub Total Cost Kshs15,000

Decommissioning Phase
Reduced The community to prepare | 1 KCSAP During and after | § Customer complaints | 5,000,000
availability  of project beneficiaries for a the 1 Alternative sources of | (Future
livestock water transition strategy when de - decommissioning water provided estimates)
irrigation water commissioning phase
to users Develop alternative

livelihood strategies.

Soil erosion and Use excavated earth Contractor Daily Inspection 1 Presence/ absence of | 500,000
Siltation of materials for backfilling stockpiled excavated | (integrated in
Surface water Sprinkling of backfilled earth material the works
resources trenches with water 1 No. of silt traps costs)
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Potential Impact Mitigation/ Enhancement Responsibili = Monitoring Verifiable Indicators Estimated

Measures ty means / Costs (Kshs.)
Frequency

1 Re-vegetation of excavated
areas

1 Channelling of surface
water runoff away from the
pipeline route

Air Quality | 9§ Evacuation vehicles will Contractor Daily Mo nitoring | § Records of water 50,000
Degradation/ only use the designated sprinkling
Dust Emissions transport routes. The T Number of speed

limit signs erected
9 Evidence of use of

dust masks by

workers on site

drivers will also be advised
to stick to prescribed speed
limits

9 The contractor will ensure
proper repair and
maintenance of vehicles and
equipment to minimize
exhaust gases

i The contractor shall ensure
recommended speeds on
road sections that will be
used by construction
vehicles are adhered to on a
needs basis to reduce the
creation of dusts
Construction workers will
be provided with dust
masks to mitigate
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Potential Impact Mitigation/ Enhancement Responsibili = Monitoring Verifiable Indicators Estimated
Measures ty means / Costs (Kshs.)
Frequency
Loss of Floraand | § The proponent shall ensure | T KCSAP Routine ! No. and type of | 30,000
Fauna minimal clearing of 1 Contractor | inspections vegetation cleared
vegetation T No. and type of
{ Transportation of indigenous species re-
decommissioning wastes to pl'anted
be done through the 1 S!ze of area cleared
existing local roads T Size of area re
2 vegetated
1 Sensitization of
decommissioning work -
force on environmental
conservation and ecological
protection
1 Re-vegetation of cleared
areas with indigenous
vegetation species
Increased 1 Transportation of Contractor Routine " No. of accidents | 5,000
Vehicular  and decommissioning wastes to inspections involving project
Human Traffic specific sites will be done vehicles
through the existing local T Transportation
roads control logs

1 No. of road spots
rehabilitated

1 Community
complaints

1 The contractor will
rehabilitate the local roads
that will be damaged
during decommissioning
activities

9 Consultation with the local
communities on planned
road diversions
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Estimated
Costs (Kshs.)

Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Responsibili
Measures ty

Monitoring
means /

Frequency

Restriction of Vehicular and
Human Traffic to the road
reserve where possible
Sensitization of drivers to
comply with prescribed
speed limits

Generation of
solid and liquid
waste

Provision of solid waste
collection facilities (waste
bins)

Contracting licensed solid
waste handlers

Sensitization of construction
workers on proper disposal
of solid wastes

The contractor will maintain

all site vehicles and
equipment is a serviceable
state.

Oils and greases emanating
from repair and
maintenance activities will

be collected in containers to
avoid entry into local

drainage channels

Water from cleaning of
equipment will be utilised

within the project site and

Contractor

Throughout
decommissioning
phase

Presence/ absence of
scattered solid wastes
at sites

Availability of waste

receptors

No. of sensitization

meetings held with

workers

Evidence of oil leaks
and greases on site

Evidence of waste
water flowing
through local

drainage channels

500,000
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Estimated
Costs (Kshs.)

Verifiable Indicators

Potential Impact

Mitigation/ Enhancement Responsibili
Measures ty

Monitoring
means /

Frequency

will not be discharged into

watercourses.
Health and Continuous supervision of MOAI Routine f HSE inspection 30,000.00
Safety occupational, health and Inspection reports

safety management to

ensure compliance

Occupational Safety and Contractor Throughout {1 Training reports 20,000.00

Health Training for decommissioning |  Training attendance

contractords phase sheets

Orientation talks and visits Contractor At employment | I Orientation report 5,000

of new staff
Toolbox talks (Safety Contractor On a daily basis | § No. of toolbox talks 5,000
meetings) conducted
Sub-Total of Cost Estimates for Decommissioning Phases 6.68%.00
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8.3 Self-audit monitoring plan

Auditing of the proposed Project will help strengthen the mobilization of the beneficiary

communities with regard to environment and health aspects and render the project
socially and environmentally sustainable. KCSAP shall conduct periodic self-audits to
ensure that the implementation of the ESMP is maintained.

