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EXECUTIVE SUMMARY

Project:
Development of the 50kw AC Misbrid in Selected Wiklectrified Areasi Kerio Trading
Center

Proponent: Rural Electrification and Renewable Energy Corporation (REREC)

Location: Kerio Trading Center, Kerio sub location, Turkana Central Constituency in Turkana
County, Kenya.

Project Background

Rural Electrification and Renewable Energy Corporation (REREC), mandated by the
Government of Keny#o accelerate the pace mfral electrification, through a partnership with
the World Bank,wishes to develop a hybrid migrid (solar/ thermal) powered 50 Kv AC
station, to supply electricity to Lodwar tovamd its environs

The project site is locateak the Kerio Trading Ceer, behind the Kerio Primary Schodihe
project site will be on a piece of land measurihgcres;however,acquisition will be done for
the5-acreplot to have room for expansion

Project Description
The proposed project will be implemented Keerio trading Centre in Turkana County. The

proposed project will be a Hybrid Mu@rids (P\¢/Diesel). The proposed hybrid systems for
electricity supply to the mini grids will combine renewable resource (solar) along with thermal
generation. The construction aogeration of the hybrid generation systems of the -gpitai will

be carried out by private agents (independent power producers (IPPs), who will own the thermal
plants, and operate the solar power facilities (which will be public investments to be financed
under the Scalingdp Renewable Energy (SREP) project) under power purchase agreements
(PPAs) to be signed with the national utility Kenya Power (KPLC). PPAs will be procured
competitively by REREC. It is proposed that the solar PV system will be trermeainode of
generation with the diesel generator set acting as a backup.

Photovoltaics (PV)

The project will use 300W polycrystalline silicon module with three strings connected in series.
Each string will have five sets of panels connected in semiéis,output converged at the six
way combiners. The life expectancy of the PV modules is estimatee3&t @&ars.

The tracking type will be the Game Changer Fixed Tilt. These will allow PV modules to be
securely attached to the ground at a fixed tilt anghe mounting panel is recommended to be
fixed at Smetres high for security reasons and to avoid any casting of shadows on the panels by
trees, thereby reducing the number of trees to be cut off.



Solar Batteries

The battery considered is leadid, dep discharge type with a permissible repeated deep
discharge without damage. Automotive or starting type batteries are not acceptable. It shall be of
the open Aventedo OPzS type with recombinat.
inspection of electlyte level. The batteries must be manufactured according DIN 40736
AStationary batteries with tubular positive p

The grid will be composed of 24 solar batteries with two parallel strings, with each string
containing 12 batteries connected in series. The solar batteries are rated at 2v 1500Ah and will
have a life span of half of the solar PV panels hence requiring replacement once in a life span of
30years. This calls for mitigation measures to be put iredtarcthe disposed batteries.

Diesel Genset

The Diesel Generator Set shall have a capacity of 250 kVA (200 kW) with an output of 400 V /
230 V @ 50 Hz and 1500 r.p.m. The rated consumption will follow a 0.25 L/h/kW curve at
standby power. It should inclde a highly corrosion resistant enclosure, control panel and
monitoring, fuel tank and circuit breaker protections. The Diesel Genset shall be suitable for
indoor or outdoor installation and shall perform accordingly with Mulbde Inverter and the
mentianed architecture model. The Diesel Genset shall be working in a fully automatic manner
with the above stated components.

Distribution

Electricity generated at the power plant will be connected to 33Kv overhead lines that will cover
the total length of thdistribution lines as illustrated in the distribution designs.

The project activities are divided into three phases will include: site preparation and Construction
(commissioning), operation (including maintenance and repair), and decommissioning phase.

Environmental and Social Impact Assessment (ESIA)

The ESIA was conducted orothy Muli, a NEMA-registered consultant (Registration Number

6295 specialized in conducting Environmental and Social Impact Assessments (ESIAs). This
study was undertaken in lingith procedures set by Kenyan legislations, World Bank (WB)
Environmental and Social safeguards policies aalkvant internationalagreements and
conventios. This study was also conducted in accordance witlEtivronmental and Social
Management Framewk (ESMF) for Kenya Electricity Modernization Project (KEMP) Off Grid
Component, Wor | d Bankods Gener al Envitreonment
International Finance Corporation (IFC) Performance Standards on Environmental and Social
Sustainability P12, Equator Principles Il 2013, and IFC Utili8cale Solar PV Power Plants: A

Project Developers Guide.



Kenya Environment Management and Coordination Act (EMCA, Z888ndment 2015)
through the Environmental and Impact Assessment (EIA) regulationipalsited in the Gazette
Notice No. 56 of 13th June 2003. Under Schedule Il of the Act, such projects are required to
develop an ESIA to avert the potential adverse impacts of the proposed project and propose
recommended mitigation measures.

ESIA Methodology

The consultants used screening, scoping and detail analysis methodology for the ESIA study.
The approach and methodology applied during the study enabled collection of both primary and
secondary data. Following the screening done as part of the KEBWH- Bhe proposed project

is categorized as Category B

The key activities undertaken during the assessment included the following:

1 Undertaking public and stakeholder consultations in the process through interviews and
meetings with stakeholders and #féected members of public,

1 Evaluation of the activities around the project site and the environmental setting of the
wider area through physical observations and literature review;

1 Identification of anticipated environmental and social impacts withcpéat focus on

social, economic and natural resources aspect,

Identify suitable mitigation and preventive measures appropriate for impacts

Development of a comprehensive environment and social management plan for

integration into the project implementat

1 Report writing, review and submissions.

1
1

Legal Framework

All activities were carried out according to Kenyan legal and regulatory frameworks and
International Best Practices/Standards. The legal frameworks and guidelines used include the
following:

World bank safeguard policies

World Bank Group EHS Standards

National legislations

National policies and plans

National institutional framework and permits

International agreements and conventions

IFC Performance Standards

Equator Principles

ONOOTAWNE

Public and St&eholder Consultation

Stakeholders were identified and engaged as part of this ESIA. Public/stakeholder consultation
and participation ensures that the views of the affected and interested parties are incorporated as
early as possible in the project desmhent, thereby minimizing the potential for unexpected
opposition of the proposed development, and potential for adverse effects to the enviesmanent
community It is also very beneficial to incorporate the views of the public into the design
process fothe adoption of the best workable models and systems.
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Identified Stakeholders were grouped into two broad categories:

1 Primary Stakeholders - Those directly affected by the project such as members of the
public and various surrounding institutions.

1 Secomary Stakeholdersi Those indirectly affected by the project but influence the
project development during project implementation. These include the responsible
agencies of both the County and National Governments and civil organizations.

The stakeholderrgyagement revealed that the local community members are supportive of the
project. Below are some of the key issues, concerns, and comments raised during the stakeholder
consultation exercise:

Human Resource /Employment Opportunities

The community memberBom Kerio locationwould like that the locals be considered for
employment opportunitiesSThe consultants supported the opinion of the community members
and added that the proponent is known to have always given local communities in project area
employmen consideration.

Project Benefits

The community members requested the proponent to come up with programmes that will ensure
they benefit from the project. Some benefit proposals made by community memberkénidhe
included generating enough power andpmy of power to large number of people, institutions in

the area with reliable power not only people or intuitions close to the site. They stated if supplied
with adequate power the community members will benefit by electrifying their homes and
businesses

Opinion on Project implementation

It is clear from the questionnaires received back that electricity is a vital ingredient for economic
development oKerio areaAll the residents unanimously admitted that they are interested in this
project and in soa@ng pointed to the benefit that will accrue to them.

Overall outcome of consultation

Overally, the stakeholders consider this project a positive venture and will like to see the
implementation take off.

The project is viewed positively in the sense thahvelectricity in the area, new business
opportunities will emerge such as computer and photocopying and refrigeration services/ ice
making, pupils will have prolonged study time, improved health services as drugs that require
refrigeration will be availble, improved security through street lighting and charging mobile
phones will not be a problem and hence calling during emergency times will not be a problem
anymore.
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Project Impacts and Mitigation Measures

Possible impacts both positive and negativet thdl be associated with the proposed
development were identified from their sources. These sources included: project activities,
equipment and processes.

The sources were thereafter linked to their main receptors suskselne environmental and
socid condition with respect to the four phases of the project implementation cycle which
includes the design phase, construction phase, operation phase and the decommissioning phase.

Assessment of the identified potential impact was done by developingréocribased olvorld
Bank safeguard policies which was used to determine the severity of the identified impact in
terms of significance, duration, reversibility, likelihood of occurrence, and geographical extent.

Most of the project impacts will occur dng preconstruction and construction phases, such as
clearing of vegetation, preparation of foundation, air pollution from traffic, Occupational Safety
and Health (OSH) risks. The proposed project will also have several positive economic impacts
during is different implementation phases that include creation of employment, development
stimulation through revenue generation, taxes and income, creation of a market for goods and
services, procurement opportunities and, business creation opportunitiesidas \@mpanies

and individuals.

The triggered World Bank Safeguard Policies and identified negative impacts affecting both the
environment and social wdlei ng of the projectds surroundin
level of no significance throughbuthe project implementation cycle. Some of the
recommendations the report has provided include, but not are limited to:

A Use of a Grievance Redress Mechanism to record any complaints from surrounding
community members, and procedures to respond to them.
Impose and enforce speed limits and provide driving guidelines for vehicle operators.
Inform local residents beforehand, via notices and advisories, of pending noisy periods
and solicit their tolerance well before the commencement of any activities.
Employing an OSH plan that will outline all OSH risks and provide a strategy for their
management.
Work areas should be clearly defined and demarcated, where necessary to avoid
unnecessary disturbance to areas outside the development footprint.
Provision of suithle facilities for the collection, segregation, and safe waste disposal.
Waste should be segregated in terms of recyclable, reusable, biodegradable, non
biodegradable and waste handling equipment provided.

> > > P>

Environmental and Social Management Plan and Moitoring Plan (ESM and MP)

An ESMP and MP has been developed to manage identified potential impacts that are
har moni zed with World Bankds Gener al Environn
bank safeguard policies to keep the impacts at an acceptl throughout the project

lifecycle. The ESNP and MP set a standard for successful implementation of the project as well

as for respect and conservation of both social and environmental set up within which the project

will exist and operate. Some asfgeof the ESM and MP recommend training anttaming of

the responsible persons to ensure that they have the capacity to implement the mitigation
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measures recommended. This implies that training and capacity building form a key pillar in the
implementéon of the ESMP and MP.

Rural Electrificationand Renewable Energy CorporatiREREC) nust also establish and
maintain an organizational structure that defines roles, responsibility, and authority to implement
the ESMP and MP described in this ESIA.eyhwill ensure monitoring of the project
development and operational activities to ensure that any adverse impacts that were unforeseen
are identified and addressed in a timely fashion.

Project Alternative

With the implementation of the proposed mitigatimeasures, including sound construction
management practices, the triggered world bank safeguard policies and anticipated impacts on
soils and drainage, air and water quality, flora, fauna, and avifauna will be reduced to levels of
insignificance and whengossible avoided.

Under the ANo Projectodo alternative, there wou
no increased benefits from the site, neither would there be insignificant environmgrzets.

Conclusion and Recommendation

An ESIA procas facilitates decision making and environmental accountability thereby
safeguarding sustainable development. The ESIA was conducted in accordance with set
guidelines in the Environmental & Social Management Framework (ESMF) for Kenya
Electricity Modernizéion Project (KEMP) Off Grid Component World Bank Environment and
Social Management Framework; safeguard policies, IFC USldgle Solar PV Power Plants: A
Project Developers Guide; and Kenyan legislations. The WB policy on environmental and social
sustanability and Kenyan legislation require that all new developments incorporate assessment
to identify the environmental and social impacts, risks, and opportunities of projects. The
assessment encompasses effective community engagement through dis€lpsojexiorelated
information, consultation with local communities on matters that directly affect them, and the
proponentds management pl an of environment al
the project.

The stakeholders consulted are in pag of the project stating that it will bring positive
economic development such as employment and development in the area. The proposed project
will trigger severalWorld Bank safeguard policies moreover have several positive economic
impacts during itslifferent phases including:

A Employment creation

Economy stimulation through increased income

Creation of a business and procurement opportunities for organizations and local business
people

Improved security, with use of security lighting at the progéet

Improved water quality through introduction of water filtration equipment to remove
excess salts and balances mineral contents

Technology access, leading to setting up of ICT facilities and purchase of computers in
Kerio

Improved medical facilitiesespecially the governmental dispensary through introduction

of electricityoperated machines into the facility

> > > >D>>r
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Education enhancement through introduction of extended learning hours for learners as a
result of electricity availability

Displacement of C@ that would otherwise be produced if other sources of- non
renewable energy were to be used

Climate change mitigation

However, the project will present environmentsdcialand OSH risks like most Mirfybrid
(solar/ diesel) gd development projects. Tee include:

T
T
T
T

l

Sociocultural issues land acquisition and land use

Visual impacts

Disposal of the modules and batteries at the end of their lifetime

Impacts related to the construction of ancillary facilities including access roads and
power transmissionries

Impacts related to labor influx during the construction and operation phases

The study found that the projesbuld besustainable ithe required environmental and social
management plans and practices are implemented accordingly, enabling tbetprojeet the
requirements of WB ESF and Kenyan legal frameworks, these being:

The ESIA also recommended appropriate monitoring of the project develgmpergtionabnd
decommissioning@activities, to ensure that adverse impacts that were unforeseadeatified
and addressed in a timely manner.
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CHAPTER ONE: INTRODUCTION

1.1 Background

The national economic growth for Kenya is on upward trajectory as exemplified by the economic
performance during the first quarter of 2009 that recorded an economic growth of 3.6%. It is
anticipated thatite economic growth pattern will surpass the economic growth pattern witnessed
before December 2007 of 7.1% as the country gears towards the realization of vision 2030.
Significant effects of this growth are notable in agriculture, tourism and constraghong
others. Considering that electricity demand is derived demand that is heavily influenced by the
economic performance of the country, there is need to plan for sufficient electricity capacity
additions to meet the growth aspirations of the Vision 2030

The Government of Kenya through the Ministry of Energy and Rural Electrification and
Renewabl e Energy Corporation ( REREC) have a
generation capacity at the off gr-igmditogpowdr r e mot
generation plants in selected-el ectri fi ed areas Pr ojMeditmb or o0
Sized Hybrid MintGrids (P\#/ Dieselproject.

This proposed project is in line with the commitment of the Government of Kenya to reach 100%
electriagty access by022through grid extension, staradone individual plant and autonomous
mini- grids. The selected area for the migiids are Mageta Island, Siaya County; Ngodhe and
Takawiri Islands in Homa Bay County; Mkwiro and Wasini, Kwale County, Kedisland in

Kilifi County; Kaerisand Kerio Market in Turkana County and Nana and Dabel Markets in
Marsabit County. The sites have been grouped into three lots; [(Btsites in Nyanza region);

Lot 2- (3 sites in coast region); and Lot(@ sites in orthern Kenya region).

1.2 Rural Electrification and Renewable Energy Corporation (REREC)

The project Proponent is the Rural Electrificataomd Renewable Energy Corporation (REREC)
- a State Corporation established under the Energy Act, 2019 (for psirpbaecelerating the
pace of rural electrification and promotion of renewable energy technologies in Kenya.

1.3 Project Description

The Government of Kenya through the Ministry of Energy and Rural Electrification and
Renewable Energy Corporation (REREG)a v e a plan t o boost t he
generation capacity at the off grid and remote areas of Nyanza, Coastal and North Eastern
Regions Country by putting up a Hybrid MiGirids (PV/ Di es el ) in a projec
pr op os e-dyidioMiower gneration plants in selected-anl ectri fi ed areas
otherwise referred to adedium-Sized Hybrid MiniGrids (P\#/ Dieselproject fere in referred

to as the Projegt



One of the project site areas chosen in the Northern Kenya risginrKerio Trading Center

Kerio Location Turkana CountyThe proposed project is aimed at generating electrical energy
that could be used for domestic, commercial, communications sectors and social institutions
within the project locality irkerio centerand the ewrons of Ladwar town

1.4 The ESIA Report

1.4.1ESIA Justification

This Environmental and Social Impact Assessment study was commissioned to ensure that
significant impacts on the environment are taken into consideration at the construction and
operationstages. The ESIA is further conducted in accordance with Section 58 of Environmental
Legislation, Environment Management and Coordination Act (EMCA) 1999 and its subsidiary
legislation, including the Environmental Impact Assessment and Auditing Regsl@EMWEA)

of 2003. Other international environmental and social assessment standards adhered to in this
report include the World Bank OP4.01 (Environmental assessment) and the IFC Environment
Performance Standards, policies.

This Environmental and Socidinpact Assessment has identified both positive and negative
impacts of the proposed project to the environment @xmunity, andpropose mitigation
measures in the Environmentahd SocialManagement Plan developed to address potential
negative impactgjuring the construction, operation and decommissioning phases of the project,
for overall environmentadnd sociakustainability

The EIA study report includdakefollowing sections

A review of the policy, legal and administrative framework

Description of the proposed project

Baseline information (Biophysical and So&gonomic environment)

Assessment of the potential environmental impacts of the proposed project on the
biophysical, socieeconomic and cultural aspects.

Development of the mitigatiomeasures and future monitoring plans

1 Occupational Health and Safét@HS.

= =4 4 A
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1.4.2 Terms of Reference (ToR) for the ESIA Process
The following terms of reference for the proposed Hybrid MBnids (P\#/ Diesel) Power plant
in selected welectrified areasi®ject were used by the ESIA expert team.
9 Identification of both positive and negative impacts and the most appropriate
interventions during construction and operation.
1 Collection of baseline socieconomic data of the proposed project area and potential
impact expected from project construction, implementation and operation from
existing secondary data sources.



1 Development of an environmental and social monitoring program (ESMP) during
construction and operation and presentation of plans to minimizggataj or
eliminate negative effects and impacts.

1 Description of implementation of ESMP.

1 Identification and consultation with key stakeholders, facilitation of public
consultation and conducting interviews with the proposed project beneficiaries.

1 Maintenance of all correspondences with NEMA relating to the ESIA including
improvement orders in close consultation with the client.

1 Acquisition of an Environmental and Social Impact Assessment License from
NEMA.

1.5 Objectives and scope of the Study

The Kenyan Government Policy on all new projects, programs or activities requires that an
Environmentaland Sociallmpact Assessment is carried out at the planning stages of any
proposed undertaking that is likely to harm the environnagrt communityto ensue that
significant impacts on the environment are taken into consideration during the design,
construction, operation and decommissioning of the facility.

1.5.1 Objectives

The main objective of this assessment was to identify significant potential ingbaletsproject

to environmental andand community,and formulate recommendations to ensure that the
proposed project takes into consideration appropriate measures to mitigate any adverse impacts
througlout the project cycl@he assessment was undertakenfull compliance with the
Environmental Management and Coordination (amended) Act 2015 and also the Environmental
Impact Assessment and Audit Regulations, 2003. In addition, appropriate sectoral legal
provisions touching on such projects have also befsmred to for the necessary considerations
during the construction, commissioning and operation of the proposed M&iingioh Hybrid
Mini-Grids (P\#/ Diesel) such as the one proposed in Kerio Trading Centre

Specific objectives of the study included théddwing:

A Present an outline of the project background,

A Establish the environmental baseline conditions of the project area and review all
available information and data related to the project,

A Identify key areas for environmentaipcial, health and daty concerns as well as the
anticipated impacts associated with the proposed project implementierationand
decommissioning,

A Establish a comprehensive environmerdadd socialmanagement plan covering the
construction, operation and decommissignimases of the project,



A Preparation of a comprehensive Project Report in accordance with the local
environmental legislation and submission to NEMA for further instructions and/or
approval.

1.5.2 Scope
The EIA scope largely covered the following areas
(1) Baseline Conditions:
A Environmental setting (climate, topography, geology, hydrology, ecology, water
resources, sensitive areas, baseline information etc.),
A Socioeconomic activities in the surrounding areas (land use, human settlements,
economic ativities, institutional aspects, water demand and use, health and safety, public
amenities, etc.),

A Infrastructural issues (roads, water supplies, drainage systems, power supplies, etc.).
(2) Legal and policy framework:

A Focusing on the relevant natioraivironmental laws, regulations and-llayvs and other
laws and policies, including World Bank Group policy guidelines and standards focusing
on allied activities relative to the project in question.

(3) Interactive approach was adopted for the immediatghborhoodo the sitein discussing
relevant issues including among others:

A Land use aspects,

A Neighborhood issues,

A Project acceptability,

A Social, cultural and economic aspects,

(4) Environmental impacts:

A Physical impacts,
A Biological impacts,

A Legal Compliance.

1.6 EIA Approach and Methodology

The approach to this exercise was structured such as to cover the requirements under the EMCA,
1999 (and the Amended 2015 Act) as well as the Environmental Impact Assessment and Audit
Regulations, 2003. ltinvolved largely an understanding of the project background, the
preliminary designs and the implementation plan as well as commissioning.

In addition, baseline information was obtained through physical investigation of the site and the
surrounding areasnformal interviews with a random sample of people from the surrounding

4



community, use of public participation forms, site checklist, photography, and discussions with
other stakeholders.

The key activities undertaken during the assessment were:

A Continwus discussions with the stakeholders and accessing other sources of information
on the proposed project details, the site planning and implementation plan,

A Physical inspection of the proposed site, photography, and interviews with people in the
immediate neighborhoodto the site and community members at larde public
participation form was used to record their opinion regarding the project

A Evaluation of the activities around the site and the environmanthsociaketting of the
wider area.

A This wasachieved through existing information, literature and physical observations,

A Review of available documentation,

A Reporting, review and submissions

Below is an outline of the basic ESIA steps that were followed during this assessment:
Step 1: Screening

This was the first stage when the proposed project was evaluated, guided by EMCA (1999), the
EMCA (amended) Act of 2015 and the Environmental and Social Management Framework
(ESMF) of 2015. Electricity development activities are listed under schedul&RIGA, 1999

among projects requiring EIA before commencement. In addition, other considerations taken
during the screening process included the physical site location, zoning, nature of the immediate
neighborhood, sensitivity of the areas surrounding tteeasid socieeconomic activities in the

area, among others. Once this screening was conducted and based on the project category, the
project was subjected to the scoping (to produce this Project report) as part of the ESIA process.

Step 2: Desk Study

Documentation review was a continuous exercise that involved a study of available documents

on the project including the project aetp pl ans and architectdés st
documentation, environmental legislation and regulations, integrated abexngiopment plans,

location maps, etc.