The self-audit shall ensure that:

Y The ESMP being used is an up to date version;

Y Variations to the ESMP and non-conformities and corrective actions are
documented;

Y Appropriate environmental training of personnel is underta ken;

Y Emergency occupational health and safety procedures are in place and
effectively communicated to personnel;

Y A register of major incidents (spills, injuries, complaints, legal transgressions,
spot fines and penalties etc) is in place and other documention related to the
ESMP; and

Y Ensure that appropriate corrective and preventive actions are taken once
instructions have been issued.

The implementation and operation of the ESMP should evolve from deep understanding

and appreciation of the nature of proj ect, environmental and social requirements, and
should demonstrate the integration of environmental and social management as part of
the overall project management.

Effective self-audit monitoring will be achieved through:

Y Capacity building;

Y Communication;

Y Emergency preparedness and response;

Y Checking non-conformities and effecting corrective actions; and
Y Review of the ESMP.

8.

3.1 Capacity building

Efficient self-audit monitoring requires competent capacities, wise management,
environmentally and s ocially sound employees. The project employees should be
environmentally aware of the project nature and impacts, so that they would develop
their appreciation and thorough commitment to the ESMP requirements, complexity and
integrity.
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Each responsible emgdoyee should be trained and motivated to appreciate and act

according to the issued mitigation and monitoring measures. Such requirement should

be tackled in the pre-construction phase in order to have the employees acting as per the

stated course of procdur es and acti ons. During the const
acts and awareness level should be monitored and developed. Adequate training of

senior staff and orientation of project staff is also considered as a cost effective means to

reduce impacts.

KCSAP should ensure the following in order to fulfii the awareness and training
requirements:

1. Training needs are identified;

2. Training requirements for each operational unit within the project are established:;

3. Personnel are trained in their specific environmental responsibilities that are
directly related to significant aspects, targets, and objectives of the ESMP;

4. Personnel that do not have a significant role, receive awareness training;

5. New-hires and re-assigned personnel are given appropriate training on the
specific aspects of their new positions; and

6. Personnel are kept abreast of regulatory changes that impact their job
performance;

Training includes communication on the following:

a) Requirements of the ESMP and the importance of regulatory compliance with
policy;

b) Potential effects of the employee's work, both negative and positive;

c) Responsibility in achieving compliance with policies, regulations and ESMP
requirements.

8.3.2 Communication

Efficient communication should be maintained at both external and internal levels. The
overall advantage of this communication program is to ensure that the anticipated
adverse impacts and risks can be effectively mitigated.

The M&E specialist should effectively communicate and cooperate on continuous basis
with the rel ated authorities, WRUA and IWUA in order to avoid or minimize possible
disruptions.
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Communicating internally and externally if effective will ensure:

Y Better understanding and appreciation of target groups to the proposed project
conditions and benefits;

Y No or minimum disruption by the project to other developed/under -development

projects and vice versa;

Minimum impacts and risks; and

Y Community participation in helping and making choices to develop suitable and
acceptable avoidance/mitigation measures.

\—<\

8.3.3 Emergency preparedness and response

Emergency preparedness should be given the priority during the ESMP implementation
and operation, where all key procedures should be reviewed for emergency preparation,
including the occupational health and safety programs for the farmers and the workers.

During the pre -construction phase, the Contractor will be required to document
procedures for managing these potentialities and to train key personnel on these
procedures. Also he should ensure that adequate and correct emergency equipment are
available where they should be. The prepared plan documents should clearly identify
implementation responsibilities.

The emergency management plan should be reviewed and verified by the KCSA -M&E,
specialist/ Environmentalist. Also, the implementation of this plan should be monitored
and evaluated.