Step 3: Site Assessment and Consultations

With the background obtained from the site investigation, discussions held, and the
documentation review, the proposed project was evaluated and an assessment made on the
potential environmental and social impacts. Consultations were made with the Proponent



(REREC Engineers), county and national government officials, as well as selected members of
the community.

Step 4: Establishment of Baseline Conditions

Physical inspectiess and observations constituted the main baseline survey activities. It was
considered unnecessary to carry out environmental sampling and analysis (e.g. air, water, noise,
soil) because the proposed development will not have hazardous emissions olsrésiciutne
anticipated activities after commissioning; it will therefore not have any economic benefit to the
client neither would it add any value to the report to analyses environmental parameters that are
not expected to be adversely impacted by pt@etvities.



Step 5: Reporting

The report is presented as outlined below:

Chapter 1: Introduction of the project which include project Background, Scope of the ESIA
Study, Study Methodology and Presentation of the report.

Chapter 2: Project Descriptin.

Chapter 3: Gives the Policy, Legal and Regulatory Framework Policy, Legal, Institutional and
Administrative Framework.

Chapter 4: Baseline Information of the Study Area.

Chapter 5: Outcome of the Public Participation and Consultation process.

Chapter 6: Identification of Potential Impacts and mitigation measures of the project.
Chapter 7:. Alternatives to the Project

Chapter 8:. Mitigation Measures of Potential Impacts of the Project

Chapter 9: Environmental and Social Management and Monitoring FEESMMP)

Chapter 10: Concludes the Project and recoups the core recommendations.

1.7 Target Group for the ESIA Report

The ESIA Report has been prepared for use by different stakeholders to be involved in the
construction and operation of the proposedity Mini-Grids (P\£/ Diesel) Power plant. This
report contains useful information on policies and procedures to be adhered to, implementation
modalities, analysis of potential environmental and social impacts and suggested mitigation
measures at varioudages of project activities. The information will be useful in planning,
implementation, management and maintenance of the plant.

In this regard, the report is useful to the following stakeholders:

A Funding agencies and donors;

A Relevant government minigés and agencies;
A Affected and Interested persons;
A

Planners and Engineers to be involved in preparation of designs and plans for the is
Medium-Sized Hybrid MintGrids (P\#/Diesel) power plant;

>\

Contractors to be engaged in the construction works foistidediumSized Hybrid
Mini-Grids (P\A/Diesel) power plant;



A People to be involved in the management and operation of this M&laed Hybrid
Mini-Grids (P\#/Diesel) power plant.
CHAPTER TWO: PROJECT DESCRIPTION

2.1 Nature of the Project

The proposed pject has taken into consideration the details as described irtheDesign
Report forPreparation of Mini Grids in Selected urElectrified Areas in Marsabit and Turkana
Counties, Kenyaa report by REREC prepared by the University of Southamptayysa@017.

The main inputs and assumptions used during project reporting have been taken from project
final designs conducted in 2015 and partly the feasibility studies conducted in June 2017.

2.2 The project Site

The specificprojectsite in Kerio is the5 acrepiece of land behind the Kerio primary school
Kerio tradingCenter Turkana Central Constituency in Turkana Cousmdyseen in thenap and
photographherein The GPScoordinates for the piece of lamsl 2°59'49.6"N 36° 3'19.6"E&s
shown in the figte 2.1 below.
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Fig. 2.17 Location of Kerio within Kenya and location of settlementssurveyed within the
area.

2.4 Site Ownership and Land Use

Thesitefor the proposedola¥ diesel hybridgoowerproject has good access and land is available
for mini-grid installation.The proposed land area is communally owAdte 5acrepiece ofland
wasidentified and donatedto REREC after consultations between REC representatives and
various Turkana county departments representatives wigtihded; LandAdministrators, Land



Surveyor, Ward administrators, Sub County Administrators and Representativesthe
Turkana Countyninistry of Energy.

Kerio trading centemwas observed abarren lad, with very few vegetatianThe village is

situated in a semiarid landscape which can be accessed by a 4x4 vehicle using the sand road
from Lodwar town to the villge. This is the nearest electrified town located approximately 60

km from Kerio, taking 1 hour to drive.

2.5 ProjectLayout and Components
2.5.1DesignLayout

Design/drawings

Photovoltaic
Diesel Back-up

£EE -

To Distribution Line LEGEND

=P DC current Bus

= AC current Bus

Batteries

Fig. 2.27 Photovoltaic (PV) Power Generation) Designabove



2.52 Project Design Components
The components required for the design in K&ite are illustrated below.

2.5.2.1TransformerLocations

50kVA transformers were chosen as it is the lowest size for three phase transformers in the
system. The system is designedailow for low voltage extensions in the short time for new
developments especially by the County Government as they set up the facilities. At one end we
have the Livestock market and water pump and is most likely to grow as the government builds
facilities.

I.  Kerio Primary and Secondary School,
ii.  Kerio Market, and
iii.  Kerio Village.

2.5.2.2Stepup Transformers

The yield from the inverters will be 0.433kv which will be stepppdo 33Kv using a stepp
transformer rated at 250Kva, 0.433/33kv. It will then bancteled through the grid connections
to the local community loads at 33Kv. There will be one-sigpransformer located close to the
power plant.

This transformersd | ife expectancy wil/ be
which are vey high, hence their life expectancy will reduce drastically form the expect@8 20
years

2.5.2.3Step down transformers

They will bethreein number, all located iKerio at specific points due to demand as illustrated

in the distribution designs. Theyili\be used to step down the current to a value that can be used
by the load at the consumption point. They will be rated at 50kVA 33kv/0.433kv.

This transformers life expectancy will be variant to the temperature of the project location which
are very hgh, hence their life expectancy will reduce drastically form the expect28 96ars

2.5.2.4Solar PV modules

The project will use 300W polycrystalline silicon module with three strings connected in series.
Each string will have five sets of panels nented in series, with output converged at the six
way combiners. The life expectancy of the PV modules is estimatee3a y@ars.

2.5.2.5Module mounting
The tracking type will be the Game Changer Fixed Tilt. These will allow PV modules to be
securey attached to the ground at a fixed tilt angle. The mounting panel is recommended to be
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fixed at Smetres high for security reasons and to avoid any casting of shadows on the panels by
trees, thereby reducing the number of trees to be cut off.

2.5.2.6Charge controllers
The seven strings of solar panels will use seven 85A charge controllers to regulate power going
into the solar batteries.

2.5.2.7Solar batteries

The battery considered is leadid, deep discharge type with a permissible repeated deep
dischage without damage. Automotive or starting type batteries are not acceptable. It shall be of
the open fAventedo OPzS type with recombinat:.
inspection of electrolyte level. The batteries must be manufactured accd@thih 407361:
AStationary batteries with tubular positive p

The grid will be composed of 24 solar batteries with two parallel strings, with each string
containing 12 batteries connected in series. The sottaries are rated at 2v 1500Ah and will

have a life span of half of the solar PV panels hence requiring replacement once in a life span of
30years. This calls for mitigation measures to be put in place for the disposed batteries.

The life expectancy ofatar power batteries is function of the depth of discharge which affects
the electrolyte used in the respective batteries. For optimum function of the batteries for solar
power grid connection a 50% is usually recommended which implies the life sparbaftdrees

is reduced to period of 3 to 5 years, however the proponent will decide on the make of battery in
terms of cycles and depth of discharge deems optimum for the intended purpose of the batteries.

2.5.2.8Inverters
Inverters with a rating of 8 KVA will betilized to convert DC power to alternating current (AC)
for association with the utility framework. There will be three inverters for the entire grid.

The life expectancy of solar inverters will range from 10 to 20 years depending on the regular
scheduld maintenance or the normal tear and wear of faults in the connection.

2.5.2.9Grid Connection Interface
Electricity generated at the power plant will be connected to 33Kv overhead lines that will cover
the total length of the distribution lines as illustratedhie distribution designs.

2.5.2.10 Distribution lines

The proposed site is located in a semd area with many ants and ant hills evident. Wooden
poles are not sustainable in these areas as they are eaten by termites leading to collapse. Most of
the installedwooden poles in these areas are now rotten and being replaced by concrete poles.
Eco and concrete poles should therefore be considered for these projects. The fittings used
should be Aluminum and Steel as per national grid.
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A total of 9.5 km high voltageables as well as a total of 14.3km low voltage cables will be
installed in theKerio project area.

2.5.2.11 The Diesel Genset

The Diesel Generator Set shall have a capacity of 250 kVA (200 kW) with an output of 400 V /
230 V @ 50 Hz and 1500 r.p.m. The rated consion will follow a 0.25 L/h/kW curve at
standby power. It should include a highly corrosion resistant enclosure, control panel and
monitoring, fuel tank and circuit breaker protections. The Diesel Genset shall be suitable for
indoor or outdoor installadn and shall perform accordingly with Muthode Inverter and the
mentioned architecture model. The Diesel Genset shall be working in a fully automatic manner
with the above stated components.

2.6 Project Activities

The project activities are divided intioree phases as listed below:
1 Site preparation and Constructi@ommissioning)
1 Operation (including maintenance and repair)
1 Decommissioning

During implementation of the project cycle from the commissioning to decommissioning stage
there will be a stronfpcus on managing the occupational health and safety risks of the workers.
The project developer/contractor is mandated to ensure that all reasonable precautionary
measures are always considered to safeguard the health and safety of workers. Protective an
preventive measures that will require implementation include the following, in order of priority:

w Elimination of the hazard by removing the activity from the work process.

w Controlling the hazard at its source through use of engineering controls.

w Minimizing the hazard through design of safe work systems and administrative or
institutional control measures.

w Providing appropriate personal protective equipment incorporating training, use and
maintenance of PPE.

Work risk assessments should be carried outegliag any project activity as a method for
identifying occupation hazards, assessing risks, and developing appropriateduston
measures to protect the health and safety of workers. The core activities that will be completed as
a component of projedevelopmentand that must incorporate occupational health and safety
measures during implementation are outlined below:

2.7 Pre-Construction Activities

Prior to construction activities of the solar power farm, the site will be prepared. Site preparation
will include involve erection of a perimeter fence, vegetation clearance, leveling and grading
areas, construction of access roads, decommissioning of structures on site and setting up site
security. The project location is in tierio Market/ trading ceet with an access road running
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through houseand tradingstructures Speed should be limited to 20Km/h due to the presence of
children and random human traffic.

2.8 Construction activities
Construction activities will involve the following:
A Site prepartion (clearance of vegetation, preparation of a site office and stores, fencing
to avoid intrusion)
Disposal of any soil that could is not required, excavations/earth moving, filling and
foundation laying,
Procurement of construction materials and @ginof the same to the site,
Civil, mechanical, and electrical works,
Building works, trampling and removal of construction wastes,
Storage and utilization of materials,
Construction of fuel storage tank farm
Installing of containerized generators
Installation of transformers
Piping of fuel lines
Cabling
Running the generators
Completion of the plant,
Solid waste collection and commissioning of the plant.

>\
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2.9 Construction and Operation Period

The construction period for the proposed projectdsribnths. It is estimated that a total of 14
technical/ skilled staff and between-3800 unskilled staff will be employed throughout the
construction and operational phases of this project. The HybridGtids (P\4/ Diesel) Power
plant inKerio center igplanned to operate within its lifespan of over 2B years.

2.10Project Budget

The proposed power plant has been sized at 50kWp of solar energy, 3000 Ah of battery storage
and a 2ekW diesel genset. The budgeted investment for the project (includindjstndution

costs) is of KEQ.08,555,55%0 and the cost of ESMP will be KE20, 000.00
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CHAPTER THREE: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

This chapter outlines the policy, legal, regulatory and institutional framework in Kenya
particularly for environmental management, protection and assessment applicable to the
proposed Mediurbized Hybrid MiniGrids (P\£/ Diesel Project. The Project will be subject to
laws, regulations, guidelines and standards of the Government of Kenya and international
ingtitutions (IFC/World Bank). Note that wherever any of the laws contradict each other, the
Environmental Management and Coordination Act (EMCA) prevail.

3.1 Constitution of Kenya

The Constitution of Kenya, promulgated into law in 2010, is the supreme e &epublic: It
provides the broad framework regulating present and future development aspects of Kenya and
along which all national and sectoral legislative documents are drawn.

With regard to environment, Section 42 inside the Bill of Rights of thestitation, states that:

every person has the 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 legislative
and other measures; particularly thasentemplated in Article 69; and to have obligations
relating to the environment fulfilled under Article 70.

Chapter 5 of the new constitution provides the main pillars on which the 77 environmental
statutes are hinged and covers "Land and Environmentihahales the aforementioned articles

69 and 70. Part 1 of the Chapter dwells on land, outlining the principles informing land policy,
land classification as well as land use and property. Part 2 of the Chapter directs focus on the
environment and naturale sour ces . It provides for a clear
respect to the environment. The Chapter seeks to eliminate processes & activities likely to
endanger the environment.

Article 69 states that the State shall:

1 Ensure sustainable dggation, utilization, management and conservation of the
environment and natural resources, and ensure the equitable sharing of the accruing
benefits;

1 Work to achieve and maintain a tree cover of at least ten percent of the land area of
Kenya;

1 Protectand enhance intellectual property in, and indigenous knowledge of, biodiversity
and the genetic resources of the communities;

1 Encourage public participation in the management, protection and conservation of the
environment;

1 Protect genetic resources amdlogical diversity;

i Establish systems on environmental impact assessment, environmental audit and
monitoring of the environment;
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1 Eliminate processes and activities that are likely to endanger the environment; and,
1 Utilize the environment and naturasources for the benefit of the people of Kenya.

There are further provisions on enforcement of environmental rights as well as establishment of
legislation relating to the environment in accordance to the guidelines provided in this Chapter.

In conformty with the Constitution of Kenya 2010, every activity or project undertaken within
the Republic of Kenya must be in tandem with
well as adherence to the right of every individual to a clean and healtingrenent.

Section 70 provides for enforcement of environmental rights thus:

1 If a person alleges that a right to a clean and healthy environment recognized and protected
under Article 42 has been, is being or is likely to be, denied, violated, iedrioigthreatened,
the person may apply to a court for redress in addition to any other legal remedies that are
available in respect to the same matter.

1 On application under clause (1), the court may make any order, or give any directions, it
considers apppriater i
(a) to prevent, stop or discontinue any act or omission that is harmful to the
environment; (b) to compel any public officer to take measures to prevent or
discontinue any act or omission that is harmful to the environment; or
(b) To provide compensain for any victim of a violation of the right to a clean and
healthy environment.
91 For the purposes of this Article, an applicant does not have to demonstrate that any person
has incurred loss or suffered injury.

Essentially, the Constitution has embichesmd provided further anchorage to the spirit and letter

of the Environmental Management and-@dination Act (EMCA), 1999, whose requirements

for environmental protection and management have largely informed Sections 69 through to 71
of the Document. IrSection 72 however, the new constitution allows for enactment of laws
towards enforcement of any new provisions of the Supreme Law.

The proposed project complies with the Constitution by proposing a framework in its ESIA on
Social, Health, safety and @ranmental protection.

3.2Government of Kenya Policy Framework

Applications of national statutes and regulations on environmental conservation suggest that the
owner of any project has a legal duty and responsibility to discharge wastes of acceptéile qual
to the receiving environment without compromising public health and safety. This position
enhances the importance of an EIA for the proposed extension project to provide a benchmark
for its sustainable operation when it is finally commissioned. Thegsed MediurSized
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Hybrid Mini-Grids (P\#/ Dieselprojectcomplies with government policy framework by the act
of the proponent conducting ESIA study before initiating any civil works on the project.

3.3National Policy Framework

Several policies have beeéeveloped over the years to guide the development and management
of proposed projects to ensure both economic and social sustainability these policies are
discussed below.

3.3.1The National Poverty Eradication Plan (NPEP)

The objective of the NPEP is teduce the incidences of poverty in both rural and urban areas by
50 percent by the year 2015, as well as to strengthen the capabilities of the poor and vulnerable
groups to earn income. It also aims to narrow gender and geographical disparities anal create
healthy, betteeducated and more productive population. This plan has been prepared in line
with the goals and commitments of the World Summit for Social Development (WSSD) of 1995.
The plan focuses on the four WSSD themes of poverty eradicationtiogdat unemployment;

social integration of the disadvantage people and creation of an enabling economic, political, and
cultural environment which can be achieved through developing the transport and
communication sector. The plan will be implemented ey Poverty Eradication Commission
(PEC) formed in collaboration with Government ministries, Community Based Organization
(CBO), private sector, Ne@overnmental Organization (NGO), bilateral and multilateral
donors.

3.3.2The Poverty Reduction Strategy Papr (PRSP)

The PRSP has the twin objectives of poverty reduction and enhancing economic growth. The
paper articulates Kenyads commitment and appr
that the war against poverty cannot be won without the pgeation of the poor themselves. The
proposed project through improving transport in the area will, contribute towards economic
growth, as well as relieve the daily pressure of poverty for sustainable number of people by
enabling them reach the markets angpliers on time.

The proponent will work in collaboration with various stakeholders within the project area in
line with the objective to reduce incidences of poverty in the project area.

3.3.3National Environmental Action Plan (NEAP)

The NEAP for Kenyavas prepared in mid 1990s. It was a deliberate policy whose main effort is

to integrate environment al considerations int
The integration process was to be achieved through -sedtoral approach to develap
comprehensive framework to ensure that environmental management and the conservation of
natural resources forms an integral part of societal deemsaking.

The application of this plan is widening as the government through NEMA does not approve a
devebpment project unless the impacts of the proposed project are evaluated and mitigation
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measures proposed for incorporation in the pr
requirements of the NEAP.

This project is subjected to NEMA review angval to meet the NEAP application.

3.3.4Environmental and Development Policy (Session Paper No.6 1999)

As a followup to the foregoing, the goal of this policy is to harmonize environmental and
developmental goals so as to ensure sustainability. Thex papvides comprehensive guidelines
and strategies for government action regarding environment and development. It is
recommended that the requirements of this policy are observed, as much by:

1 Taking measures to enhance the water catchment by replamet@sy tising clean energy
to reduce deforestation;

1 Undertaking environment friendly practices during project implementation;

1 Take measures to reduce pollutants leading to eutrophication of water bodies both above
and underground water bodies; and

1 Rehabiliite project affected areas and public infrastructure among other

The proposed project will ensure that the recommended requirements under this policy are
adhered to, following the ESMPs provided in this report.

3.3.5International Policy Framework

Kenya b a signatory as well as a party to various international conventions, treaties and protocols
relating to the environment which aims at achieving sustainable development. According to the
Registrar of International Treaties and other Agreements in EnveieinfdNEP 1999), there are

216 treaties, 29 of which are of interest to Kenya. The country is a signatory to 16 such
agreements, which range from use of oil, protection of natural resources and protection of the
atmosphere. The agreements are both regamalinternational and became legally binding on
Kenya upon ratification thereof by the rightfully designated Kenyan Authority. The agreements

of interest to Kenya can be categorized as those for protecting natural resources, atmosphere and
social wellbeig of man.

The proposed project will consider the laws regulating natural resources, atmosphere, and the
wellbeing of the communities within the project site.

3.3.6 Kenya Electricity Modernization Project (KEMP) Environmental & Social
Management Framework,2015

The Environmental & Social Management Framework (ESMF) was prepared by Environment &
Social Unit, Safety, Health & Environment (SHE) Department, Kenya Power at the request of
the Rural Electrificatiorand Renewable Energy Corporation (RERETYe ESMFhas been
prepared based on an overall Environmental & Social Assessment, which includes:

1 The general baseline at project areas.
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1 Evaluation of potential Environmental & Social impacts of different project components
and subcomponents, and
1 Assessment agnvironmental practices in different ongoing and completed projects

The ESMF provides the guidelines for the preparation of all mitigation plans (Environmental &
Social Management Plans and Construction Management Plan) to respond to the anticipated
project impacts, once the solar panels and/or wind turbines installation sites, extension of low
voltage power line routes and specific household metering locations are definitively identified.

The proposed project will consider all relevant guidelines asigeavby the KEMPESMF.

3.3.7The National Energy and Petroleum Policy 2015

The overall objective of the energy and petroleum policy is to ensure affordable, competitive,
sustainable and reliable supply of energy to meet national and county developeasnatileast

cost, while protecting and conserving the environment. This policy stipulates the transformation
of the Rural Electrification Authority (REA) into Rural Electrification and Renewable Energy
Corporation (REREC) to be the lead agency for devetog of renewable energy resources
other than geothermal and large hydros.

3.3.8The Gender Policy 2011

The overall goal of this Policy Framework is to mainstream gender concerns in the national
development process in order to improve the social, legal/@gonomic and cultural conditions

of women, men, girls and boys in Kenya

The policy provides direction for setting priorities. An important priority is to ensure that all
ministerial strategies and their performance frameworks integrate gender egbijgldyves 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 scalg 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 project, procuring of suppliers and sub consultants amdrswactors to the
project.

3.39The HIV/ AIDS Policy 2009

The proposed project is to be implemented in the rural area, these areas have high freelance cases
of HIV and Aids. This policy shall provide a framework to both the project proponent and
contractor to address issues relatedHiY and Aids. In summary, the policy provides a
mechanism for:

1 Setting Minimum Internal Requirements (MIR) for managing HIV and AIDS
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1 Establishing and promoting programmes to ensure-dmgrimination and non
stigmatization of the infected;

1 Contributirg to national efforts to minimize the spread and mitigate against the impact of
HIV and AIDS;

1 Ensuring adequate allocation of resources to HIV and AIDS interventions;

1 Guiding human resource managers and employees on their rights and obligations
regarding HV and AIDS.

The Policy will be complied with during implementation of the Project, the Contract will in
cooperate in tender document and implement HIV awareness initiatives during construction of
the Project.

3.4Environmental Management and CoordinationAct of 2015 (Amended)

This project report has been undertaken in accordance with the Environment (Impact Assessment
and Audit) regulation 2003, which operationalize the environment management and coordination
act 1999. The report is prepared in conformityth the requirements stipulated in the
environmental management and coordination act no 8 of 1999 (EMCA) and the Environmental
Impact Assessment and audit regulations 2003 regulation7 (1) and the second schedule. Part Il of
the said act states that evemgrson is entitled to a clean and healthy environment and has the
duty to safeguard the same. In order to achieve the goal of a clean environment for all, new
projects listed under the second schedule of Section 58 of EMCA No 8 of 1999 shall undergo an
Environmental Impact Assessment. This includes development activities such as this new
project. In additional to the legal compliance above, the following legal aspects have also have
been taken into consideration or will be taken into consideration befwnenencement of
construction:

3.50ccupational Health and Safety, 2007

The Occupational Safety and Health Act, 2007, is an Act of Parliament to provide for the safety,
health and welfare of all workers and all persons lawfully present at workplaces, igepimv

the establishment of the National Council for Occupational Safety and Health and for connected
purposes. The Act applies to all workplaces and workers associated with it; whether temporary
or permanent. The main aim of the Act is to safeguardafetys health and welfare of workers

and nonworkers. Part 9 states that the occupier or employer shall establish a health and safety
committee where twenty or more people are employed and such an employee shall prepare a
written statement of his generablgy with respect to the safety and health at the work place.
Further, the occupier shall prepare annual safety and health audits by a qualified person.

The contractor shall adhere to all Sections of the Act as it relates to this project, such as
observing safety guidelines, provision of protective clothing, clean water, and insurance cover
are observed so as to protect all from work related injuries or other health hazards.
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3.6 Public Health Act Cap 242

Part IX section 115 of the Act states that no @ersr institution shall cause nuisance or
condition liable to be injurious or dangerous to human health. Section 116 requires that local
authorities shall take all lawful necessary and reasonably practicable measures to maintain their
jurisdiction clean ah sanitary to prevent occurrence of nuisance or condition liable to injuries or
dangerous to human health. This will have to be provided for this project.

3.7Land in the Kenyan Constitution 2010

The issue of land has informed major constitutional andiragtrative changes in the country

and it is this fact that necessitated its inclusion in the Constitution of Kenya (2010) with it being
given prominence in an entire chapter. Article 40 of the constitution is fundamental part of as far
as the issue of lahownership is concerned. It guarantees the protection of the right to property;
persons are entitled to acquire and own property of any description and in any part of the
countryl6. It also delimits the powers of the legislature by prohibiting any legsthat would
arbitrarily deprive a person of property of any description or of any interest in, or right over, any
property of any description or to limit, or in any way restrict the enjoyment of any right under
this Articlel7 on the basis of any of tgeounds specified or contemplated in Article 27 (4)18.
This chapter therefore lays and important foundation for vesting of any rights attached to rights
and the enjoyment of any such rights.

Chapter Five of the Constitution specifically addresses the isue. It provides for both the
institutional and legislative changes are now being felt. Article 60 starts by outlining the
principle of land policy 19. These policies are to be implemented by a national land policy that is
to be developed and reviewesgularly by the national government and then through
legislation20. This is reflected in the Ministry of Lands Sessional Paper No. 3 of 2009 on
National Land Policy21 as to the principles that guided the formulation of the Policy document.
It should be nted, however, that the land policy document was enacted before the Constitution
of Kenya (2010) and thus the guiding principles were included in the Constitution of Kenya
(2010) to give them a legal force Article 61(1) and (2) entrenches the fact tlzatcaih Kenya
belong to the people of Kenya and goes further to give a classification of Land as public,
community and private.

Public land under Article 62 is defined to include those from sub Article (a) to (n). Both the Land
Act22 and the Land Registian Act23 refers to the definition given under the Constitution of
Kenya (2010) to be the one to apply in each of the respective statutes. Public land is to be vested
in the County Government and to be administered by the National Land Commissionadl. It sh
not be disposed of except in an Act of Parliament25. Such disposition can be done through
conversion26 where public land can be converted to private land by alienation27, for instance.
The Act of Parliament mentioned in the Constitution of Kenya (2i31€gen to be the Land Act.
Community Land as defined in Article 63(2) of the Constitution of Kenya (2010) cuts across the
four legislations as the definition given the Constitution of Kenya (2010) is standard. It is
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therefore noteworthy that all the ter&and laws do not address the Community Land in depth for
the Constitution provides that that Parliament shall enact legislation to give effect to the
provision on community land which has not yet been fulfilled. The lacuna in this legislation may
end upparalyzing any transactions concerning this though. Private land, defined under Article 64
of the Constitution of Kenya (2010), forms the bulk of most of the legislations on land and the
administration and registration is by far the most addressed inoégblem. The constitution
2010 has categorized land into three namely:

3.7.1Public land

This is created under Article 62 of the constitution. Public land includes land previously held
under the Government Lands Act; government forests, all mineradts, teansferred to the state

by way of sale, reversion or surrender, land that is without claimants, continental shelf and
exclusive economic zones inter alia. Section 42 of the Land Act gives the National Land
Commission powers to on behalf of Nationatl @ounty governments allocate public by way of:
public auction to the highest bidder, public notice of tenders, application confined to a targeted
group of persons or groups, public drawing of lots, public requests for proposals, public
exchanges of equahlue.

The proposed project is not located in a public land.

3.7.2 Private Land

Established under Article 64, this includes any land that is vested in a natural or artificial person,
and any other land declared through an Act of Parliament. Howeverptisétution limits the
extent of landholding by neaitizens, including corporation. Negitizens are barred from
owning freehold land, and can only own leasehold land with a maximum term of 99 years. The
Constitution 2010 has emphatically stated thaelfiold land cannot be owned by a noitizen

of Kenya; and a leasehold interest of over 99 years cannot be held byKemgan citizen.

Thus, any freehold land owned by a Adenyan citizen is converted into a-98ar leasehold
interest commencing from728/2010 and any leasehold interest with an unexpired term of over
99 years is deemed to be converted into ay€d¥ leasehold interest commencing from
27/8/2010. However, no procedure is in place for conversion of freehold title to leasehold so, for
exampe, if prior to the coming into effect of the new Constitution a-Kemyan citizen owned
freehold land and you conduct a land registry search today the result will still show the non
Kenyan citizen as owning the land on freehold tenure. The Constitueemsd a body
corporate/company is to be a Kenyan citizen only if it is fully owned by Kenyan citizens. Section
13(1) of the Land Act states: AWhere any | and
expiry of the leasehold tenure the Commissionl stféer to the immediate past holder of the
leasehold interest prmptive rights to allocation of the land provided that such lessee is a
Kenyan citizen and that the land is not required by the national or the county government for
public purposes.
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Secton 12(6) of the Land Act states that on expiry or extinction of a lease granted te a non
citizen, reversion of interests or rights in or over land shall vest in the national or county
government. Where any land reverts back to the national or countyngmests after the expiry

of the leasehold the commission shall offer to the immediate past holder of the leasehold interest.

The proposed project is not within private land.

3.7.3 Community land

Established under Article 63 of the constitution, Commulaity includes land currently under

the Land (Group Representatives) Act; land currently classified as trust lands, community
forests, land that is transferred to the community by any process of law, ancestral land and lands
traditionally occupied by hunteggather communities inter alia. Community land is a new
category of l and explicitly created by new
require a legal definition to allow transfer of land that is currently forest, protected areas or other
publicland to such communities. Ethnicity may determine the community land however; Article
27 is prohibiting discrimination on the basis of ethnicity. Ancestral land too is not defined,
nevertheless, it may be applied to any group or community which idertisigdfsas traditionally
holding a specific area and which it has legal claim as its own.

The proposed project is located within community land, as such all land compensation
procedures should be followed before the implementation of the proposed grbgeptoponent

and the contractor should adhere to all cultural norms in relation to land matters during the
project cycle.

3.7.4The Land Act 2012

Land Act is the substantive law governing land in Kenya. The preamble of the Act gives effect to
Article 68 of the constitution. Section 3(1) of the states that Act shall apply to all land as
categorized in the constitution. The Act provides among others the management and
administration of both private and public land, compulsory acquisition, easement, leases,
charges, contracts over land and other related rights. Section 5 of the Act recognizes the freehold,
leasehold, such forms of partial interest as may be defined in the Act or other law, including but
not limited to easement, and customary land rights stargi with the constitution. Section 7
enumerates ways in which titles may be acquired to land. National Land Commission is
established under the constitution; Section 8 of the Land Act however enlist various ways in the
administration of administration &fublic land. Section 9 provides how conversion of land from
one category to another; from private to public and vice versa. Section 12 stipulates various ways
of allocation of Public land by the National Land Commission. Part V of the Act is on the
adminstration and management of private land. Section 38(1) of the Land Act should be read
alongside section 44 and 45 of the Land Registration Act which sets out the manner in which
instruments affecting the disposition of land should be executed.
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Section 129) provides that any land allocated by the Commission that is not developed in
accordance with the purpose for which it was allocated and within the time stipulated shall
automatically revert back to government.

Article 152(2) give the president powersrnominate with the approval of the national assembly

a Cabinet Secretary. However, office of the Cabinet Secretary shall be in place after the next
general election (2013), since Article 152(2) is currently suspended. But still the functions of the
CabinetSecretary as conferred in the Land Act can be performed by the Minister for Lands.

The proposed project will work with the institutions under this Act.

3.7.5Land Registration Act 2012

Section 42 of the Land Registration Act (LRA) No part of the landprsed in a register shall

be transferred unless the proprietor has first subdivided the land and duly registered each new
subdivision.

Section 107 of the Land Registration Act provides that the instruments that were previously used
for dispositions of iterests in land shall continue to be used and the laws applicable continue to
be applied until the cabinet secretary makes the regulations contemplated under Section 110 of
the Land Registration Act. As mentioned3action 3.5.hbove, the Land Act giveke National

Land Commission powers to on behalf of National and County governments. This is done
through the County Land Registrar, under the Ministry of LaNdsional Government.

The project proponent will adhere to this act while implement the peappoject. The land is
registered in Turkan&ounty

3.80ther Relevant Laws

3.8.1EMCA (Waste Management) Regulations, 2006

These Regulations guides on the appropriate waste handling procedures and practices. It is
anticipated that, the proposed projexill generate large quantity of solid waste (mostly
excavated top soil) during construction which will need to be managed through reuse,
appropriate disposal. This regulation requires that:

A Waste should be segregated and grouped according to theirrigymita example
plastics, toxic, organic etc.;

A All waste should be deposited in a designated dumping are approved by the local
authority;

A All waste handlers engaged by the proponent should be licensed by NEMA and possess
all relevant waste handling documie such as waste transport license, tracking
documents, license to operate a waste yard, insurance cover, vehicle inspection
documents among others;
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A Contractor should implement cleaner production principles of waste management
strategy namely reduce, reuand recycle;
A All hazardous wastes are labeled as specified in section@¢oflthe regulation.
A The fourth schedule lists wastes considered as hazardous and solvents,
emulsifiers/emulsion, waste oil/water and hydrocarbon/water mixtures.
This law requies that all wastes generated by this project in all its phases are managed in an
environmentally friendly manner.

3.8.2EMCA (Noise and Vibrations Control) Regulations, 2009

These Regulations provides guidelines for acceptable levels of noise and nibvatiifferent
environments during the construction and operation phase. Section 5 of the regulation warns on
operating beyond the permissible noise levels while section 6 gives guidelines on the control
measures for managing excessive noises and capg difst schedule indicating the permissible
noise levels for different noise sources and zones. The project team should observe the noise
regimes for the different zones especially when working in areas termed as silent zones which
are areas with institions and worship places. These areas are permitted exposure to sound level
limits of not exceeding 40 dB (A) during the day and 35 dB (A) at night. The regulation states
that a day starts from 6.01 a.m. to 8.00 p.m. while night starts from 8.01 GO a.m.
Construction sites near the silent zones are allowed maximum noise level of 60 dB (A) during
the day and night levels are maintained at 35 dB (A). The time frame for construction sites is
adjusted and the day is considered to start at 6.01 a.nenaisdat 6.00 pm while night duration

from 6.01 p.m. to 6.00 a.m. Part lll of the regulation gives guidelines on noise and vibration
management from different sources. Sections 11, 12 and 13 of the stated part give guidelines on
noise and vibration managentefrom machines, motor vehicles and night time construction
respectively. Section 15 requires owners of activities likely to generate excessive noise to
conduct an ESIA to be reviewed and approved by NEWVi#e project proponent has developed
mitigation masures to reduce noise propagation in the project area and such as to ensure that
the project works are only conducted during the day.

3.8.3EMCA (Air Regulations), 2014

This Act is meant to ensure that all activities at least maintain ambient qualitharstarof air

and any pollution to air (in particulate matter, dust or obnoxious and poisonous gases) needs to
be sufficiently mitigated.The project proponent has proposed regular watering of the
construction site to minimize dust during the constructi@miog. This will be done in
accordance with the environmental management plan under this project.

3.8.4 EMCA (Wetlands, River Banks, Lake Shores and Sea Shore Management)
Regulation, 2009
The Objectives of these Regulations include:

a) to provide for the anservation and sustainable use of wetlands and their resources in
Kenya;
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b) to promote the integration of sustainable use of resources in wetlands into the local and
national management of natural resources for secomomic development;

c) to ensure the caervation of water catchments and the control of floods;

d) to ensure the sustainable use of wetlands for ecological and aesthetic purposes for the
common good o all citizens;

e) to ensure the protection of wetlands as habitats for species of fauna and flora;

f) provide a framework for public participation in the management of wetlands;

g) to enhance education research and related activities; and

h) to prevent and control pollution and siltation.

The Proponent and the contractor shall comply with the provisiotisese regulations as the
project is implemented close to the Lake Turkana.

3.8.5Way Leave Act Cap 292

Section 3 of the Act states that the Government may carry any works through, over or under any
land whatsoever, provided it shall not interfere with &mysting building or structure of an
ongoing activity. Notice, however, should be given one month before carrying out any such
works (section 4) with full description of the intended works and targeted place for inspection.
Any damages caused by the worksuld then be compensated to the owner as per Section 8 of
the Act that states that any person whom without consent causes any building to be newly
erected on a way leave, or cause hindrance along the way leave shall be guilty of an offence and
any alterabns will be done at his/her costBhe project will comply with this provision by
ensuring that there will be minimal disruption of utilities in the area and along the distribution
lines.

3.8.6County Governments Act, 2012

This Act delineates the roles danresponsibilities of county governments with their
administrations as well as the role of county citizens in public participation and consultations
regarding projects at the county levEhe proposed project proponent will work in collaboration
with theCounty Government of Turkana to the implementation of this project.

3.8.7HIV Aids Prevention and Control (Cap 246A)

This Act is to promote public awareness about the causes, modes of transmission, consequences,
means of prevention and control of HIV afIDS. It also seeks to positively address and seek to
address conditions that aggravate the spread of HIV infection. In the proposegtidyitinere

will be awareness creation and sensitization on the workers and other persons on the risks of
infections b foster prevention and contréls per the ESMP of this report, the project proponent
through the contractor will need to promote public awareness within the project camps about the
causes, modes of transmission, consequences, means of prevention @hofcdi¥ and AIDS.

3.8.8The Physical Planning Act, 1996
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This act of parliament provides for controls on the use and development of land and buildings in
the interest of proper and orderly development of an area. Requires that development permission
be ®ught through a development application. REA will be required under this law to apply for
the change of land use for the proposed site.

3.9 Administrative/Institutional Framework.

3.9.1The National Environment Management Authority

The responsibility of tb National Environmental Management Authority (NEMA) is to exercise
general supervision and, -oodination of all matters relating to the environment and to be the
principal instrument of government in the implementation of all policies relating to the
envronment. The Authority shall review the project report for the proposed project, visit the
project site to verify information provided in the report and issue an ESIA license if it considers
that all the issues relevant to the project have been iderdifi@¢dnitigation measures to manage
them proposed.

3.9.2The Rural Electrification & Renewable Energy Corporation

The project Proponent is the Rural Electrification & Renewable Energy Corporation (REREC) a
State Corporation established under the Energy 2029 for purposes of accelerating the pace

of rural electrification and promoting the use of renewable energy technologies including:
biomass (biodiesel, biethanol, charcoal, fuelood, bic gas) municipal waste, solar, wind,

tidal waves, small hydropaev and cegeneration but excluding geothermal in Kenya. REREC

will be mandated to ensure all environmental issues and concerns under this report as well as
those that come up during the project phases are managed as per the EK&MIP of this

project.

3.93 The County Executive Committees

According to EMCA (Amendment) Act 2015, The Governor shall, by notice in the Gazette,
constitute a County Environment Committee of the County of the Authority in respect of every
County respectively. The County Environme@bmmittees is responsible for the proper
management of the Environment within the County in respect of which they are appointed. They
are also to perform such additional functions as are prescribed by the Act or as may, from time to
time be assigned byeahMinister by notice in the gazette. The decisions of these committees are
legal and it is an offence not to implement them. REA are required to work closely with the
relevant CEC of the county the proposed project is located in, especially on envirdrandnta
social impacts from this project.

3.10World Bank Environmental and Social Safeguard Policies

Like in any project financed by, or with financial participation of, the World Bank, the
environmental and social safeguards as defined in the Bank's iOpar&rocedures (OPs) will
be adhered to during the project implementation. WB classifies its projects into four
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Environmentaland Social Assessment categories according to the likely impacts on the
environmentand communityhey will have. This classifation is as summarized below:

a)

b)

d)

Category A A proposed project is classified as Category A if it is likely to have
significant adverse environmentaid socialmpacts.

Category B A proposed project i's classified
envronmentaland socialimpacts on human populations or environmentally important
area$ including wetlands, forests, grasslands, and other natural habitegsless
adverse than those of Category A projects. These impacts aspetiéic; few if any of

them are irreversible; and in most cases mitigation measures can be designed more
readily than for Category A projects.

Category C A proposed project is classified as Category C if it is likely to have minimal
or no adverse environmentand social impacts. Beyond screening, no further
environmental assessment action is required for a Category C project.

Category FI A proposed project is classified as Category Fl if it involves investment of
Bank funds through a financial intermediary, in subprojects et result in adverse
environmentalnd socialmpacts.

The proposed mini grid power generation of 50kwKatio (the Projec} is categorized as a
Category B and thus prompting this project report.

The table below shows the applicability of World Bank f@genal Safeguards as it applies to
the proposed mingrid.

Table 3.1: Applicability of WB OPs

oP

Title Comments

4.01

Environmental

Applicable: The proposed migrid project is
likely to have potential environmental and so(
impacts. The objectarof OP 4.01 is to ensure th
Bankfinanced projects are environmentally sot
and sustainable, and that decisioaking is
improved through appropriate environmental ¢
social screening, analysis of actions and mitigal
of their likely environmental rad social impact
and monitoring. Therefore, OP 4.01 has b
triggered, and in line with this operational poli¢
the environmental and social screening proces
the minigrid project.
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4.04

Natural Habitats

Applicable: The proposed migrid project may
be located in or close to areas with natural uni
flora and fauna though the component is unlik
to have significant negative impacts on natl
habitat. Works will nevertheless be implemen
in areas that may not negatively affect dive
flora, fauna, and avifauna.

4.10

Indigenous Peoples

Applicable: Project may be located in areas V
vulnerable and marginalized groups/people. K¢
is inhabited by Turkana community which is
community included among people who meet
OP 4.10 criteria ah to whom the policy
requirements would apply.

412

Involuntary

Resettlement

Applicable: The proposed mirmgrid project will
involve land take for construction purpos
including, solar panels; generator rooms
distribution lines, as well as contractgard and
workers camp site

4.36

Forests

Not applicable

4.37

Safety of Dams

Not applicable

4.09

Pest Management

Not applicable

411

Physical Cultural Resources

Applicable:Given that the works will take place
areas of archaeological and culturalportance,
OP 4.11 has been triggered as a precau
Therefore, the precautionary measures will
taken to minimize environmental and soq
impacts.

7.60

Project in Dispute Area

Not applicable
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7.50 Projects in Internationg Not applicable
Waterways

3.10.10P/BP 4.01 (Environmental Assessment)

The World Bank has webstablished environmental assessment procedures, which apply to its
lending activities and to the projects undertaken by borrowing countries, in order to ensure that
development props 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, which;

() Identifies and assesses potential risks and benefits based on proposed activities,
relevant site features, consideration of natural/lhuman environment, social and trans
boundary issues

(i) Compares environmental pros and cons of feasible alteesati

(i) Recommends measures to eliminate, offset, or reduce adverse environmental impacts
to acceptable levels (sitting, design, technology offsets)

(iv) Proposes monitoring indicators to implement mitigation measures

(v) Describes institutional &mework for environmental management and proposes
relevant capacity building needs.

The assessment considers: the natural environment (air, water, and land); human health and
safety) social aspects (involuntary resettlement, indigenous peoples, andabltygtural
resources); and transboundary and global environmental aspects.

OP4.01 is triggered because the project is likely to have adverse environmental and social
impacts that are considered in this ESIA report.

3.10.20P/BP 4.04 (Natural Habitat)

The policy is designed to promote environmentally sustainable development by supporting the
protection, conservation, maintenance and rehabilitation of natural habitats and their functions.
The policy seeks to ensure that World Baulpported infrastrcture and other development
projects considers the conservation of biodiversity, as well as the numerous environmental
services and products that natural habitats provide to human society. The policy strictly limits the
circumstances under which any Baspported project can damage natural habitats (land and
water area where most of the native plant and animal species are still present).
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This project will have an interaction with natural habitats observed on thite, policy will be
triggered sincehe project will be implemented in a rural and remote area of the country that is
home to diverse flora, fauna, and avifauna.

3.10.30P/BP 4.12 (Involuntary Resettlement)

The policy st atseae oftpbpalationfdisplaeement id uaavadabldetiled
resettlement plan, timetable, and budget are required. Resettlement plans should be built around
a development strategy and package aimed at improving or at least restoring the economic base
for those relocated.

Experience indicates that cashrmguensation alone is normally inadequate. Voluntary settlement
may form part of a resettlement plan, provided measures to address the special circumstances of
involuntary resettled people are included. Preference should be given doalset] resettlement
strategies for people dislocated from agricultural settings. If suitable land is unavailable, non
land-based strategies built around opportunities for employment cersglfoyment may be
usedo.

Involuntary resettlement is triggered in situations invavinvoluntary taking of land and
involuntary restrictions of access to legally designated parks and protected areas. The objective
of this policy is to avoid or minimize involuntary resettlement, though participation in
resettlement planning and implemdma and, where this is not feasible, to assist displaced
persons in improving or at least restoring their livelihoods and standards of living in real terms
relative to predisplacement levels or to levels prevailing prior to the beginning of project
implementation, whichever is higher. The policy prescribes compensation and other resettlement
measures to achieve its objectives and requires that borrowers prepare adequate resettlement
planning instruments prior to Bank appraisal of proposed projects. Diecipsite is located

within public land that has been allocated for the public health facility. Currently part of the land

is occupied by the dispensamhe community of the area are in consultations with REREC as
they are looking to donate the land the proposed projecthis policy is triggered since there

is land take for project purposeksand take procedures will align to the RPF prepared under

this project.