Whenever environmental and/or social emergency situation is triggered during the
construction phase, the M&E specialist/ Environmentalist should directly inform the
Contractor requesting him to respond according to the stated plan. After a drill or
incidents occurrence, these processes should be reported on, reviewed and modified by
the M&E coordinator. In this regard, the M&E specialist should hold the responsibility of
reviewing and verifying the Contractor reports and plan adaptations.

The ESMP implementation and performance should be monitored continually;

performance, conformance and non-conformance audit should be applied on in order to
adapt the plan by adopting effective corrections whenever needed. Environmental audit

(Eco-Audit) should be conducted o n an annual basis. All records should be stored in
orderly and easily accessible manner, enabling individual items to be located easily and
ensuring that the records are protected. The audit reports should be reported in
accordance to the stated reporting structure.
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The selected auditors should hold acceptable experience with relevant tasks and capable
of undertaking such responsibilities, and should be accepted by the Ministry of
Agriculture.

For the purpose of this project, the audit would cover but not be limited to the following
categories of issues influencing the planning and implementation of the project:

1. Environmental and technical issues;
2. Socio-economic issues; and
3. Gender and socio-cultural issues.

The corrective and preventive actions based on auit findings and their consequences
will be monitored. The periodic audit findings will be summarized into an audit report
and reviewed during the p roject review meeting by the county staff.

As an exit strategy for community will have to be trained on how to monitor and inspect
the dam for failure and at the same time have an Emergency response plan and clear
channels for communications with relevant authorities.

83.4 Review of the ESMP

County staff should review the ESMP on a periodic basis as per a documental procedure
to ensure its continued suitability and effectiveness. During the review, the staff should
effectively utilize all available information, including internal and external audit
findings, environmental concerns, objectives, targets, non-conformance, and corrective
and preventive actions in order to improve the ESMP implementation. The review results
will be recorded and maintained and the resultant decisions and actions taken will be
implemented by the concerned personnel. ESMP has been designedd ensure maximum
environmental and social protection, better coordination and cooperation between the
project stakeholders and minimum cost implications .

8.4 ESMP reporting structure

Monitoring efforts would be in vain in the absence of an organized record keeping
practice. It is the responsibility of the M&E specialist to ensure the development of a
database that includes a systematic tabulation of process and performance indicators,
maintenance schedules, compliance and process performance monitoring outcomes.The
ESMP reporting structure is as shown in Table 8.1 as follows:
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Table8-1: The Proposed ESMP Reporting Structure

Social
Management

Evaluation
Report

Social Impacts. The evaluation should also
document to all conducted management practices
& to evaluate the effect of these practices

Report Report Type Frequency
Progress Report | Document the ESMP implementation progress, | Monthly,
limitations & difficulties based on regular | Quarterly &
mopltorlng. This includes checking & corrective Annually.
actions. Also the progress report should address
the conducted public consultation sessions.
Emergency The plan should document for emergency | Prior to
Management preparation, including the hea!th & safety | construction
Plan programs (for farmers and & project employee) phase
for all key procedures reviewed, in addition to all
necessary adequate & correct emergency
equipment.
Self-Audit ESMP Performance, Conformance & Non | Quarterly &
Reports conformance Audit, this should also include | Annually.
checking & corrective actions
Environmental & | Evaluation Report of the Project Environmental & | Once upon

completion of
construction
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9.0CONCLUSIONS AND RECOMMENDATIONS

9.1 Conclusions

Concrete dams are usually sufficiently large to satisfy the condition s and in this case,
reservoir for livestock and irrigation water during the dry season.

There was upmost acceptability and goodwill from th e community living in the project
area for the proposed project. There are major environmental and social issues both
positive and negative asscciated with the construction, operation and decommissioning
of the proposed project. Mitigation measures have been proposed in every negative
impact raised in construction, operation and decommissioning under the environmental
and social management plan (ESMP) for consideration in this various stages of the
proposed project.

The ESIA and preparation of this Study Report was carried out to fulfil legal
requirements, as outlined in the Environmental Management and Co -ordination Act
(1999), and the Environmental (Impact Assessment and Audit) Regulations (2003)revised
in 2015 Mitigation measures for the potentially significant and/or adverse
environmental and socialimpacts and safety risks have been provided as an integral part
of this ESIA report .