3.10.40P/BP 4.10 (Indigenous Peoples)

This policy <contri butfeserty and dudtamabl® devdtopnsent byi s s i
ensuring that the development process fully respects the dignity, human rights, economies and
cultures of indigenous peoples. For all projects that are proposed for Bank financing and affect
indigenous peoples, theank requires the borrower to engage in a process of free, prior, and
informed consultation.

In Kerio, the village is inhabited by Turkana community which is a community included among
people who meet the OP 4.10 criteria and to whom the policy requiemeuld apply.
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Therefore, the proponent will ensue that local communities are conseiigaged, and benefit
fully from project opportunities including local recruitment.

OP/BP 4.11 (Physical Cultural Resources)

Given that the works will take place ameas of archaeological and cultural importance, OP 4.11
has been triggered as a precaution. Therefore, the precautionary measures will be taken to
minimize environmental and social impacts.

3.11Alignment of WB and GOK Policies to this Project

a. Both theWorld Bank safeguards policies and GoK laws are generally aligned in principle
and objective: Both require Environmengadd SocialAssessment before project design and
implementation (which also includes an assessment of social impacts).

b. Both require pulic disclosure of ESIA reports and stakeholder consultation during
preparation.

c. While OP 4.01 of World Bank stipulates different scales of ESIA for different category of
projects, Kenyaods EMCA requires environmen:
projects. In the event that notable environmental impacts will occur as a consequence of the
sub project, then an EIA will be undertaken for those-putjects. If there would only be
minimal impacts for a suproject then the results of the environmentaksnimg will be
prepared and submitted to NEMA and the World Bank.

d. Where EMCA requires Strategic Environmeraald SocialAssessments, OP 4.01 requires
that an Environmental Assessment be conducted, the complexity and nature of which
depends on the projecategory.

e. EMCA recognizes other sectoral laws while WB has safeguards for specific interests.

f. The Bank requires that stakeholder consultations be undertaken during planning,
implementation and operation phases of the project which is equivalent to tG& EM
requirements. Additionally, statutory annual environmental audits are required by EMCA.

In Kenya, it is a mandatory requirement under EMCA 1999 for all development projects
(Schedule Two) to be preceded by an EIA study. Thus, under the Laws of iKamyanmental
assessment is fully mainstreamed in all development process consistent with World Bank
safeguard policies on EA. This project does not fall under schedule Il of EMCA and thus may
not require a fulscale EIA process. Further, in order to yuihsure against triggers to WB
safeguard policies, individual investments will be screened against each policy as part of the EIA
project report requirements.
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3.12IFC Performance Standards on Environmental and Social Sustainability

The IFC Performanc&tandards are directed towards clients, providing guidance on how to
identify risks and impacts, and are designed to help avoid, mitigate, and manage risks and
impacts as a way of doing business in a sustainable way, including stakeholder engagement and
disclosure obligations of the client in relation to projestel activities. In the case of its direct
investments (including project and corporate finance provided through financial intermediaries),
IFC requires its clients to apply the Performance Staisd@ manage environmental and social

risks and impacts so that development opportunities are enhanced. IFC uses the Sustainability
Framework along with other strategies, policies, and initiatives to direct the business activities of
the Corporation in aler to achieve its overall development objectives. The Performance
Standards may also be applied by other financial institutions.

The following are eight IFC Performance Standards which this proposed Mé&inach Hybrid
Mini-Grids (P\#/ Diesel) inKerio Trading Centre is supposed to meet throughout the life of this
investment:

1 Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts

Performance Standard 2: Labor and Working Conditions
Performance Standard 3: ResmiEfficiency and Pollution Prevention
Performance Standard 4: Community Health, Safety, and Security

Performance Standard 5: Land Acquisition and Involuntary Resettlement

= =2 =4 A -2

Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources

1 Performance Standard 7: Indigenous Peoples

1 Performance Standard 8: Cultural Heritage

3.12.1Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts

This Performance Standard establishesitfportance of (i) integrated assessment to identify the
environmental and social impacts, risks, and opportunities of projects; (ii) effective community
engagement through disclosure of projetated information and consultation with local
communitieso n matters t hat directly affect t hem,;
environmental and social performance throughout the life of the project. It applies to all projects
that have environmental and social risks and impacts. Depending on projectstamces, other
Performance Standards may apply as well. The client, in coordination with other responsible
government agencies and third parties as appropriate, will conduct a process of environmental
and social assessment, and establish and maintainN8 Bfgpropriate to the nature and scale of
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the project and commensurate with the level of its environmental and social risks and impacts.
The ESMS will incorporate the following elements: (i) Policy; (ii) Identification of risks and
impacts; (iii) Managemen programs; (iv) Organizational capacity and competency; (V)
Emergency preparedness and response; (vi) Stakeholder engagement; and (vii) Monitoring and
review.

3.12.2Performance Standard 2: Labor and Working Conditions

This standard recognizes that thesuit of economic growth through employment creation and
income generation should be accompanied by protection of the fundamental 1 right of workers.
For any business, the workforce is a valuable asset, and a sound -mari@gement
relationship is a keyngredient in the sustainability of a company. Failure to establish and foster
a sound workemanagement relationship can undermine worker commitment and retention, and
can jeopardize a project. Conversely, through a constructive workeagement relatiship,

and by treating the workers fairly and providing them with safe and healthy working conditions,
clients may create tangible benefits, such as enhancement of the efficiency and productivity of
their operations. The requirements set out in this Pedioce Standard have been in part guided

by a number of international conventions and instruments, including those of the International
Labor Organization (ILO) and the United Nations (UN). The objectives of this standard are;

1 To promote the fair treatmemtontdiscrimination, and equal opportunity of workers.
1 To establish, maintain, and improve the workenagement relationship.

1 To promote compliance with national employment and labor laws.
1

To protect workers, including vulnerable categories of workech as children, migrant
wor kers, workers engaged by third parties,

1 To promote safe and healthy working conditions, and the health of workers.

M To avoid the use of forced labor.

3.12.3Performance Standard 3: Resource Efficiency and Pollution Prevention

Performance Standard 3 recognizes that increased economic activity and urbanization often
generate increased levels of pollution to air, water, and land, and consume finite resources in a
manner that may threatgreople and the environment at the local, regional, and global levels.1
There is also a growing global consensus that the current and projected atmospheric
concentration of greenhouse gases (GHG) threatens the public health and welfare of current and
future generations. At the same time, more efficient and effective resource use and pollution
prevention2 and GHG emission avoidance and mitigation technologies and practices have
become more accessible and achievable in virtually all parts of the world. @reesdten
implemented through continuous improvement methodologies similar to those used to enhance
quality or productivity, which are generally well known to most industrial, agricultural, and
service sector companies. The objectives of this standard are;
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1 To avoid or minimize adverse impacts on human health and the environment by avoiding
or minimizing pollution from project activities.

1 To promote more sustainable use of resources, including energy and water.
1 To reduce projeetelated GHG emissions.

This Performance Standard outlines a prejegel approach to resource efficiency and pollution
prevention and control in line with internationally disseminated technologies and practices. In
addition, this Performance Standard promotes the ability of tprisactor companies to adopt

such technologies and practices as far as their use is feasible in the context of a project that relies
on commercially available skills and resources.

3.12.4Performance Standard 4. Community Health, Safety, and Security

Peaformance Standard 4 recognizes that project activities, equipment, and infrastructure can
increase community exposure to risks and impacts. In addition, communities that are already
subjected to impacts from climate change may also experience an atweleat/or
intensification of iIimpacts due to project act
role in promoting the health, safety, and security of the public, this Performance Standard
addresses the <client 0s ize thesrisks argl iimpacts totcogmmandy a v o i
health, safety, and security that may arise from project retatddties, with particular attention

to vulnerable groups.

In conflict and postonflict areas, the level of risks and impacts described in thisrRence
Standard may be greater. The risks that a project could exacerbate an already sensitive local
situation and stress scarce local resources should not be overlooked as it may lead to further
conflict. The main objectives of this standard include;

1 To anticipate and avoid adverse impacts on the health and safety of the Affected
Community during the project life from both routine and-nouatine circumstances.

1 To ensure that the safeguarding of personnel and property is carried out in accordance
with rdevant human rights principles and in a manner that avoids or minimizes risks to
the Affected Communities.

3.12.5Performance Standard 5: Land Acquisition and Involuntary Resettlement

Performance Standard 5 recognizes that progated land acquisitioand restrictions on land

use can have adverse impacts on communities and persons that use this land. Involuntary
resettlement refers both to physical displacement (relocation or loss of shelter) and to economic
displacement (loss of assets or access setaghat leads to loss of income sources or other
means of livelihoodl) as a result of projeefated land acquisition and/or restrictions on land

use. Resettlement is considered involuntary when affected persons or communities do not have
the right to efuse land acquisition or restrictions on land use that result in physical or economic
displacement. This occurs in cases of (i) lawful expropriation or temporary or permanent
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restrictions on land use and (ii) negotiated settlements in which the buyeresam to
expropriation or impose legal restrictions on land use if negotiations with the seller fail.

The main objectives of this standard include;

1 To avoid, and when avoidance is not possible, minimize displacement by exploring
alternative project degins.

i To avoid forced eviction.

1 To anticipate and avoid, or where avoidance is not possible, minimize adverse social and
economic impacts from land acquisition or restrictions on land use by (i) providing
compensation for loss of assets at replacemertarus (i) ensuring that resettlement
activities are implemented with appropriate disclosure of information, consultation, and
the informed participation of those affected.

1 To improve, or restore, the livelihoods and standards of living of displacedperso

1 To improve living conditions among physically displaced persons through the provision
of adequate housing with security of tenure at resettlement sites.

3.12.6 Performance Standard 6: Biodiversity Conservation and Sustainable Management

of Living Natural Resources

Performance Standard 6 recognizes that protecting and conserving biodiversity, maintaining
ecosystem services, and sustainably managing living natural resources are fundamental to
sustainable development. The requirements set out in #rierMance Standard have been

gui ded by the Convention on Biological Di vers
among living organisms from all sources including, inter alia, terrestrial, marine and other
aguatic ecosystems and the ecoldgicemplexes of which they are a part; this includes diversity

within species, between species, and of ecosystems

Ecosystem services are the benefits that people, including businesses, derive from ecosystems.
Ecosystem services are organized into foypesy (i) provisioning services, which are the
products people obtain from ecosystems; (ii) regulating services, which are the benefits people
obtain from the regulation of ecosystem processes; (iii) cultural services, which are the
nonmaterial benefits ppte obtain from ecosystems; and (iv) supporting services, which are the
natural processes that maintain the other services. Ecosystem services valued by humans are
often underpinned by biodiversity. Impacts on biodiversity can therefore often adversely aff

the delivery of ecosystem services. This Performance Standard addresses how clients can
sustainably manage and mitigate impacts on biodiversity and ecosystem services throughout the
projectodos |ifecycle. The main objectives of t

1 To protect and conserve biodiversity.
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1 To maintain the benefits from ecosystem services.

1 To promote the sustainable management of living natural resources through the adoption
of practices that integrates conservation needs and development priorities.

3.127 Performance Standard 7: Indigenous Peoples

Performance Standard 7 recognizes that Indigenous Peoples, as social groups with identities that
are distinct from mainstream groups in national societies, are often among the most marginalized
and vulnerablesegments of the population. In many cases, their economic, social, and legal
status limits their capacity to defend their rights to, and interests in, lands and natural and cultural
resources, and may restrict their ability to participate in and benefih flevelopment.
Indigenous Peoples are particularly vulnerable if their lands and resources are transformed,
encroached upon, or significantly degraded. Their languages, cultures, religions, spiritual beliefs,
and institutions may also come under threatafconsequence, Indigenous Peoples may be more
vulnerable to the adverse impacts associated with project development thardigenous
communities. This vulnerability may include loss of identity, culture, and natural resmased
livelihoods, as welbds exposure to impoverishment and diseases.

Private sector projects can create opportunities for Indigenous Peoples to participate in, and
benefit from projectelated activities that may help them fulfill their aspiration for economic and

social develoment. Furthermore, Indigenous Peoples may play a role in sustainable
development by promoting and managing activities and enterprises as partners in development.
Government often plays a centr al role in the
clients should collaborate with the responsible authorities in managing the risks and impacts of
their activities. The main objectives of this standard include;

1 To ensure that the development process fosters full respect for the human rights, dignity,
aspirdions, culture, and natural resoutzased livelihoods of Indigenous Peoples.

1 To anticipate and avoid adverse impacts of projects on communities of Indigenous
Peoples, or when avoidance is not possible, to minimize and/or compensate for such
impacts.

1 To promote sustainable development benefits and opportunities for Indigenous Peoples in
a culturally appropriate manner.

1 To establish and maintain an-gning relationship based on Informed Consultation and
Participation (ICP) with the Indigenous Peoplesetééd by a project throughout the
proj eecycle.s | i f e

1 To ensure the Free, Prior, and Informed Consent (FPIC) of the Affected Communities of
Indigenous Peoples when the circumstances described in this Performance Standard are
present.

1 To respect and pserve the culture, knowledge, and practices of Indigenous Peoples.
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3.12.8Performance Standard 8: Cultural Heritage

Performance Standard 8 recognizes the importance of cultural heritage for current and future
generations. Consistent with the Conventiomé&wning the Protection of the World Cultural

and Natural Heritage, this Performance Standard aims to ensure that clients protect cultural
heritage in the course of their project activities. In addition, the requirements of this Performance
Standard on arpoj ect 6s use of cul tur al heritage are
Convention on Biological Diversity.

The purposes of this Performance Standard, cultural heritage refers to (i) tangible forms of
cultural heritage, such as tangible moveable eonavable objects, property, sites, structures, or
groups of structures, having archaeological (prehistoric), paleontological, historical, cultural,
artistic, and religious values; (ii) unique natural features or tangible objects that embody cultural
values,;such as sacred groves, rocks, lakes, and waterfalls; and (iii) certain instances of intangible
forms of culture that are proposed to be used for commercial purposes, such as cultural
knowledge, innovations, and practices of communities embodying traditibestyles. The

main objectives of this standard include;

1 To protect cultural heritage from the adverse impacts of project activities and support its
preservation.

1 To promote the equitable sharing of benefits from the use of cultural heritage.

3.129 International Conventions and Treaties Ratified by Kenya
Kenya has ratified a number of international conventions pertinent to land administration,
environmental protection and human rights. Some of these conventions are:

1 Convention on Wetlands of Imteational Importance, especially as Waterfowl Habitat
(Ramsar Convention) 2001,

1 United Nations (UN) Convention on Biological Diversity 1994 UN Framework
Convention on Climate Change, 1992;

1 Kyoto Protocol to the United Nations Framework Convention on &&nChange

T Convention on the Control of Tratundary Movements of Hazardous Wastes and their
Disposal (Basel Convention) 1989;

1 Montreal Protocol on Substances that Deplete the Ozone Layer Vienna Convention on
the Ozone Layer 1985;

T UN Convention on theaw of the Sea (UNCLOS), Montego Bay, 1982;

T Convention for Cepperation in the Protection and Development of the Marine and
Coastal Environment of the West and Central African Region (Abidjan Convention)
1981;

1 Convention Concerning the Protection of tWéorld Cultural and National Heritage
(World Heritage Convention), Paris, 1975;

1 Convention on the Conservation of Migratory Species of Wildlife Animals, 1979
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T Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
Matter, 1972 (ameded 1992);
1 African Convention on Conservation of Nature and Natural Resources, 1968 Convention
on International Trade in Endangered Species of Wild Fauna and Flora
The proposed project will adhere to the agreements under this conventions and tresiieeds
by the Government of Kenya.

3.12.10ESIA requirements for public disclosure

This ESIA will be disclosed in line with the World Bank requirements through posting on the
websites of REREC and Ministry of Energy. The final version will be publictglosed
through t he B a Rukthiers thel BSIACESM® hwallp be disclosed to local
communities/beneficiaries in culturally appropriate languages and in accessible locations, as well
as the RPF and VMGF as appropriate.

3.13Relevant Permits and Licensse Required by the Project

The table 3.2 below shows the relevant permits and licenses that the project proponent will
require for the proposed project.

Table 3.2 Relevant Permits and Licenses

Sector Legislation Authority Permit/License Comments
Construction Environment EMCA NEMA EIA License The EIA
license will
Phase give the
decision
criteria  for
NEMA
Environmental NEMA Ensure that thWhen
Management contracted  wastdisposing
and handlers (transpo waste
Coordination and disposal are
(Waste licensed by NEMA
Management)
Regulations,
2006
Land Land Act 2012 National Title Deeds Applicable
National LanclLand to the
Commissions Commission Project Site
Act, 2012
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Sector Legislation Authority Permit/License Comments

Operation

Phase

Physical Planning Change of LaniChange o
Planning Act Department Use land uSe
1996 (Ministry  of approval s
Lands) given at the
County level
Physical Planning Development Relates ¢
Planning Act Department Approval building
1996 (Ministry  of planning or
Lands) the projec
area
Occupationa Occupational Directorate o' Registration o Prior to
Health ancHealth ad Occupational workplace construction
Safety Safety, 2007 Health  anc and durincg
Safety operation
(DOSH)
Environment EMCA NEMA Initial Annual,
Environmental throughout
Audit the

Acknowledgement operations
Letter and Seif phase

Audit

Acknowledgenent

thereafter
Environmental NEMA Ensure that thWhen
Management contracted  wastdisposing
and handlers (transpo waste
Coordination and disposal) ar
(Waste licensed by NEMA
Management)
Regulations,
2006
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3.14World bank EHS guidelines

The World Bank environmental health and safety guidelines are core technical reference
documents which are occasionally applied whenever two members\&faithe Bankare joined

in a project and they are used hand amdh with relevant industry sector EHS guidelines. The
EHS Guidelines contain the performance levels and measures that are generally considered to be
achievable in new facilities by existing technology at reasonable costs. Application of the EHS
Guidelinesto existing facilities may involve the establishment of-specific targets, with an
appropriate timetable for achieving them. The applicability of the EHS Guidelines should be
tailored to the hazards and risks established for each project based oesulis of an
environmental assessment in which sipecific variables, such as host country context,
assimilative capacity of the environment, and other project factors, are considered. The EHS
guidelines have been grouped into four main sections;

3.14.1Environmental

This guideline applies to facilities or projects that generate emissions to air at any stage of the
project lifecycle. It complements the industspecific emissions guidance presented in the
Industry Sector Environmental, Health, and Saf&i{S) Guidelines by providing information

about common techniques for emissions management that may be applied to a range of industry
sectors.

3.14.20ccupational Health and safety

This section provides guidance and examples of reasonable precautiomplément in
managing principal risks to occupational health and safety. Although the focus is placed on the
operational phase of projects, much of the guidance also applies to construction and
decommissioning activities. Companies should hire contratftathave the technical capability

to manage the occupational health and safety issues of their employees, extending the application
of the hazard management activities through formal procurement agreements.

3.14.3Community Health and safety

This section complements the guidance provided in the preceding environmental and
occupational health and safety sections, specifically addressing some aspects of project activities
taking place outside of the traditional project boundaries, but nonetheless reltdtedotoject
operations, as may be applicable on a project basis. These issues may arise at any stage of a
project life cycle and can have an impact beyond the life of the project

3.14.4Construction and decommissioning

This section provides additional, espfic guidance on prevention and control of community
health and safety impacts that may occur during new project development, at the end of the
project lifecycle, or due to expansion or modification of existing project facilities. It is inclusive

as itrefers to other sections of the Guidelines when need be.
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The proposed project will incorporate all the sections and emphasis will be on all of them as they
are equally important to the project.
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CHAPTER FOUR: BASELINE INFORMATION

This section describes ghoverall baseline condition of Ke Trading Centerin terms of
biophysicalenvironment, as well as the so@oonomic.

In this section, a description of the current natural and human environment conditions of the
project site and its environs was prowddhe chapter also provided a detailed analysis of how
the Mini Hybrid Power Plant may affect these facets. Baseline data collected focused on
acquiring information to support the assessment of any potential impact of the proposed project.
Collection of hformation took place at the following levels:

1 National level Secondary information has been collected at national level to provide a
contextual overview within the Country.

1 County level:Secondary information was collected at the County level to proaide
contextual overview within the County.

1 Study Area:Secondary and Primary information was collected within the study area
specifically withinKerio location in Turkana County where the proposed project is to be
implemented. This included a zone of Prbjacea of Influence (PAI), the neighboring
existing institutions and neighboring communities who were interviewed. Majority of the
information captured was utilized for the seelconomic environment of the baseline
chapter.

1 PAI: Primary information was diected within the project area where the project will be
located. This included information captured on the parcel of land.

In order to capture information at the above levels mentioned, the following methodology was
used:
1 Desktop Study: A desktop studyaw carried out of publicly available scientific
publication to investigate the natural environment that exists in the study area.
f The desktop study was complimented with a site visit conducted ffdbedember to 8
December 2017.

During the transect alks, information pertaining to natural environment particularly existing
flora, fauna, soils and hydrology within the Study and Project area was captured in photography
andGlobal Positioning SystenPS).

Stakeholder Engagemenk stakeholder Engagemeakercise was taken as part of the ESIA.
Most of the stakeholders consulted were found within the Study and Project Area. The
information collected was utilized in the so@oonomic section of this baseline chapter.

A household soci@conomic questionnarwasadministeredvith the help of enumeratorghe
exerciseAttracted 40 respondents livingithin the project area however within thi€erio
trading center.
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4.1 The Natural Environment

4.1.1Geographical Context and Administrative Location
Administratvely Kerio is within Kerio ward, Turkana central constituentyrkana County.

Kerio Trading Centeris situated in eastern Turkana on the Lake Turkana coast line,
characterized by a semiarid landscape which can be accessed by a 4x4 vehicle using the sand
road from Lodwar town to the village as shown in fig@rgé in Chapter 2above This is the

nearest electrified town located approximately 60 km from Kerio, taking one hour to drive.
Mobile phone network coverage in the village is good with a Safaricaworietower located

less than 5km from the Center of the village.

The Kerio village itself consists of various permanent and-pemmanent traditional structures

as shown in figur@.1in Section 2.above The main building materials used are corrugatau

sheets, bricks, mud, timber and local trees called Makuti. There is a main trading area consisting
off market stalls and permanent buildings. There is a total of 400 buildings located in the village
which is entirely situated within a 4.5 Krarea. e village has an estimated population of 4000
people.

4.2 Bio-Physical Environment

4.2.1 Climate and Meteorology

4.2.1.1Precipitation
Turkana County is situated in the arid region of Kenya and receives between 150mm and 400mm
of rainfall annually. The rainfapattern is unpredictable and at times Turkana receives no rain in
a whole year. As a result, the residents of Turkana County are faced with a persistent threat of
starvation.

DespiteKerio being in this region it does not receive any rainfall thraugthe year. The lack

of rain has negatively reduced the precipitatioriKerio however with the surrounding natural
phenomena such as the seasdfaiio River that runsapproximately 150m fronthe trading

center has influenced growth of trees which contélan insignificant amount of precipitation to

the immediate environment, which has not influenced to a large extent the climate in around the
trading center.

4.2.1.2Temperature
Turkanais one of the hottestounties of Kenya. It experiences very higlmperatures during the
day and moderate temperatures during the night all year round. The temperatures are estimated
to be 2535°C.
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Kerio temperature is influenced by the lack of cloud cover and lack of substantial vegetation and
cloud cover which has reered it a hot region which receives temperatures ranging frétta2
35°C with an average of 2€ annually.

4.2.1.3Solar Radiation/ Sunshine

According to local engagement and informants, the skies in Turkana is always clear 98% of the
times. The couty receives 12 hours of sunshine during the day, an ideal condition for the mini
hybrid solar PV/ diesel projecKerio is no exception of this due to lack of cloud cover, the
radiation received ranges from

4.2.1.4Ambient Air Quality

Tur kana anwenterg &nd towns do not have good solid waste management systems
which has given rise to open burning of solid waste, that withstanding other sources for air
pollution in resonance with Turkana county is the dusty rough roads which when driven on,
release fine dust particles in the air which has overall has led to deterioration of air quality in the
county.

The air quality inKerio is a factor of the dusty roads and solid waste burning. The dusty roads
contribute to highest percentage of air potlatiin the trading center by releasing fine soil
particles in the air. Solid waste disposal and open burning contributes to a small percentage in air
pollution because of small volumes of waste and controlled collection point.

4.2.1.5Ambient Noise Levels

Turkana County is sparsely populated. Most of the population lives in clusters close to water
sources or in urban centers. In big towns like Lodwar, noise levels are high during the day due to
influx of locals to the town and high vehicle traffic.

Kerio on the other hand lacks high traffic and the people do not engage in activities that would
produce a lot of noise. Noise levels at the location at the time of site visit ranged from 45.5 to
46.0 decibel within the national (NEMA) recommended levels fagsadential/ commercial set

up.
4.2.2Topography and soil
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The topography of the area in Kerio is generally flat with a low gradient, towards the Kerio River
to the east of the sitdhe area has a shallow soil profile with a bed rock very close to the
suiface, hence minor civil works will be conducted at the project site for the foundation, but a
deeper analysis is needed to determine the precise depth for the foundation. The soil formation
on the project site is poor has there is small top soil layeigmas rock outcrops are evident
across the field.

4.2.2.1Site Landscape Character

Landscape character is defined by the U.K Institute of Environmental Management and
Assessment (I EMA) as the oO6distinct  asistdntyr ecogn
in a landscape, and how this is perceived by people. It reflects particular combinations of
geol ogy, l andf or m, soil s, vegetation, | and us
of place or essentialcedharacter and 6éspirit o

Kerio landscape is composed of mushrooming homesteads which are closely located to each
other on either side of the seasonal river, however minority are located close to the project site.
The depth of topsoil cover reduces as the distance frorbahks of the river increases. The
terrain at the project site is nearly flat which would be ideal for the mounting of the solar panels
supporting structures.

4.2.3Hydrology
Turkana is an arid region with most of water resources being underground.ddasnmantly
covered by seasonal rivers and one river (Turkwel River) which flows during the dry season.

In Kerio there are two sources of water. One of them is surface water, where a sand dam has
been constructed 1 km from the project site in the #uwnorth direction. This water source is
mainly used by the animals while the population depend on the subsurface water. The people
living Kerio have dug shallow wells on the river bed the Kerio river that traverses the trading
center. The river i450 meters from the project sii@s shown in figure 4.2 belowhe local
population depends on bore holes drilled close to the river bed for fresh water which is mainly
used for consumption.

4.2 .4Biodiversity and ecosystem services

Kerio trading center suppte animals and plant life in different diversities. The plant life is
narrowed down tAcacia Totilisspecies an€Commiphoraspecies. These species of plant life

are predominant ikKerio trading center with sparse grass patches. The two species areysparsel
populated across the trading center which is evidenced at the project site where there are less
than 4 trees in area of more than 8100 square méter®. trading supports scores of animals
however they rarely reside within the trading center vicinithess they are being slaughtered or

sold. The Animal lifeKerio, the other animals located there are birds and insects.
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4.2.4.1Fauna/ Avifauna

All of animals inKerio center are domesticated, the area lacks prominent mammalian wildlife
due to absence of an egetem that can support them. The wildlife observed in the area are
mainly wild birds which have been accustomed to the local habitat. No endangered bird species
were observed nor reported at the proposed project area.

4.2.4.2Flora

Plant life in the are& mainly characterized b&cacia Totilisspecies an€ommiphoraspecies,
some cactus species were also observed distributed scarBelgonThe project site has several
trees and shrubs.

4.2.4.3Protected Areas

Turkana has one protected aiiem Cenral reserve, which is rich with wildlife ranging from

lions, cheetah, antelopes, and elephants. The location of the protected area is more than 500
kilometers from the reserve hence the proposed project location will not pose a danger to the
protected ara.

4.3 SocioEconomic Baseline

4.3.1Demography

The Kerio village has an estimated population of 4000 people. The main types of businesses in
the village include basketry, general groceries and retail shops, hair cutting, livestock and
fisheries (due tolose proximity to the lake). There are 100 businesses in total, 300 households,
3 educational facilities, 4 places of worship, 6 administrative facilities and 1 hospital provided by
UNICEF. The village gets its water from manually dug wells in the nearesbed.

4.3.1.1Vulnerable groups

Vulnerable groups include people who, by virtue of gender, ethnicity, age, physical or mental
disability, economic disadvantages or social status, may be more adversely affected by the
project than others and who may lbrited in their ability to claim or take advantage of other
development benefits. Groups of people identified as being potentially vulnerable instude:
observedand as per the engagement condudateHerio, those living below the poverty line,
unemployé population, unskilled population, female headed households, elderly and those who
dondt own t hearépesetitsnKeribey | i ve in

4.3.1.2Community safety and security

Security inKerio is provided by the national government through the ldoi@fs and community
elders. incidences of insecurity occur 5 to 10 km from project site where commercial activities
are handled, which is a result of cattéeding perpetrated by the jobless youth. The local
community pointed out thi€erio trading centelacked security incidences.
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4.3.1.3Religion and Cultural Tradition

Turkana County is home to both Christians and Muslims especially in major towns like Lodwar.
Kerio is an exception to this since it is predominantly Christian. This is evidenced by the
presence of a catholic parish at #erio trading center.

4.3.14 Indigenous People

OP 4.10 and PS 7 on Indigenous Peoplenot triggered because of the presence of Turkana
people in the project aregas they are the majority the areand they willhave direct benefit to

the proposed projecThepolicy states that any development process under World Bank and IFC
financing should fully respect the dignity, human rights, economies, and cultures of Indigenous
Peoples (IPs)Kerio trading center howevehosts a number of cultures, no indigenous or
traditional customs were observed at the trading center, unique to the trading center. The project
should engage in a process of free, prior, and informed consul(&fd@) with IPs that should

result in brad community support to the project by the affected Indigenous Peoples.

OP 4.10 on Indigenous Peoples is triggered because of the presence of Turkana people in the
project area, who are alshe main beneficiariesf the proposed project. The project shibu
therefore engage and consult withcals as well as ensure that théylly benefit from all
opportunities presented by the project.

4.3.2Education

Literacy level inKerio is very low less than 30% of the local attended at least one level of
education while the 70% have never attended school. The level of educati@rimin terms of
individual excellence is up to university level, with two graduates featuring among the
respondents. Educational institutions Kerio are Kerio Nursery, Kerio Primary, and Kerio
Secondaryschools. It lacks technical colleges for secondary school graduates who fail to qualify
for university or college admission.

4.3.3Land

4.3.3.1Land Tenure

Land in Turkana is communally owned; any purchase/lease/rent of land mushrpagh the
local leadershiefs and village eldessho must be informed as well authorize the land
acquisition process.

Kerio project site land was authorized by the local chief who identified the project site in the
company of the proponent, and thefter agreed on land use for the proposed project. The
project site identified was barren, there wa:
architectural, religious, aesthetic, or other cultural significance as well as is not located within
the vicinity of recognized cultural heritage sites and the Kexib is communally owned despite
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that here were no disputes over the land because it was identified after conclusive deliberation
between the chief, community elders and local community.

4.3.32Land use

Land inKerio trading center has several uses which are but not limited to construction of houses,
economic activities and subsistence activities. The major economic activity of the resident
community inKerio trading center is animal husbandmth a few commercial entrepreneurs
hence land is used to source food for the animals. The livestock are usually fed from fields
located away from the trading center and they are brought to the center at times of selling or
slaughtering.

The land on prect site does not and cannot support growth of pasture hence it is rarely used as
feeding ground for cattle. The most common animals that are domesticated include camels,
sheep, and goats. The project site lacks animal feed but still, animals can bgréming on the

field on their way to grazing fields on the hills.

The proponent should build a perimeter wall around the project site to deter livestock from
accessing the site, or to prevent injury to animals which may result in animal deaths.

4.3.33 Housing

As described in figure 8.below, here are all the three types of housing in the d@rparmanent,
Traditional sempermanent building, normally a household (left) and image of a permanent
structure made from timber, cladding and iron sheetsnally containing a business (right). The
temporary units are mainly constructed by the nomads who are the majority in the area because
of their constant movement with animals for pasture and water all over the county. The Semi
Permanent houses are maimyd walled and roofed witmakutior mabatiin trading center for
business. Permanent houses include; school,

Fig.4.21 Traditional semi-permanent building, normally a household (left) and image of a
permanent structure made from timber, cladding and iron sheets, normally containing a
business (right). ,




4.3.4Economic setting

Turkana County is a drougbtricken region characterized by humand animal deaths
occurring every year. The climate does not favor farming or any activity that involves intensive
water use, this has forced tierio residents who are financialBdvantaged to invest in
livestock keeping, while the poor invest in claaltburning as source of income. At times when
there is detrimental droughts the less fortunate members receive a helping hand from NGOs in
form of stipends or maize donations. Of the respondents engaged 90% of them were livestock
keepers while the otheregentage comprised of business owners and people who rely on
donations from NotGovernmental Organizations.

4.3.4Energy

Kerio center was observeid havesolar power as the main source of energy for use. Solar
energy is tapped using small scale (rooftBp) units by individuals who thereafter utilize it for
commercial purposes. Other energy sources include generators for commercial purposes and
lantern lamps for lighting at night.

The trading center Global Horizontal Irradiance (GHI) and Daily Normadtiance (DNI) data
collected over three years indicate its potential for PV developments which lies betgeen 4
Kwh/m? of daily solar radiation and therefore has vast potential for solar energy generation.

4.3.5Water

Turkana County is deprived of surfas@ater sources but is rich in underground water sources
due to its geological characteristiceetamorphic basement and igneous rocks of both volcanic
and plutonic nature that support formation of underground water sources.

Kerio benefits from this good gemgical feature and has a water outlet at the trading center, a
borehole 1 kilometer from the town center. The quantity and quality of the water is low and
should be analyzed by the proponent, as well as the contractor, to determine if it meets the
threshdd for any civil works and if it is suitable for consumption by employees. This is to avoid
any resource competition with the local community.

4.3.6Sanitation

Turkana County lacks a sewerage system in the town and residents use natural wet land to
dispo® waste after first disinfecting it. The establishments coming up in the town center (80% of
which are new infrastructural developments) use septic tanks to manage waste water.

Kerio residents generate insubstantial waste water. volumes which are dispopeding to the
environment without being treated. The communitiKario lacks a waste management system:

the proponent and contractor should therefore devise ways to manage waste during the project
cycle.
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90% of establishments (hotels, NGO officgeyernment offices) in Turkana County towns like
Lodwar and Kakuma use pit latrines while 6 percent have sceptic tanks and 4% have cesspools.

Sanitation in villages is different from the more developed town centers with 20% of local
community members ugj pit latrines and 80% using the bush. Out of the 20%, 15% are hotels,
schools, churches, and the more economiadlyantaged community members.

In Kerio, the number of respondents who use the bush stands at 75% while 10% of respondents
us e n e ipigldrines arsl 85% using their own pit latrines. There are communal pit latrines
close to the project site, however all this lack the essentials for saniteylack wash basins

and are rarely washed.

4.3.6.1Solid waste management

Turkana Countyhas one designated dumping site for solid waste which is 9 kilometers from
Lodwar town. The county was observed to have a poor policy to regulate waste dumping since
most establishments practice opening burning within the town.

The community inKerioprad i ces open burning according to
stream of solid waste iKerio is food wraps. All construction waste should be managed in a
manner as required by the all legal and regulatory requirements.

4.3.7Health

Turkana County is comitted to reducing cases of communicable diseases, reducing health risks,
providing quality health care, and strengthening collaboration in the health sector.

Kerio has a functional dispensary which serves residents withikilarfeter radius fronKerio

trading center. The most common diseases affecting residenikrio according to the
respondents were Malaria with 80% of reported cases, while communicable diseases account for
15% of cases, and common colds accounting for 5%.

4.3.8Transport and acces to the site

The project site is located Kerio village inKerio location. The road t&erio is only accessible
using fourwheel drive vehicles. The project site is only accessible on footKeno dispensary
which is 150 meters from the site.

4.3.9Post and telecommunication

In Turkana, there are three post offices in Lodwar, Kakuma and Lokichogio which serve
administrative and personal purposes. Introduction of mobile phones has reduced the use of
personal postal services. Majority of households lawbile phones, with 9 in ten households
owning mobile phones according to data collected during stakeholder engagement meetings.

50



Safaricom is the most present provider, with Safaricom network boosters in Lodwar and
Lokichogio towns.

The residents oKerio have been utilizing this service to communicate to their loved ones in
other regions of the county and country as well keep in touch with the current affairs of the
trading center and country.
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CHAPTER FIVE: PUBLIC AND STAKEHOLDER CONSULTATION

Public cosultation and discussions weheld between 10 November and 30 December

2016.The Forums were attended by participants and stakeholders across the country representing
di fferent institutions, g oV er n ma&danizatiamgteen ci e s ,
private sector, the Office of the President, contractors, county governments, and investors and
other players in the energy sector, among others. A list of the participants is included in the
minutes of the Stakeholder Forum consultations appendéadteeport.

The Forums began with an introduction and description of the KEMP Project, and an explanation
of the reporting and management requirements with regard to social and environmental issues.
This was followed by specific presentations on theirenmental and social safeguard
documents under the project, including an explanation of the grievance redress mechanism. It
was emphasized that more consultations will be held with communities that are proposed as
targeted beneficiaries, before the projgoplementationThus, consultationwasa continuous
process by which opinion from public will be sought on matters affecting them. Public
consultation is generally a continuous process aimed at engaging the stakeholder efforts
throughout the planning, digin, construction, and operation a project.

The objectives of consultation and access to information will be to generate public awareness by
providing information about a stfroject to all stakeholders, particularly the <sarbjects
affected persons (A#s) in a timely manner, and to provide opportunity to the stakeholders to
voice their opinions and concerns on different aspects of the project. The opinions and
suggestions of the stakeholders would assist in taking appropriate decisions for effective
envronmental management of the spitjects. It would help facilitate and streamline decision
making whilst fostering an atmosphere of understanding among individuals, groups and
organizations, who could affect or be affected by themolects. As a partfdEnvironmental
Screening and EIA, an effective public consultation and access to information plan (PCAIP)
needs to be developed. The specific objectives of Public Consultation were:

A To keep stakeholders informed about the -grdjects at different stage®f
implementation,

A To address the environmental and social concerns/ impacts, and devise mitigation
measuresonsideringhe opinion/ suggestions of the stakeholders,

A To generate and document broad community support for tRprejgzts,

A To improve cormunications amongroject affected persons aimderested parties, and

A To establish formal complaint submittal / resolution mechanisms.

A To discuss about KEMP project and document its issues, concerns and mitigation

measures.

Consultation were undertakeni t h r ef erence to the updated Wor
on consultation, participation and broad community support, which also provide guidance on
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affected communitiesd involvement i n the pro

monitoring. Consultation was mainly be based on stakeholder analysis and was preceded by
disclosure of adequate project information and environmental and social information to ensure
that participants are fully informed. The consultation and public participat®a continuous
process during projeatycle The results of the consultation are adequately reflected in the
project design and in the project documentation.

5.1Response of Local Community on the Proposed Project

This section gives the responses the comtyiunembers gave during the public forum held for
discussing the proposed project ori'Blecember 2016 at Kerio trading Center, Turkana central
constituency, Turkana County.

5.2Major Environmental and Social Concerns Raised

In general, the responsdrom stakeholders on the proposed project was positive since the
community members and their representatives stated that the overall project objectives are good
for the economic development of the area. Despite that the stakeholders raised some issues that
theywould like the proponents to incorporate in the project during project design and planning.

i.  Human Resource /Employment Opportunities
The community members would like that the locals be considereshrfployment opportunities.
The consultants supportecetbpinion of the community members and added that the proponent
is known to have always given local communities in project area employment consideration.

i.  Project Benefits
The community members requested the proponent to come up with programmes thegunéll e
they benefit from the project. Some benefit proposals made by community members in the
project area included generating enough power and supply of power to large number of people,
institutions in the area with reliable power not only people or ionstclose to the site. They
stated if supplied with adequate power the community members will benefit by electrifying their
homes and businesses.

5.3 Opinion on Project implementation

It is clear from the questionnaires received back that electricityitalangredient for economic
development of the area. All the residents unanimously admitted that they are interested in this
project and in so doing pointed to the benefit that will accrue to them.

5.4 Overall outcome of consultation
Overally, the stakbolders consider this project a positive venture and will like to see the
implementation take off.

The project is viewed positively in the sense that with electricity in the area, new business
opportunities will emerge such as computer and photocopyidgrefmngeration services/ ice
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making, pupils will have prolonged study time, improved health services as drugs that require
refrigeration will be available, improved security through street lighting and charging mobile
phones will not be a problem and herzalling during emergency times will not be a problem
anymore.

5.5 Public Meeting Summary

The objective of the public consultation was to ensure that stakeholder and community
interests are identified during the ESIA process and that stakeholder amaucibiyn
views, areconsidered

The key objectives of such consultations were to inform the community /stakeholders on the
project activities and progress and receive community comments/ feedbacks/ questions about the
project. This ought to firstly ensureatt t he community appreciates
them. It also seeks to explain how it is intended for the project to be sustained and optimally
benefit them. It further goes on to gauge the acceptability of the project to the community

Openended ad pre-codedquestionnaires: Thesequestionnairesvere administered to
target groups in order tobtain their viewson the proposed project and its perceived
impacts.

Public Meeting Summary Comments
Solar Mini Grid inKerio trading centerin Turkana Conty.

31stDecember, 2016

Meeting Called By EISA Experts

Type Of Meeting Public Consultation Meeting

1. VincentChuma- Ag. Chief Kerio Location

2. Sospeter Lotuke Rep. Turkana County Ministry of energy a
natural resources

3. Duncan Ochir Assoc. Expert (Environment & Soci
Considerations)

4. Community members/stakeholderseneficiaries

1. Highlight on the nature and scope of the project

2. Overview on Environmental and social considerations aspe

Agenda the project

3. Any relevant informabn regarding environmental and soc

considerations within the County.

List of Attendees
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SUMMARY OF DISCUSSION

1. Overview of Sub-component C 2: OftGrid Electrification; after selfintroduction,
Sospeter Lotuko Gounty representativejave an overview of the project s it was
incepted and where it has reached.

Then introduced environmental expert to talk about Environmental and
considerations aspects of the project; EMCA law #dred world Bank safeguard polici
requirements before such project implementation.

They were also taken through the world bank safe guard policies, since the project is
by world bank and all investment project funded by the world bank must me:
requirements of the world Bankds safe

2. Environmental and social corsiderations aspects;the environmental expert explain
that all the pieces of legislations on environment and social considerations ha
reviewed and emphasized on commitment to comply with all relevant laws and p
especially EMCA, Cap 387 andegulations of 2003 anthe world Bank policies whic
have been triggered as a result of this project: OP 4.01(Environmental Assessme
4.10 (Indigenous Peoples), OP 4.12 (Involuntary Resettlement), OP. 4.04 (Natural H
and OP. 4.11 (Physic@lultural Resources).

The community members present were asked to give their concerns/views and sug
concerning the proposed project especially on how it will be sustained and optimally
them.

The environmental expert informed community memlaesent about the project nat
and details, they were told the project have no direct negative impact on the area fa
flora; communities around the project site and incase of unforeseen negative impact:
appropriate actions will be takennatigate the impacts.

The concerns for waste disposal especially the obsolete batteries and other
components were discussed with regard to the nearby river aadraddthat REA anc
other implementing agenciésstitutions)should be monitorig the project components a
ensure safe disposal of vaste/ hazardous waste. On security, members suggeste
implementing agencies (institutions) to Work together with local leadership to ¢
project security.

There was also a general concernutbibe type of structures to be connected as |
people in the area have traditional housddanyattas and the connection fedso, the
Catholic father raised issues of whether the choice of the site has consideration ¢
area development planspesially in regards to school which is close to the proposed s

It was felt that this requires further explanation by the relevaptementing agencie
(institutions) to community members before the project implementation so as to addr

55



miscon@ptions and expectations that might fail the project.

. Adjournment of the meeting; after deliberations on every aspect of the project,
meeting came to an end wiBospeter Lotuko- county Ministry of energy and natur
resources representative img community members to support the project to ensure
smooth implementation of the project.
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CHAPTER SIX: ANTICIPATED IMPACTS AND ASSESSMENT

This chapter sets to highlight both positive and negative impacts the project may bring to the
physical, biological, as well as socieconomic environments and overall trigg&iorld Bank
safeguard policies.