There is need for rigorous implementation of the Environmental Management and
Monitoring Plan will facilitate the mitigation and/or prevention of potentially adverse
environmental impacts.

The proposed ESMP should be followed fully by the contractor with the supervision from
the proponent and environmental and social monitoring progress report b e submitted
guarterly. This will help to ensure success of EMP and that the recommended mitigation
is implemented throughout construction, operational and decommissioning phases in
order to avert any negative impacts.

9.2 Recommendations

The following are some of the recommendations for the avoidance and mitigation
measure for the adverse environmental and social impacts from the proposed concrete
dam.

® The mitigation measures proposed should be followed by the proponent as
it is highlighted in this ESIA rep ort.

(i) The design, construction and operation should be carried out in accordance
to the specific report for the proposed project.
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(i) The proponent to undertake Environmental Impact Assessment Studies for
all the proposed borrow pits and areas of construction materials

(iv) A complete audit be undertaken and submitted to NEMA every year after
commissioning of the project to ensure that all the proposed mitigation
measures have been complied with.

(v) The social impacts raised during community participation should be
followed.

In conclusion, the positive impacts outweigh the negative impacts. The listed negative
impacts can be corrected with the proposed mitigation measures and it is also
economically viable therefore the project should be allowed to proceed.
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11.0 APPENDICES

11.1 Appendix 1: Sampled Comment List

% ' Environmental and Social Impact Assessment (ESIA) Study for the
Syt Proposed Kithaayoni Concrete Dam in Machakos County

e ————— ——————————————————————— - ——

ESIA Comment Sheet / Karatasi ya maoni ya ESIA

Return this comment sheet to the County Government of Machakos — (KCSAP Project) ESIA Team;
Office Location; Ministry of Agriculture and Livestock Development, P.O. Box 40-90100, Machakos,
Kenya. (Rudisha karatasi hii ya maoni kwa — Serikali ya Machakos Kaunti — Timu ya ESIA)

Tell Namba ya simu: +254 725 980 512
Email/ Barua pepe): kcsapmachakos@gmail.com

Kindly write your comments and suggestions regarding the proposed Project below.
(Tafadhali andika maoni na mapendekezo yako kuhusu mradi iliyopendekezwa hapa chini)

Name and Title: (Jina na Uteuzi) T R T N e
~J

Location: (Eneo) —
\ oD A

ID No.: (Nambari ya kitambulisho) S B
Mobile Number: Date: (Tarehe)
(Namba ya simu ya mkononi) G217 relbng PR T o

Signature: g Email:
(Sahihi) = f=ff (Barua pepe) I~ / A

v 2

What Positive impacts do you expect to emanate from the proposed Kithaayoni Concrete Dam Project?
(Ni athari gani zenye matokeo mwafaka unazotarajia kutoka kwen ye Mradi uliopendekezwa wa Bwawa la maji?)

*F‘Q“N;L‘\ on d?x o e R *5‘\" Savae e e
s \?m & o v& O2 eefeey étuf “"—“M el \m‘—\;b se g
— < Ce=SSon -ék '&W\JQ\..NAYN\,Q.& c\\,«v\.m((\ \'o“‘\,g\a - ww.&.n_._«-\ \/\e.’\(e Seat

What negative socio-economic impacts do you expect to emanate from the proposed Kithaayoni Concrete
Dam Project? (Je, ni madhara gani za kijamii na kiuchumi ambazo unatarajia kutoka kwenye Mradi
uliopendekezwa wa Bwawa la maji Kithaayoni?)

:&’%mow\ 65& YMeeNlice il a0 ‘\Neg

Kindly propose any mitigation measures the proponent needs to put in place during and after the
development of the proposed Kithaayoni Concrete Dam Project. (Tafadhali, elezea hatua za zozote
zakupunguza unazopendekeza ambazo mshiriki anahitaji kuweka wakati na baada ya maendeleo ya Mradi

uliopendekezwa wa Bwawa la maji Kithaayoni)

P o e S.a

Do you support the development of the proposed Kithaayoni Concrete Dam Project?
(Je! Unakubaliana na maendeleo ya Mradi uliopendekezwa wa Bwawa la maji Kithaayoni?)

e T s = XN

THANK YOU FOR YOUR CONTRIBUTION
ASANTE KWA KUCHANGIA
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