Mini grids development just like any other development project has the potential to create a
range of impacts on the environment, both negative andiy@sih this chapter the potential
proposed projectodéds I mpacts are i1 dentified, as
assessed according to each project phase, namely:

1 Design Phase

1 Construction Phase

1 Operation Phase

1 Decommissioning phase

The purpose of the Impact Assessment and Mitigation is to identify and evaluate the significance
of potential impacts on identified receptors and resources according to defined assessment
criteria which include but not limited to worldank safeguard polies, and to develop and
describe measures that will be taken to avoid or minimize any potential adverse effects and
enhance potential benefits.

6.1 Project ESMF

The Environmental and Social management Framework provided the guidelines for the
preparation ball mitigation plans to respond to the anticipated project impacts.

To address the adverse environmemadl socialimpacts that may arise from the project an
ESMF was recommended. The purpose of the ESMF as to outline procedures for the ESIA. The
ESIA acted as a guide for determining the appropriate level of environmental and social
assessment required for the project.

The ESMF clarified environmental and social impacts/enhancements, mitigation measures to be
undertaken and the institutional respoiigies for;

1 implementing the sub projects.

1 mitigation measures.

1 monitoring the mitigation measures.

1 capacity building to ensure the responsibilities will be carried out effectively.

Preparation of the ESMF was prepared in line with the local policiedegiglation and the
relevant World Bank safeguards on social and environmental management. The project ESMF
was useful in ensuring that the project was screened for potential adverse effects and that the
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appropriate mitigation measures were identified anglemented. The ESMF also sought to
establish clear procedures and methodologies for screening, reviewing and managing the
environmental and social safeguards for components to be financed under KEMP provide a
framework for information disclosure and swoittation and minimize all impacts to the extent
possible.

6.2 Methodology in Identification of Potential Impacts

To identify the potential project impacts, the ESIA team depended on but not limited to
Environmental & Social Management Framework (ESMF)Kenya Electricity Modernization

Project (KEMP) Off Grid Component, internationally applied methodology that included lessons

|l earnt from previous studies, best practices
Environmental and social policy.

An impact is any change on a resource or receptor brought about by the presence of a project
component or by execution of a project related activity. The evaluation process will consist of
identification of general potential receptors and impacts associaiéh the proposed

devel opment. To assess the significance of th

identified depending on the projectbds activi
receptors which include the baseline envwin@mtal and social conditions.

Table 6.1: Impact Nature and Type

Nature or Type Definition

Positive Impact that is beneficial to the receiving environment

Neutral Impact that has No Cost or benefit to the receiving environme
Negative Impact that $ considered to represent an adverse chang

introduce a new undesirable factor; A cost to the recei
environment

Direct Impact that results from direct interaction between a plar
project activity and the receiving environment
Indirect Impact hat results from other activities that are encourage

happen as a consequence of the project activity

| mpacts are described i n t e magsitudedfimpastiamglthe f i c an
likelihood of the impact occurring. Magnitude (seisgr is a function of theextent, duration,

and intensity of the impact. The criteria used to determine significance are summarized in table
below

Table 6.2: Significance Criteria

Impact Magnitude
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Extent Site-Specific: Impacts that are limited to the tnadaries of the project site
Local: Impacts that extend beyond the site boundary; affects the imm
surrounding environment (i.e. up to 5km from Project Site Boundary)
Regional Impact that extends far beyond the site boundary; widesj
effect (i.e.5km and more from the Project Site Boundary)
National and/or international: Impact that extends far beyond the ¢
boundary; widespread effect

Duration Short-term: Impact that is quickly reversible:®years

Medium term: Impact that is reversible oveme; 515 years

Long-term: Impact that lasts approximate lifespan of the project3d
years

Permanent Impacts that last over 30 years and resulting in a permanel,

Intensity None: The impact on the environment is migtectable
Low: The impact affects the environment in such a way that ng
functions and processes are not affected

Medium: Where the affected environment is altered but natural func
and processes continue, albeit in a modified way

High: Where natral functions or processes are altered to the extent tha
will temporarily or permanently cease

Very High: Where affected environment is permanently altered

Probability | Improbable: Possibility of the impact materializing is negligible; chancg
occurrence <10%

Probable: Possibility that the impact will materialize is likely; chance of
occurrence 1449%

Highly Probable: It is expected that the impact will occur, chance
occurrence 5®0%

Definite: Impact will occur regardless of any preventioaasures, chance
occurrence >90%

Once an assessment has been done on the magnitude and likelihood, the impact significance is
rated through a matrix as shown in table 6.3 and table 6.4. Significance of an impact is qualified
through classification ofhe degree of confidence. Confidence in the prediction is a function of
uncertainty. The degree of confidence is expressed as low, medium or high. Once rating is
determined for magnitude and likelihood, the following matrix is used to determine the impact
significance.

Table 6.3: Significance Rating Matrix

Significance
LIKELIHOOD
Probable Highly Probable Definite
None Negligible Negligible Minor
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Low Negligible Minor Minor
Medium Minor Moderate Moderate
High Moderate Major Major
Table 6.4: SignificanceColor Scale

NegativeRatings PositiveRatings

Negligible Negligible

Minor Minor

Moderate Moderate

To identify the potential project impacts, the ESIA team depended on the internationally applied
methodology that included lessons ridga from previous studies, best practices in the

Infrastructure sector, and the world bank safeguard policies

Table 6.5:Impact Assessment Matrix

Likelihood Rating

" A B C
LZ> 1 1A 1B (e
'-:')J 2 2A 2B 2C
g 0 3 3A 3B 3C
z £ 4 4A 4B 4C
S g 5 5A 5B 5C
6 6A 6B 6C
KEY
Consequence Likelihood Acceptability
1-Negligible 4-Significant A-Low Negligible with minor mitigation
2-Minor 5-Catastropic B-Medium Minimize Impacts
3-Moderate 6-Beneficial C-High Unacceptable

An ESIA is needed foactivities with significant impacts.
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6.3 Impact Identification and Assessment

6.3.1Positive Impacts

6.3.1.1Design Phase

Triggered world| Baselin 5 Project Activities Nature | Extent g |5 & 50
bank social e 5 | Type S B’
safeguard policies =} of 5 @ g—' c =
International  Bes| Impact 5 <8 FS
Practice (referenc 2 2
to WORLD BANK ;
ESS & IFC PSs] -
and Applicéle =
Kenyan Legislation a
Indigenous Peopl{ Socic m | The proposed development will result in a posit Direct | National wZzPo|=
(OP/BP 4.10) Econom _g economic impact in Turkana County and Kenya and andfor & 8 ]
PS 2. Labor an(ic; 5} whole by impacting the national, County and Ig indirect | internatio (:'DI S CE’D; g
Working Econom 3 | economies. Positive| nal 3 >
Conditions ic 3
Employment  Act,| Setting
2007
Indigenous  Peopl{ Socio S = | To facilitate the construction activities, goods ¢ g2
(OP/BP 4.10) Econom Q % services including specialized industrial materi % % 5’" 5
Performance ic; @ — | building and construction industries that supply 1 o3 @
Standards 4| Econom CBD 3 materials will derie benefits. This offers a market f 3
Community Health| ic = ~ | these goods and services promoting the primary| _. .
. : : : Direct | National

safety and Setting Q secondary sectors involved in their procurement ¢ and and/ o
SecurityPhysical Transpo S |as quarrying and brick production, furniture & direct | internatio
Planning Act Cagrt and o | carpentry, glass production, plant and garden .
286 access tarmac, asphaltand bitumen, chemicals, buildir Positive| nal
The Tradel to  the @ contractors, electric fittings, plumbing fittings, a
Licensing Act, Cap| site Post g water infrastructure etc. Local procurement
497 and @ | primarily benefit the civil and construction indust

telecom hospitality and service industries (e
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Triggered world
bank social
safeguard policies
International Bes]
Practice (referenc
to WORLD BANK
ESS & IFC PSs]
and Applicdle
Kenyan Legislation

Baselin
e

10edw|

Project Activities

Nature
| Type
of
Impact

Extent

uoneing
NSYEIN]]
POOUIIT

i it H A Bl a v

aoueolIubIsS

Bune.

municati
on

accommodation, categp cleaning, transport, vehic
servicing and security services)

The highlyspecialized nature of the maching
required for the project will require that most of {
technical components be imported from specis
suppliers. Renewable energy sector 18l sinder
developed in Kenya and as such, appropriate supy
and service providers are not all available in
country; this may however change over time.
majority of the project spend will be on PV modul
trackers inverters, transformers andls;emonitoring
and surveillance system which will be imported,
rest of the balance of plant (control buildin

warehouse, civil works, electric wires and cables
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6.3.1.2Construction Phase.

Triggered world) Baseline 5 Project Activities 3 Z m| g5 = 5w
bank social S S 2 2IsBRE
. . D o < QS5 |= =2

safeguard policies Q Qa = S 2 EFES
International  Bes| SR8V 8
Practice (referenc - 3
to WORLD BANK 5
ESS & IFC PSs] @ -
and Applicable 2
Kenyan Legislation <l @
Indigenous Peopl{ Socic Employ | The proposed development will result in a posit Direct | National | ¢y |T |
(OP/BP 4.10) Econom | ment economic impact in TurkanaoQnty and Kenya a and and/or |3 =l <,
PS 2: Labor andic; whole by impacting the national, County and lo| indirect | internati CED CE’D,-
working conditions, economies. Positive| onal 3
Employment  Act, Direct impacts include: 5
2007 Employment opportunities for both skilled, ser 3

skilled, and unskilled workers. Some of the ro 5]

include but are not limited to: site clearance, r 3

construction, general construction, assembly,
security.Approxiamately 400-500 people at the pesz
during a construction period of -812 months; abou
30 permanent jobs during operation forZ® years);
positive sector impact, and corporate so
responsibility donation benefits.
Procurements of local contractors, suppliers, worke
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Triggered wor]d Baseline = Project Activities 5 Z mosE5
bank social i i = = § § 35S
safeguard policies Q S 3 S = g-
International Bes] 5 < S 53
Practice (referenc o .8
to WORLD BANK S
ESS & IFC PSs] @ -
and Applicable 2
Kenyan Legislation &4 a
Indigenous Peopls Market | To facilitate the construction activities goods g Direct | National | ¢y |T |
(OP/BP 4.10) Econom | for services including specialized industrial materi{ and and/ orl3 5}' o,
PS 4: Community ic goods, | building and construction industries that suppdyv | indirect | internati ;'_:,{: ?D;
health, safety an( Setting | services| materials will derive benefits. This offers a market| Positive| onal 3
security. Physical and these goods and services promoting the primary
Planning Act Cag procure | secondary sectors involved in their procurement s
286 ment as: quarrying and brick production; furniture g

carpentry; glass production; plant andrdgning;

tarmac, asphalt and bitumen; chemicals; builg

contractors; electric fittings; plumbing fittings a

water infrastructure etc. Local procurement

primarily benefit the civil and construction indust

hospitality and service industries (eagcommodation

catering, cleaning, transport, vehicle servicing

security services)
Indigenous Peopl{ Socic Increase| The construction phase of the project will also spur Direct | National | (s |=z |0 | =
(OP/BP 4.10) Econom | d economic activities in the region and generate revg and and/ or 3 ® Q_ g'
PS 4 Community ic revenue | for the central government in form of taxes. indirect | internati | S o | =
Health, Safety, anq generati Positive| onal 3 o)
Secuity  Physical on
Planning Act
Cap286
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Triggered world| Baseline = Project Activities 5 Z mD|losE5
bank social S S & IS8 RE5S
safeguard policies gn,_i 8, ) 2|z pFes

i | ~ o = |0 §FQ
International  Bes S~ Q48
Practice (referenc] - 2 2
to WORLD BANK S 2
ESS & IFC PSs] 2 -
and Applicable 2
Kenyan Legislation &4 @
Indigenous Peopl{ Socio | HIV/AI | The contactors will be exsgted to disseminat Direct | Local wizlo| =
(OP/BP 4.10) Econom | DS information to the workers as part of their dg and 3RS |3
PS 4 Community ic Educati | toolbox talks as well as local communitieREREC | indirect s S L | =
Health, Safety, anq on and| will liaise with NACC to get materials (if they al Positive 3 o)
Security Awaren | available at the time) on HIV/AIDS that can
Physical  Planning ess distributed by the contractors duogi the toolbox talk.
Act Cap 286

6.3.1.30peration Phase.
Triggered world| Baseline Impact | Project Activities Natur | Extent |g |5 ¢ 50
bank social e/ s B5|3E
safeguard policies Type S @ )r =
International  Bes| of S <~R|&8
Practice (reference t Impac ==
WORLD  BANK t S _
ESS) and Applicable =
Kenyan Legislatia a
Indigenous  Peopl{ Socio Employ | Operation of the PAybrid — mini-grid will be | Direct | Nation |5 |= p =
(OP/BP 4.10) Economic; | ment automated with routine scheduled services | Indirec| al 2 2 & =
PS.4  Community and maintenance. Most of the operations team will be s¢ t and/or |5 S ;i g
Health, Safety, an( Wealth | skilled and electric skilled. Unskilled labor w| Positiv| interna |3 T
Security Creation | potentially be sourced locally; some of the expeq e tional
Employment  Act, 3 jobs include security, mechanical maintenance,
2007 cleaning.

It is envisaged that operations personnel will
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Triggered world| Baseline Impact | Project Activities Natur | Extent |g |5 ¢ =%
bank social el S B5|3E
safeguard policies Type S @ 3- e
International  Bes] of S ~R|&8
Practice (reference t Impac 23
WORLD  BANK t S _
ESS) and Applicable g
Kenyan Legislatia a
PS. 2. Labor an( increasingly trained up and qualified to high levels @
Working Conditions the operational period, consistewith demonstrate(

capability and ambition.
Indigenous  Peopl({ Socio Health | The health risks posed by this indoor air pollut Direct | Nation |5 |= p =z
(OP/BP 4.10) economic; benefits | mainly include acute lower respiratory infections, | or al 3 2 & =
PS.2 Community Health respirati | also low birth weight, infant mortality, and pulmong indirec | and/or T S ;. g
Health, Safety, an( on tuberculosis. Additionally, available data suggest |t interna |3 T
Security problem | insufficient illumination (low light) conditions ca tional

cause some degree of eyestrain and reading in

conditions over long periods of time may have

potential to increase the development

nearsightedness (myopia) in children and adults.
Indigenous  Peopl({ Socic Increase | The project will also inci@se the economic activitiq Indirec | Nation [ |= =
(OP/BP 4.10) Economic; |d that will be carried in the area primarily as a result| t al 3 2B =
PS 4 Community economi|t he projectoés internal |Positiviandor@ E £ 1
Health, Safety, an( ¢ chain and its value chain. Locally procured servi e interna |3 3 g’ %
Security activity | will include maintenance work for management tional >
Physical Planning and plant failities, 24hour security, and cleaning resulti o
Act Cap 286 Govern | in an ongoing investment injection. P

ment
revenue
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Triggered world| Baseline Impact | Project Activities Natur | Extent |g |5 ¢ = 0
bank social e/ S B5|3E
safeguard policies Type S @ 3- e
International  Bes] of =S > =2
Practice (reference t Impac = &
WORLD  BANK t S _
ESS) and Applicable g
Kenyan Legislatia a
Indigenous  Peopl({ Socio HIV/AI | Direct beneficiaries of the project i.e. those who will| Indirec | Nation |5 |= =
(OP/BP 4.10) economic; DS connected will have the benefit of health educajt al 3 o 27 e
PS 4 Community Educatio| messages through use of radios and TV as ( Positiv| andbr @ S 3 g
Health, Safety, an( n and| electricity to power these gadgets is more relial e interna |3 0 o
Security Awaren | Benefits are higher because the beneficiaries wil tional %
The Public Health ess able to access HIV/AIDs information that is relial >
Act (Cap 242) and which comes from time to time as they can use P

T.V and radios at will.
Indigenous  Peopl({ Socio Increase| The estatisbhment of the project in the area w Indirec| Regio [ |= p =
(OP/BP 4.10) Economic; d increase the commercial viability of the area and |t nal 3 o Dr g'
PS 2 Community commer | consequently increase the land value in the surrour Positiv @ g'; =
Health, Safety, an( cial area due to the construction of the highljued| e 3 J
Security viability | project. This will attract more higimcome investorsni
Physical  Planning the area.
Act Cap 286
The Land Control
Act, Cap. 302
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Triggered world| Baseline Impact | Project Activities Natur | Extent |g |5 -
bank social el g T 5
safegua_rd policies Type = L. 3'
International  Bes] of S < 2
Practice (reference t Impac

WORLD BANK t

ESS) and Applicablg

Kenyan Legislatia

Natural Habitatg Bio-Physical | Environ | The PV solar power mirgrid will achieve carbor Indirec| Internaj— |= p
OP/BP 4.04 Environment | ment dioxide emission reductions by replacing electriq t tional % o B
PS 3. Resource ; Climate and conserval generated by gridonnected fossil fuel and dieg positiv | Local = S ;
Efficiency and| Meteorology | tion generation plants in Kenya. The project will apply | e and 3
Pollution Prevention carbon credits. Reliancenavood fuel will reduce. CO} impact | nation

The Climate Chang; emission will reduce. al

Act, 2016

Energy Act 2006

Indigenous  Peopl({ Socio Improve | Access to energy services for the public facilities Indirec| Internaj— |= p
(OP/BP 4.10) Economic; |d health, education agriculture leading to quality sery t tional § o B
PS 4 Community Services| delivery and the immediate population living in { positiv | Local = S ;
Health, Safety, an( Delivery | Kerio trading center. e and |3
Security impact | nation
Physical  Planning al

Act Cap 286

The Laxd Control

Act, Cap. 302
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Triggered world
bank social
safeguard policies
International  Bes]
Practice (reference t
WORLD BANK

ESS) and Applicablg
Kenyan Legislatia

Baseline

Impact

Project Activities

Natur

Type
of
Impac

Extent

uoneing
NEN]]

POOYIo7T

Indigenous  Peoplq
(OP/BP 4.10)
PS 4 Community
Health, Safety, an(
Security
Physical  Planning
Act Cap 286
The Land Control
Act, Cap. 302

Socic
Economic;

Poverty
Reducti
on

The access to electricity the economic activitKario
will be boosted as losses from expired goods
reduce.

Direct
and
indirec
t

Local
and
nation
al

w3} buoT

wnipaw
A S

Indigenous  Peoplq
(OP/BP 4.10)
PS 4 Community
Health, Safet, and
Security

Physical  Planning
Act Cap 286
The Land Control
Act, Cap. 302

Socic
Economic;

Improve
d
educatio
n

Access to electricity at the household level and sch
will create opportunities for children to study. T
electricity will increase time fo study and doing
Additionally, children in households with electrici
can also access T.V. which gives them an advanta
benefiting from education programs

Direct

Local
and/ or
nation
al

wiia) buoT

wWNipaw
I\IU-I.!U!’.UP
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Triggered WOI‘.|d Baseline Impact | Project Activities Natur | Extent |g |5 ¢ = 0
bank social e/ S B |38
safeguard policies Type S @ 3- e
International  Bes] of S < > =2
Practice (reference t Impac o
WORLD  BANK t S _
ESS) and Applicable g
Kenyan Legislatia a
Indigenous  Peopl({ Socio Improve | There will be enhanced security in the-gffd areag Direct | Local — |5 & =
(OP/BP 4.D) Economic; |d arising from wellit social, commercial anehdividual and /or% 2 §~ 3
PS 4 Community Security | premises nation |~ g 3 =
Health, Safety, an( al 3 3
Security

Occupation Health

and Safety Act,

2007

The Local

Government  Act,

Cap. 265

Indigenous  Peopl({ Socio Social relief of women from the burden of searching | Direct | Local |~ |5 p 3
(OP/BP 4.10) economic; percepti | energy, especially fire wood and to sensitize then| or and /or% e g_ g'
PS 4 Community on on|the environmental concerns involved. Lighting & indirec | nation | S g =
Health, Safety, an( gender | television will improve access to information. T|t al 3 b
Security roles women will also benefit more due to access

Occupation  Healtl informationespecially on health and nutrition.

and Safety Act, 2007
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Triggered world| Baseline Impact | Project Activities Natur | Extent |g |5 -
bank social e/ E § 3
safeguard policies Type Sl 2
International  Bes] of <R
Practice (reference t Impac

WORLD BANK t

ESS) and Applicable

Kenyan Legislatio

Indigenous  Peopl{ Socb- Improve | Access to electricity will lead to improvg Direct |Local — |5 &
(OP/BP 4.10) Economic d communication for the beneficiaries. This will | or and /or% o §~
PS 4 Community telecom | enabled by the fact that charging of mobile phones| indirec | nation = S 3
Health, Safety, an( municati | be easier and cheaper. Access also to mass medi t al 3 3
Security ons radio and TV will provide opportunity for the

Physical  Planning households to access a wide range of information.

Act Cap 286

The Land Control

Act, Cap. 302

Indigenous  Peopl({ Socio Improve | The implementation of this project will result | Direct |local |~ |3 &
(OP/BP 4.10) Economic; d connecting about 400 beneficiaries to electricity in § o 5~
PS 4 Community Standard Grid areas. Access to electricity will change = S 3
Health, Safety, an( of standard ofliving of the people as they can u 3 3
Security Living domestic appliances like iron boxes, fridges, televis

Physical  Planning sets, washing machines to mention but a few.

Act Cap 286

The Land Control

Act, Cap. 302
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6.3.1.4Decommissioning phase

Triggered world| Baseline Impact Project Activities Nature/ Exent oz c|gw
bank social Type of % T | 3S
safegard policies, Impact o 23| =
International  Bes; S~ 8 |&8
Practice (referenc| = =
to WORLD BANK S
ESS & IFC PSs] -
and Applicable =
Kenyan Legislation 3
Indigerous Peoplg Economic Employm | The decommissioning phase and its activi] Direct National |» |T | =
(OP/BP 4.10) Setting ent will create business for thecontracting| Indirect and/or 3 g o %.
PS 2. Labor an( company that will be tasked with pullif Positive | internatio (:DI CE’D,- =
Working down the structures and transporting nal 3

Conditions resultant materials/debris. Additionally, t

Employment  Act, decommissioning activities will crea

2007 employment and job opportunities for t

Occupation Health
and Safety Act,
2007

The Local
Government Act,
Cap. 265

different professionals involved iem. It is
expected that skilled, semiskilled, a
unskilled personnel will all be involve
during this phase.
In addition.
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Triggered world| Baseline Impact Project Activities Nature/ Extent o5 c |50
bank social Type  of S 8B |38
safegard policies, Impact S @ g—' ==
International Bes] 5 < S a2
Practice (referenc| = =
to WORLD BANK =
ESS & IFC PSs] -
and Applicable 2
Kenyan Legislation a
Natural Habitats Bio-physical | Conservat Decommissioning the project will Direct and| National |~ |= |u =z
OP/BP 4.04 environment | ion. recyclable materials and equipment such indirect and/  or3 o CST g'
PS 6. Biodiversity panels, mials, etc. This in turn reduces t| Positive | internatio 'c% S 2 =
Conservation  an( potential impact to the environment th nal 3 )

Sustainable
Management o]
Living Natural
Resources

The Kenyan
Constitution
EMCA amendmen
2015

would have been felt if the demand of the 1

mat er i hadnot




Triggered world| Baseline Impact Project Activities Nature/ Extent o5 c |50
bank social Type  of S 8B |38
safegard policies, Impact S @ g—' ==
International Bes] S < S =2
Practice (referenc| = =
to WORLD BANK =
ESS & IFC PSs] -
and Applicable 2
Kenyan Legislation a
Indigenous Peale | Economic Increased | Economic activitiessuch as employment ar Direct and| National |— = |o =
(OP/BP 4.10) Setting economic | creation of business opportunities g indirect and/  or3 o CST g'
PS 4. Community activity provision of cheaper materials will generq Positive internatio 'c% S 2 =
Health, Safety, ang and income, which can then be taxed and geneg nal 3 o)
Security governme| income for the central government.

Physical  Planning nt

Act Cap 286 revenue

Occupation Health
and Safety Act,
2007

The Local
Government Act,
Cap. 265

6.3.2 Negative Impacts
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6.3.2.1Design Phase

Triggered world bank socig Baseline | Impact Project Activities Nature/ |Extent |g |35 | =5 0
safeguard policies Type of § T 3|33
International Best Practic Impact =@ gr' <=
(reference to WORLD BANK S |2 8 &8
OPs & IFC PSs) anc 23
Applicable Kenyan S -
Legislation g
@
Indigenous People (OP/B Socic Commun | Employment opportunities Direct/In | Regiona | 5 | & ge; =
4.10) economic; | ity High levels of unemployment i| direct I a2 |2 &
PS 2. Labor and Workin Pereptio | the area have forced most of o & Q.
Conditions n population into selemployment 3 © %
PS 4. Community Health Lack of opportunities from th;
Safety, and Security project may result in conflict.
Employment, 2007
Indigenous People (OP/B Economic Enhancing benefits to the local Direct Regiona cls|D %
+10) community and ! 2|2|8| <
PS 2 Labor and Workin Lack of implementation of CS] Indirect @ & %
Conditions would lead to  conflicts 3 ® )

PS 4. Community Health
Safety, and Security
Physical Planning Act Ca
286
The Trade Licensing Act

Cap. 497

especially if the communit
expects the same.
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Triggered world bank socig Baseline | Impact Project Activities Nature/ |Extent |g |35 | =%

safeguard policies Type of E @’ o | 35

International Best Practic Impact s |2 |3 | £58

(reference to WORLD BANK S 1= 18|&8§

OPs & IFC PSs) ang = 2

Applicable Kenyan S —

Legislation =4
@

Indigenous People (OP/B Bio- Land use . Negative | Site- clZ|o =

4.10) physical |change | The Project area is in a rur Direct specific |5 |2 | & 3

OP/BP  4.12. Involuntary (Land setting which is sparsel ‘g, S %. g

Resettlement take for| populated, and predominant 3 @

PS 8. Cultural Heritage project pastoralist. The project mg

EMCA amendment 2015 impleme | disrupt grazing and reduce tl

The Forests Conservation al ntation, | amount of pasture available

Management Act of 2016 contracto | livestock.

The Wildlife and INOS

Conservation an and

Management Act of 2013 workers

Physical Planning Act Ca camp

286 S|te)

The Land Control Act Capg

302

The Wayleaves Act Cap 292

6.3.3Construction phase

Triggered world bank socig Baseline| Impact Project Activities Natur m os5sEg®

safeguard policies el = SERES

International Best Practic Type ~ 50 g e =

(reference tdOPs& IFC PSs) of = Fg. | 5

and Applicable  Kenyal Impac 8

Legislation t 9
P
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Triggered world bank socig Baseline| Impact | Project Activities Natur m osEgo®

safeguard policies el = % 5 5 £9

International Best Practic Type 258 gy' Q =

(reference tdOPs& IFC PSs) of S F S 2

and Applicable  Kenyal Impac 3

Legislation t o

(P

Natural Habitats (OP 4.04) | Bio- Natural | Vegetation has a great effect on the general| Negati| — |— | =z
i . . . . o |O P I®

PS 4. Community Health physical | Vegetatio| localized environment and normally can mod ve Sl2E 2 =

Safety, and Security ; n and| microclimate in consequence, -degetaion | Direct = Lc% %— g

PS 6. Biodiversity Biodiver | Biodivers | during construction may result in negati 3 T

Conservation and Sustainal Sity ard | ity effects on the fauna by creating disturbar

Management  of  Living €cosyste| Disturban| Disturbance may be due to site cleari

Natural Rsources m ce and| construction and laying.

EMCA amendment 2015 damage

The Forests Conservation a to Flora,

Management Act of 2016 Fauna

The wildlife and and

Conservation an( avifauna,

Management Act of 2013 and their

Physical Planning Act Ca habitats;

286

The Land Control Act Cag
302
The Wayleaves Act Cap 292
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Triggered world bank socig Baseline | Impact Project Activities Natur mos g o
safegua_rd p0I|C|e_s e/ % § g 2 g.g.
International Best Practig Type =S = e S
(reference tdOPs& IFC PSs) of S F S 2
and Applicable  Kenyal Impac 3
Legislation t o

(P
Natural Habitats (OP 4.04) | Ambient | Noise Heavy construction machinery will caul Negati| — | £ O =
Indigenous People (OP/BF Noise and vibrations and noise disturbances in the vill§ ve § g P& S
4.10) Levels | vibration | within Kerio as they move around the proj¢ Direct | = | T 3 %— g
PS 2. Labor and Workin| Public area. 3 =
Conditions Health

PS 3. Resource Efficiency ali
Pollution Prevention
PS 4. Community Health
Safety, and Security

EMCA amendment 2015
Occupational Health an
Safety Act

2017
Work injury Benefits Act
2007
The Pwblic Health Act Cap
242

and safety risks to employees on site (m
under Occupational, Safety and Health (OSH
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Triggered world bank socig Baseline| Impact | Project Activities Natur mioscRg o
Has X M =+ o
safegua_rd poI|C|e_s e/ 5 % b 3 5.3
International Best Practig Type =S = e S
(reference tdPs& IFC PSs) of 5 F S o
and Applicable Kenyal Impac 3
Legislation t o
(P
Natural Habitats (OP 4.04) | Bio- Soll Compacting the soil and vegetation clearanc{ Negati | — |~ z |g =
Indigenous People (OP/B physical | characteri | a'y t he foundati on |ve s |S P& S
4.10) ; stics, percolation ability and thereby increase -nffi| Direct g5 E | o
PS 3. Resource Efficiend surface | hence reduce recharge. Vegetation clearanite 3 T
and Pollution Prevention water/gro | also lead to erosion. Fuel and oil spillage fr
und water| machinery and trucks/vehicles may contamir]

PS 4. Community Health
Safety, and Security
PS 6. Biodiversity
Conservation and Sustainal
Management  of Living
Natural Resources

EMCA amendment 2015
The Forests Conservation a
Management Act of 2016
The Wildlife Conservatior
and Management Act of 2011
The Kenya Water Aabdf 2002

top soil. Unsustainable water extraction may &
lead to dropping of the water table.
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Triggered world bank socig Baseline| Impact Project Activities Natur m oFCRg®
safeguard policies el % % § > 52
International Best Practic Type =525 e =
(reference tdOPs& IFC PSs) of S F S 2
and Applicable  Kenyal Impac 3
Legislation t 1Y

(P
NaturalHabitats (OP 4.04) | Ambient | Air Exhaust emissions are likely to be generate¢ Negati| — | £ O =z
PS 2. Labor and Workin| Air quality the construction vehicles and equipment as \ ve § g b 2 ]
Conditions Quality | (Dust and| as diesefenerators. Movement of trucks on g Direct T E 3 %— g
PS 3. Resource Efficiend Emission | roads and construction activities such as clea 3 o
and Pollution Prevention S) o will disturb the top soil causing erosion a

PS 4. Community Health
Safety, and Security

EMCA amendment 2015
Occupational Health an
Safety Act 2017

Work injury Benefits Act

2007
The Public Health Act Cap
242

The Kenyan Constitution
The Climate Change Act 201
The Traffic Act Cap 403

increase in dust. The impact of dust will depg
receptors i.e. the proximity téerio villages, the
schools and hethl facility in Kerio.

Emissions from exhausts of heavy vehicles
machinery orsite as well as the formation
dust will also lead to air pollution and pose rig
to human healtkrespiratory issues).
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Triggered world bank socig Baseline| Impact | Project Activities Natur m osEgo®
safeguard policies el = % 5 5 £9
International Best Practic Type 258 gy' Q =
(reference tdOPs& IFC PSs) of S F S 2
and Applicable  Kenyal Impac 3
Legislation t g
Indigenous People (OP/B Public | Traffic There will be an increase in vehicle movemen Negati| m (v g [T | =
4.10) Health | Impact and from the project area, to delivconstructior] ve {9"_ 3 B g =
PS 3. Resource Efficieng Transpo equipment to the site. Direct | 2 ;'_:,{: 3 < g
and Pollution Prevention rt and Those likely to be affected by this impact : 2 3 (—3—9 5]
PS 4. Community Health] access tq other road wusers i.e. other drivers & S
Safety, and Security site pedestrians. %

The Kenyan Constitution Ambient

EMCA amendment 2015 Air Increased traffic may result in noise creati

The Climate Change Act 201 Quality dust generation, and safety impacts for of

The Public Health Act Cal Ambient road users and thiocals living and working

242 Noise within proximity to the access roads of the sitg

Occupational  lgalth  and Levels

Safety Act 2007

Traffic Act Cap 403

The Penal Code Cap 63

Natural Habitats (OP 4.04) | Socic Waste The construction phase will also lead | Negati| ®E[© =
PS 3. Resource Efficiend economi| and generation of coreiction wastes from civi ve § S B e 2
and Pollution Prevention C; effluents | works. These nchazardous wastes includ Direct = CED 3 % g
The Kenyan Constitution waste from vegetation clearing and S 3 =
EMCA 2015 excavation, plastics, metal shavings, packa

The Kenya Water Act of 200] material wastes etc. There will also be was

The Public Health Act Cal generated by personnel.
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Triggered world bank §qcie Baseline | Impact Project Activities Natur mOECgQ
safegua_rd p0I|C|e_s el = % § > g-g_
International Best Practig Type ~ 150D = e =
(reference tdOPs& IFC PSs) of S F S 2
and Applicable  Kenyal Impac 3
Legislation t 1Y
(P

242 Waste storage esite increases the potential | Negati| — | £ O =z
Occupational Health an wastes and effluents to be leached into the| ve § g P& S
Safety Act 2007 leading to contamination of nearby surface { Direct | = | T 3 %— g
Physical Planning Act Cal ground water. Accumulated waste also redy 3 T
286 aesthetics
The Penal Code Cap 63 , key factors ee to ensure that appropriate saf

guidelines are adopted, and that obso

equipment and construction waste is dispose|

in an environmentally sustainable manner.
Natural Habitats (OP 4.04) | socio- OSH Several Health and Safety risks may occur fiNegati| » |w g |z | =
Indigenous People (OP/B economi the activities, processes, materials ¢ ve S 3 2 2| 8
4.10) ¢ Public equipment involved in the construction phasg Direct | S | & 3 g
PS 2. Labor and Workinl Health the project. Some of the risks may occur fr o 3 =
Conditions the following sources, but not limited tdire
PS 4. Community Health hazards, accidents, fumes inhalation, sk
Safety, and Security objects, etc.
EMCA
The Public Health Act (Ca|
242)
Occupational Health an
Safety Act, 2007
Occupier liability Act
Cap.34
Work Injury Benefits Act,
2007
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Triggered world bank socig Baseline| Impact Project Activities Natur m osEgo®
safegua_rd policie_s e/ % % § 2 29
International Best Practic Type =525 e =
(reference tdOPs& IFC PSs) of S F S| 8
and  Applicable  Kenyat Impac 3
Legislation t R,

P
Indigenous People (OP/B Socic . !_Labour The project will attract labour into the projg Direct v oL Z
4.10) economi | influx area. Like any other project with significg and R ]
Indigenous  People (OP/B C; Publiciand | recruitment, the influx of labour heightens { Indirec § g | & €
4.10) _ gealth, _resultltng risks associated with sexual exploitation E}\l i =13 ® 5}
PS 2 Labor and Workin DEMOGr | IMPACts 1 ) se - of community members by proj egal
Conditions aphy,_ workers, and sexual harassment at the Vv ve
PS 4. Community Healtt Security ’

Safety, ad Security

PS 8. Cultural Heritage
The Public Health Act (Ca|
242)

The Penal Code (Cap. 63)
The Kenyan Constitution

place, as well as HIV/AIDS
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Triggered world bank socig Baseline| Impact Project Activities Natur m oFCRg®
safeguard policies el % % é’ > 52
International Best Practig Type ~ 5L e =
(reference tdOPs& IFC PSs) of S F S| §
and Applicable  Kenyal Impac 3
Legislation t 1Y
(P
Natural Habitats (OP 4.04) | Bio- , land usg The Project area is in a predominantly ry Negati| ¢ |- & | =z
OP 4.12. Land Acquisitiol physical | change | setting, majority of the surrounding land | ve 3 S -]
and Involuntary Resettlemen| environ | (Land grazing land. Direct | 3 Lc% 3 %‘ g
ment take for| Though there is no involuntary resettlem 8. 3 o
and. project proposed as part of the project, it is expected 4
socio impleme land v_viII be donatd by the community. All lan
ntation don_atlon protocols_ should be foIIowz_ad keenly
' | avoid any coercion or forceful involunta
corjtra(to resettlement due to the proposed project.
ros The proposed development will have an img
and in that it will disrupt grazing activities on e
workers | proposed land site as a result of fencing
camp site| proposed site.
The Project area is in a rural setting, A
predominantly pastoralist. Land take will redy
the amount of pasture area available for graz
as a result of fencing the proposed site.
PS 4. Community Health Socic Gender | The risk of limiting women access to proje¢ Indirec| — |~ - |o =
Safety, and Security economi| Inequalit | penefts such as jobs, by giving preference| t § é 2 S| 8
PS 2: Labour and workin| C y men, as construction is considered a m Negati| = | | |8 g
conditions industry. ve 3 o | T
The Kenyan Constitution,
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Triggered world bank socig Baseline| Impact Project Activities Natur m oFCRg®
safeguard policies el = SERES
International Best Practic Type =525 e =
(reference tdOPs& IFC PSs) of S F S 2
and Applicable  Kenyal Impac 3
Legislation t g
PS 4. Community Health Socic Gender | This impact refers to exploitation of thIndirec| — |— F |o =
Safety, and Security economi | based | vulnerable position, differential power or try t § é : S| 8
PS 2: Labour and Workin| ¢ Violence: | for sexual purposes, and may be committeq Negati | = | & | & | &
Conditions o Sexual | hgect workers against community membe V€ 3| | ®
The Kenyan Constitutig g)r(]pk)l?r:ld and represents a risk at all stages of the prg

abuse especially when. the project does not implem

(SEA) of | and monitor the appropriate mitigation measu

communi

ty

members

by

project

workers
PS 4. Cowmunity Health, Socic | Gender | This impact refers to unwanted sexual advan| Indirec| — |- [0 | =
Safety, and Security Econom | Based | requests for sexual favours and sa&xphysical| t § S ¢ S| 8
PS 2: Labour and Workin| ic Violence | contact at the work place. Sexual harassn Negati | = Lc% 2 g
Conditions Sexual | 4y he committed against all workers. ve S| P | ®
The Kenyan Constitution, harassme

nt at the

workplac

e:
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Triggered world bank socig Baseline| Impact Project Activities Natur m oFCRg®
safeguard policies el = SEB 598
International Best Practic Type ~ 5L e =
(reference tdOPs& IFC PSs) of = 5 S | 5
and Applicable  Kenyal Impac 3
Legislation t 1Y
P

PS 4. Community Health Socio | Gender |The project may trigger or exercebate ot/ Indirec| — (- [0 | =
Safety, and Security economi| Based | forms of GBV at the community level throug t § é 25| 8
PS 2: Labour and Workin| ¢ Violence | its_project activities, e.g. increase in intim¢ Negati | = | & | B | &
Conditions B (GBV) - | partner violence due to compensation sche V€ 3| | ®
The Kenyan Constition, that share funds equally among men and won

Other

Forms of

GBvV
PS 4. Community Health Socic Spread of In migration of people from different regiot Indirec| — |— F |o =
Safety, and Security economi| communi | may lead to behavioral influences which njt § é : S| 8
PS 2: Labour and workin| ¢ cable increase the spread of HIV/AIDS and otf Negati| — | & | & | &
Conditions diseass | sexually transmitted diseases ve 3| ®| @
The Kenyan Constitution, and HIV/

AIDs and

other

Sexually

transmitt

ed

diseases
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Natur

Triggered world bank §qcie Baseline | Impact Project Activities mOECB®
safegua_rd p0I|C|e_s e/ = § b 2 g.g.
International Best Practig Type ~ 150D = e =
(reference tdOPs& IFC PSs) of = 5 S | 5
and Applicable  Kenyal Impac 3
Legislation t 1Y
(P
PS 4. Community Health Bio- Visual Minimal visual impacts on the surroundil Direct ool 2
Safety, and Securi hysical ' i - i| 8IS E .| 8
y, and Security physical | Impact project area. Cars, trucks, machinery ¢ negati SISt &
The Kenyan Constitution, and construction material will be \isle in an areg ve = Lc% %— g
socio predominantly occupied by shrubs, vegetat 3 T
economi and livestock. Security lighting will also chan
c the outlook at night.
Indi -
direc il ol el e §
t O |S E O =
Negati| = [T [ |8 | @
€ga o |
ve o T
Indi =
direc ol Wl el e §
t O |3 E O 2
Negati| = | 5| @
g S|
ve ) T
Indir -
direc S 52 R §
t o |S E |o
Negati| = [F [ B ] @
egati 5| 3
ve @ 5]
Indi =
direc ol Wl el e §
t O |3 E |
Necati| 2@ [ 8] @
egati 1 3
ve ) T
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6.3.3.10peratian Phase

Triggered world bank socig Baseline | Impact Project Activities Natur |Exte g |5 | 50

safeguard policies e/ nt % § > 5 €

International Best Practig Type 5 2. g-' z =

(reference  to  WORLE of <19 F8

BANK ESS & IFC PSs) an( Impac . 8

Applicable Kenyan t S

Legislation 2
@

Natural Habitats (OP 4.04)| Biodiver | Disturban| The operation phase is characterized by roy Negati | Loca|— |— | v | =

Indigenous People (OP/B sity and| ce and| opeation and maintenance activities of { ve I S %’ CST g'

4.10) ecosyste| damage | facility. Such activities that impact flora mg Direct 'c% g | =

PS 4. Community Healtf M to Flora,| include periodic trimming of the vegetation 3 o

Safety, and Security Fauna well as disturbance when vehicles leave

PS 6. Biodiversity and roads during maintenance. Disturbance

Conservation an avifauna, | vegetation is caused by vehicle reovent.

Sustainab'e Management and the'r EffectS Of '[hIS diSturbance |S mll‘llma|

habitats

Living Natural Resources
EMCA amendment 2015
The Foests Conservatio
and Management Act ¢
2016

The Wildlife and
Conservation an
Management Act of 2013
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50
safeguard policies el nt § T |3 5S
International Best Practic Type 5 2|3 z =
(reference to  WORLL of >~ |8 F8
BANK ESS & IFC PSs) an( Impac . 3
Applicable Kenyan t 5
Legislation =
@
Natural Habitats (OP 4.04)| Ambient | Noise The potential noise impacts during operatio Negati | Loca— |— |© | =
PS 2. Labor and Workin| Noise and phase will likely be from transformer| ve I S g g e
Conditions Levels | vibration |inverters and maintenance activities. Sq Direct '(% 8 =y
PS 4. Community Health Public power grid also emits a low humming sound 3 ) %
Safety, and Security Health
EMCA amendment 2015
Occupational Health an
Safety Act 2017
Natural Habitats (OP 4.04)| Topogra | Soll Soil erosion around the cleared areas, r¢ Negati | Loca|— |=z |©v | =
PS 3. Resource Efficienq phy and| characteri and at the foot of the\Ppanels. Soil erosiol ve [ S o CST g'
and Pollution Prevention | Soll, stics, caused by storm water or surface water ruf Direct '(_% S g | =
water surface | may occur during the operationphase as i 3 o)

result of increase in the sediment load of on
drainage channels. loss of top soil m
continue during the operational phase of
projectthough no top soil clearing is expect
in this phase. The panels will act as w
breakers hence abate wind erosion. The
panels will also cover most of the land surfg
hence reduce recharge to groundwater f
rainfall. Fuel spills may result in watg
contamination.
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50
safeguard policies el nt 5@ 35S
International Best Practic Type o 2|3 E5
(reference  to  WORLLO of S < S - 2
BANK ESS & IFC PSs) an( Impac 2 2
Applicable Kenyan t .
Legislation =

@
Natural Habitats (OP 4.04)| Ambient | Air Minimal dust genation is expected to occl Negati | Loca |y |— |10 | =
Indigenous People (OP/B Air quality | during the operational phase of the project| ve I 3 2 s | &
4.10) Quality | (Dust and| maintenance vehicles along the access rg Direct = 2| g
PS 2. Labor and Workin Emission | which will be infrequent. 3 ) %
Conditions S) Those likely to be affected by air pollution &

PS 3. Resource Efficiendg
and Pollution Prevention
PS 4. Community Health
Safety, andsecurity

EMCA amendment 2015
Occupational Health an
Safety
Act 2017

Work injury Benefits Act
2007

The Public Health Act Ca
242

The Kenyan Constitution
The Climate Change A
2016

the residents, personnel on construction
and vegetatioby blanketing plant surfaces.
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50
safeguard policies e/ nt S @ |3 ;8
. . QS | = [ =
International Best Practig Type = 2. g‘ =
(reference  to  WORLL of >~ |8 F8
BANK ESS & IFC PSs) an( Impac 2 2
Applicable Kenyan t 5
Legislation =
>
«
Natural Habitats (OP 4.04)| Land Visual The proposed project will present visy Direct |Loca— = |1 | =
Indigenous People (OP/B Impact | impacts to the landscape. The visual impg negati | | § 3 g 3
4.10) on the landscape will result from t ve T % £ =
ESS 4. Community Healt installation of the solar PV panels. There V 3 )

Safety, and Security

OP 4.12. Land Acquisitio
and Involuntary
Resettlement

PS 8.Cultural

Heritage

The Kenyan Constitution

also be potential gual impact emanating frot
security lighting to be used in the propog
project site.
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50

safeguard policieg el nt § T35S

International Best Practic Type S @ g—' =

(reference  to  WORLLO of 5 < S )

BANK ESS & IFC PSs) an( Impac . @

Applicable Kenyan t 5

Legislation =
@

Natural Habitats (OP 4.04)| Public | Traffic Operational personnel commuting to and fr{ Negati | Loca|— [ |© | =

Indigenous People (OP/B Health | Impact | the site. ve I S 2 g S

4.10) Transpo Preventive maintenance will be conduc| Direct 'C% 2| g

PS 3. Resource Efficiengrt and continuously, and general maintenar 3 ) %

and Pollution Prevention | access t( approximately monthly and the site will K

PS 4. Community Healtl site accessed by several ehicles carrying

Safety, and Security Ambient equipment if need be. Deliveries

EMCA amendment 2015 | Air replacement parts will also be ma

The Climate Change A¢ Quality occasionally during the lifespan of the facilil

2011 Ambient However, traffic associated with the operat

The Public Health Act Cal Noise phase will be largely localized and limited

249 Levels the site.

Occupational Health an Those likelyto be affected by this impact a

Safety Act 2007 other road users i.e. other drivers ¢

Traffic Act Cap 403 pedestrians

The Penal Code Cap 63
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50
safeguard policies el nt § T |3 5S
International Best Practic Type 5 2|3 z =
(reference to  WORLL of >~ |8 F8
BANK ESS & IFC PSs) an( Impac . 3
Applicable Kenyan t 5
Legislation =
@
Indigenous People (OP/B Socic Increased| A limited number of workers or contractg Direct |Regi |n |— = | =
4.10) economi | social will be onsite dumg the operational phase | and onal [3 g -g 3
PS 2. Labor and Workin| ¢; Public| disturban | the project. Such a small number reduces| Indirec C":D“: S S
Conditions Health, |ce likelihood of there being any social ills linkg t 3 %!’ %
PS 4. Community Healtf Demogr to the project activities. negati ®
Safety, and Segity aphy, ve
PS 8. Cultural Heritage | Security

The Public Health Act (Ca
242)

The Penal Code (Cap. 63)
The Kenyan Constitution
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Triggered world bank socig Baseline | Impact Project Activities Natur |Exte g |5 |[C 50
safeguard policies el nt 5@ |3 58
. : v S (= [ =
International Best Practic Type o 2 |2 EF
(reference  to  WORLE of >~ |8 F8
BANK ESS & IFC PSs) an( Impac . 3
Applicable Kenyan t 5
Legislation =
>

«

Indigenous People (OPPB Socic | OSH Potent_ial health and safety impacts duri_n_g Negati | Site | =
4.10) economi operations are expected to be mininj ve specig 8 |S | &
PS 2. Labor and Workin| c; Public However, some of the risks may occur fr¢ Direct | fic = g 2 g
Conditions Health accdents, fire hazards, injuries, electrocut S @ |° | @

PS 4. Community Health
Safety, and Security
EMCA amendment 2015
The Penal Code (Cap. 63)
The Public Health Act (Ca
242)

Occupational Health an
Safety Act, 2007

Occupier liability Act
Cap.34

Work Injury Beneits Act,
2007

The National Constructio
Authority Act, 2011

The Standards Act, Ca

496

and inhalation.
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Triggered world bank socig Baseline | Impact Project Activities Natur | Exte g |5 | = 50
safeguard policies el nt % § > 5 <
International Best Practig Type S @ g‘ z =
(reference  to  WORLL of <18 +F8
BANK ESS & IFC PSs) an( Impac . 3
Applicable Kenyan t 5
Legislation =
@
Natural Habitats (OP 4.04)| Health | Waste Waste will be generated from gene| Negati|Sitee - = | | T
Indigenous People (OP/B and maintenance activities, general office vy ve speci3 [ e | a
4.10) effluent | eating packaging and waste, effluent fr¢ Direct | fic '(% g
PS 3. Resource Efficiena toilets and oil leaks from transforme 3 @

and Pollution Prevention
EMCA 2015

The Water Act of 2002
The Public Health Act Ca
242

Occupational Health an
Safety Act 2007
Physical Planning Act Cal
286

The Penal Code Cap 63

Transformers can experience a leak arig
from a fault, poor handling and vandalism.
These leaks may result in potent
contamination of surface and groundwater
well as
soil.

However, impacts during operational phg
will be minimal since only a very sma3
number of personnel will be permanen
stationed at the site and a small team
conduct periodic maintenance activities.

Photovoltaic modules are typically neaffom
monocrystalline silicon, polycrystalline silico
amorphous silicon, cadmium telluride, &
copper indium  selenide/sulfide.  Whi
cadmium present in the cadmium telluri
cells would be toxic if released, the quantity|
cadmium present in the cellstypically small,
stable and poses little threat; howey
cadmium does pose some risk issues
disposal of the units at the end of their lifetin
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6.3.3.2Decommissioning Phase

Natural Habitats (OP 4.04)
Indigenous People (OP/B
4.10)

PS 4. Community Health
Safety, and Security
PS 6. Biodiversity
Conservation an(
Sustainable Management
Living Natural Resources
MCA amendment 2015
The Forests Consation
and Management Act ¢
2016

The Wildlife and
Conservation an(
Management Act of 2013

Physical Planning Act Ca
286
The Land Control Act Cag
302
The Wayleaves Act Cap 29

Bio-
physical,
Biodivers
ity and
ecosyste
m

Disturban
ce and
damage
to Flora,
Fauna
and
avifauna,
and their
habitats
and
visual
impact

Activities such as removing solar panels, ¢
movement of vehicles may cause disturbar
Movement and noise disturbances may af
distribution of fauna. Disruptive activitig
during decommissiong will be minimal.
Flora onsite will be rehabilitated.

Negati
ve
Direct

Local

COAOT CaTITIOp Y

Wnipap

3|0eqoid AlUPIH
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Natural Habitats (OP 4.04)
Indigenous People (OP/B
4.10)

PS 4. Community Health
Safety, and Security

PS 6. Biodiversity
Conservation and
Sustainable Management
Living Natural Resources
EMCA amendment 2015
Occupational Health an
Safety Act 2017

Work injury Benefits Act
2007

The Public Health Act Ca

242

Bio-
Physical
and socio

economic

Health

Heavy
metals
poisoning

as electriq

Obolete batteries as well
equipment such as transformers, circuits

cables will impact on natural vegetation g
Biodiversity if not properly disposed of. Tt
batteries are made of lead compounds wl
are toxic to humans and the environmg
safety guidelines are adopted, and that obs(
equipment and construction waste is dispg
of in an environmentally sustainable mannei

Negati
ve
direct
and
indirec
t

Local
and/or
nation
al

(R CEASS I A A |

wnipaw
3|qeqoid
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Natural Habitats (OP 4.04)| Bio- Noise Decommissioning activities will also result | Negati | Local ) = o =
Indigenous People (OP/B physical | and noise disturbance through demolitions/ ci ve s 2 & =
4.10) and Socig vibration | works, machinery operations, and heavy tr| Direct hE B =
PS 2. Labor and Workin| €conomic movements along the roads-site and acces 3 3 ° %
Conditions ; roads to the st 3
PS 3. Resource Efficiend Ambient Those likely to be affected include -site
and Pollution Prevention | Noise employees and surrounding residents.
PS 4. Community Healtt{ LEVels
Safety, and Security Public
EMCA amendment 2015 | Health
Occupational Health an
Safety Act 2017
Natural Habitats (OP 4.04)| Bio- Soil Increasd wind erosion due to removal of so| Negati | Local ) = |g =
Indigenous People (OP/B physical; | characteri| buffers. Movement of trucks will also cauf ve 3 o |, =
4.10) Topograp| stics, soil disturbance. Increased erosion may lea Direct % S % g
PS 3. Resource Efficiend hy and| surface | sedimentation in nearby water channels 5 T
and Pollution Prevertn Soil, water/gro

water und water,

PS 4. Community Health
Safety, and Security
PS 6. Biodiversity
Conservation an(
Sustainable Management
Living Natural Resources
EMCA amendment 2015
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Natural Habitats (OP.@4) | Bio- Air Emissions from exhausts ofdwg vehicles an¢ Negati | Local ) = o
Indigenous People (OP/B physical; | quality machinery orsite will lead to air pollution| ve s 2 &
4.10) Ambient | (Dust and| Dust generated during activities such | Direct g S %
PS 2. Labor and Workin| Air Emission | premises demolition :
Conditions Quality | s)

PS 3. Resource Efficieng

and Pollution Prevention

PS 4. Community Health

Safety, and

Security Socio Social PV panel removal, and heavy vehiclessite

EMCA amendment 2015 | economic| disruptio | moving along unpaved surfaces will also le

Occupational Health an : n to emission of dust resulting to gollution.

Safety Act 2017 communi Some of the health impacts include: disea;

Work injury Benefits Act| tY skin disorders, and irritations.

2007
The Public Health Act Ca
242

The Kenyan Constitution
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Indigenous People (OP/B Socio Traffic Increased traffic is expected as a result Negati | Regio ) |= |4 =
4.10) economic|Impact |vehicles ferrying plve nal 2’83 =
PS 4. Community Health ; wastes, solar panels, and equipment away 1 Direct - S g g
Safety, and Security transport site. 5 ® 5]
EMCA amendment 2015

Traffic Act Cap 403

The Penal Code Cap 63

Natural HabitatOP 4.04) | Socio Waste Decommissioning activities will genera Negati | Local ) T | =
Indigenous People (OP/B economic| and excavation waste, debris and demolition wa) ve ;’ 2 2 2
4.10) ; Health | effluent | Soil and water pollution due to unsafe dispg Direct : % g
PS 3. Resource Efficieng of concrete poles may occur. Decommiss 5 T

and Pollution Prevention
The Kenyan Constitution
EMCA 2015

The Kenya Water Act o
2002

The Public Health Act Ca
242

Occupational Health an
Safety Act 2007
Physical Planning Act Ca
286

The Penal Code Cap 63

activities may also result in effluents fro
removal of toilet facilities and solid wastes a
result of onsite decommissioning projel
exercise. Cadmium may pose risks if sd
units are not disposeaff properly.
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Indigenous People (OP/B
4.10)

PS 2. Labor and Workin
Conditions

PS 4. Community Health
Safety, and Security
EMCA amendment 2015
The Penal Code (Cap. 63)
Occupational Health an
Safety Act, 2007

Occupier liability Act
Cap.34

Work Injury Berefits Act,
2007

The National Constructio
Authority Act, 2011
The Standards Act, Ca
496

Socio
economic

Health

OSH

The decommissioning phase will have sev
OSH risks from the civil works involve(
equipment, materials and processes. Som
the risks may occur from accidents, fil
hazards, inhalation, sharp objects.

Negati
ve
Direct

Regio
nal

OOy S

wWnipan
3|geqoid

JOUIN
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Indigenous People (OP/B Socio Increased Direct | Regio p |~ |o =

4.10) economic| social | The impacts of population influx will bjand |nal 5 2 3| &

PS 2. Labor and Workin| ; Public| disturban | minimal during decommissioning due the| Indirec g L &

Conditions Health, |ce limited number of workers involved. t 3 ) =

PS 4. Community Health Demogra negati

Safety, and Security phy, ve

PS 8. Qltural Heritage Security

The Public Health Act (Ca

242)

The Penal Code (Cap. 63)

The Kenyan Constitution

Natural Habitats (OP 4.04)| Bio- Visual Visual aesthetics of the area may be alte| Direct | Local - |= |g | Min

Indigenous People (OP/B physical; | Impact Moving trucks, solar panels and cleared trg negati ; e g or

4.10) Land of land will be visible in an area previoug ve % S 2
dominated Ik vegetation and animal; 3 )

PS 4. Community Health
Safety, and Security

PS 5. Land Acquisition an
Involuntary Resettlement
PS 8. Cultural Heritage
The Kenyan Constitution

Vegetation cover will be expected to-1
establish itself naturally.
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CHAPTER SEVEN: ANALYSIS OF PROJECT ALTERNATIVES

7.1 Project Alternatives

The ESIA also involved theoasideration of the alternatives to the proposed solar power
project. This was essential as it allowed the project proponent to make an informed decision
regarding not only the location of the project, but also technologies that will be applied during
the construction phase. This process also ensured that the project activities are in suitable
locations and are cost effective. The following sections provide the analysis of alternatives
considered in the case of the proposed project.

The alternative consst of t he proponentds/ applicantds f i nce
legal guidelines, regulations, and procedures as stipulated in the EMCA, 1999 (amendment

2015) which aims at reducing environmental impacts to the maximum extent practicable. This

section analyzed the project alternatives in terms of site location, technology options, and

project input.

7.2 Alternatives Locations
In determining the most appropriate site for the establishment of the solar power plant, several
options were explored. Thsite selection process considered the following criteria:
I.  The availability of primary resources required for the operation of the power plant, such
as Sun
ii.  Availability of land to locate the site and associated infrastructure;
iii.  The availability and accegdlity of infrastructure for the provision of services,
manpower and social structure for the construction and operation of the power plant;
iv.  General environmental acceptability in terms of social impacts, water utilization,
general ecology, etc.

Normally, the layout of solar panels is dependent on maximization of energy emissions from
the sun during the solar irradiance hour period. This, together with topographical,
geographical, and environmental factors, has been the main factor in selecting thedoropos
lay-out. Such layout can be modified to a limited extent in order to optimize those variables.

Kerio was identified as the most suitable area for the establishment of the proposed Solar
Power Plant based on the following factors:

Location: The Projet area is in a predominantly rural setting, and due to the hilly terrain, the
population density is low, and majority of the surrounding land is grazing land. There is
enough grazing land for the community and use of the site to construct the minilgndtwi
significantly impact grazing land.

Proximity: Most houses in Kerio are clustered, thus making distribution direct; this will
facilitate supply of power to the village.
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Grid Connection: A grid connection with enough capacity and material was retamded
due to the anticipated increasing demand in solar energy. This eliminates the need to overhaul
the grid connection when the population increases in Kerio location.

Capacity: The nature of the project is standalone hence the capacity of infrastrwatl be
subject to the expected load over 30 years and the projected exportation of electricity to
Lodwar town. The contractor should adhere to the designs provided by the proponent.

7.3 Analysis of Alternative Energy Sources

This was analyzed based tre clean development mechanism structures that call for no or
minimal emission of greenhouse gases during project execktnmronmental benefits of the
solar PV power plant can be measured by emission reduction, see7thibelow. The
emissions ofraditional coatfired thermal power plant, in addition to carbon dioxide, including
CHe, S@, N20 and other greenhouse gases, have worse greenhouse effectsthan CO

Table 7.1: Annual energy saving and emission reduction of the PV power plant

The 1styear Cumulative value over 25 years
ltem
(tons) (tons)
Saving of standard coal 22,920.58 522,443.47
COz reduction 58,594.42 1,335,579.85
SO reduction 1,763.12 40,187.96
NOx reduction 881.56 20,093.98

Different types of fuels emit different amounts ofrk@n Oxides (C¢) in relation to the
amount of energy they produce. In Comparison to these electricity fuels, it shows that coal and
diesel lead in the emission of &@hile solar is the least emitting agent. Solar panels are a
clean electricity generatavith very minimal emissions often arising from the plant life cycle
materials such as PVCs. The table below shgwsns of CQ emitted per million British
thermal units (Btu) of energy for various fuels

Table 7.2: Amount of carbon emissions (emitted pemillion British thermal units (Btu))
in different electricity generation methods

Coal (anthracite) 0.103
Coal (bituminous) 0.093
Coal (lignite) 0.097
Coal (subbituminous) 0.097
Diesel fuel & heating oil 0.073
Gasoline 0.071
Propane 0.063
Natural gas 0.053
Photovoltaic 0.00056
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The statistics indicate that solar power electricity generation is the best alternative method of
generating electricity as it ensures there is sustainability with regards to the environment.
Kenya gnerates power from hydro, wind, geothermal, as well as thermal energy. All these
sources have both beneficial and adverse impacts on the environrabig. 7.3 below
illustrates the comparative analysis of generation technologies of different alternatives

Table 7.3: Comparative Analysis of generation technologies

Technology Feasibility in the | Advantages Disadvantages
project area

Hydroelectric | NO Renewable energy Site spedic

High  initial  capital

There are Nn¢ investment
permanent rivers i Long lead time ol
the project area for between 710 years
viable HEP project Vulnerable to large

variations in rainfall ang
climate change.

Geothermal NO Renewable energy Air pollution
Cheap to operate Heavy initial capital
Paucity of geothermg investment
resources in the arg Site specific
therefore not ¢ Long lead time of
suitable alternative. between 710 years
Wind YES Renewable energy Site specific
Wind power is| Cheap source of enerq Requires high capits
plentiful, renewable| in the long run investment for
widely distributed Clean sourcef energy | transmission lines.
High setup costs.
Thermal YES Short turnaround Expensive to run due t
Not site specific high fuel prices
Short lead time Air  pollution  from
burning of fossil fuels
Solar YES Renewable Requires large areas

Minimal impacts on Weather controlled
On Average only 3 environment
months a yea| Low turnaround
experience sunshin Clean energy
hour of below 200 hrt
a month in the projed
area.

Some of these sourcesagite specific, require heavy financial investment, and take a longer
implementation period before power can be sourced. Solar is the most environmentally
friendly and is considered the most suitable renewable energy technology for this site, based on
thesite location, ambient conditions, and energy resource availability.
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In addition, the selected technology is associated with very low noise levels and ease of
installation. With regards to solar PV systems, the-goidnected PV power plants and the off

grid and mini grid systems are relevant to Kenya (IFC, 2014). Other solar technologies include
fixed PV plants, tracking PV plants (with solar panels that rotate following the sun),
concentrated solar panels and concentrated PV plants.

7.4 Analysis of Alternative Technology

The solar power generation technologies considered include PV flat plate technologies, which
use Global Horizontal Irradiance (GHI) and Global Tilteddiationlrradiance (GTI),
Concentrating Photovoltaic (CPV), and Solar Thermal PoRants also referred to as
Concentrating Solar Power (CSP) plants, which use Direct Normal Irradiance (DNI) (IFC,
2014).

CPV is a photovoltaic technology that generates electricity from sunlight, a large area of
sunlight is focused onto the solar celith the help of an optical device. CSP systems
generatesolar poweby using mirrors or lenses to concentrate a large area of sunlight, or solar
thermal energy, onto a small area. CSP is not to be confusedC®Nth In CPV, the
concentrated sunlight is oweerted directly to electricity via thghotovoltaic effect.

GHlI is the total amount of shortwave radiation received from above by a surface horizontal to
the ground. GTI or total radiation is received on a surface with defined tilt and azimuth, fixed
or sun-tracked. This is the sum of the scattered radiation, both direct and reflected. DNI is the
amount of solar radiation received per unit area by a surface that is always held perpendicular
(or normal) to the rays that come in a straight line from thectitre of the sun at its current
position in the sky.

GHI and GTI are the solar resources used for assessment of PV technology while DNI is a
solar resource for CSP and CPV technologies. DNI is involved in thermal (concentrating solar
power, CSP) and phavoltaic concentration technologies (concentrated photovoltaic, CPV).
Solar modelling results show that Kenya has very high potential for PV power generation (IFC,
2014). For the proposed solar power Plant projecKemio, Turkana, Solar powered PV
techrology was therefore the preferred option due to the favorable climate.

Financial, technical, and environmental factors were considered when choosing the type of
solar power technology for the site, including the local solar resource and its likelytgenera
output, the economics of the proposed facility, availability of governmentirietedtiffs and

energy production licenses, and the requirement for other development inputs such as water
resource requirements. PV was the most environmentally sengtvmology for the
preferred site, as large volumes of water are not needed for power generation purposes
compared to the CSP option. CSP requires large volumes of water for cooling purposes. PV
was also preferred when compared to CSP technology bewfalselower visual impact.

PV modules must be mounted on a structure to keep them oriented in the correct direction and
to provide them with structural support and protection. Mounting structures may be fixed or
tracked.

107



Fixed tilt arrays are typicalltilted away from the horizontal plane in order to maximize the
annual irradiation they receive. The optimum tilt angle is dependent on the latitude of the site
location. The ideal azimuth for a system in the northern hemisphere is geographic south, and i
the southern hemisphere, geographic north. Fixed tilt mounting systems are simpler, cheaper,
and have lower maintenance requirements compared to tracking systems.

In locations with high proportions of direct irradiation, singbe duataxis tracking gstems

can be used to increase the average total annual irradiation. Tracking systems follow the sun as
it moves across the sky. These are generally the only moving parts employed in a solar PV
power plant. Singlaxis trackers alter either the orientationtilt angle only, while duaaxis

tracking systems alter both orientation and tilt angle. Modules orientation optimizes the total
annual energy yield depending on the location. The location being north of the Equator, the tilt
Angle for the modules wilbe at latitude degrees of 610. The Azimuth (direction) will be 0
considering that the project site is on the North.

7.5No Project Option
Under the fANo Projective Optiono, any potent.
associated with the projeatould not occur. However, preliminary assessment indicates that
the disadvantages with the no project scenario include the following:

w Increased power deficit and load shedding

w Lost opportunity to promote renewable energy, which leads to not achievingstbe
2030 target toward clean energy production
Loss of employment opportunities for the local people who could have been employed
during the construction and operation phases of the project
Loss of government revenue through reduced taxes
Loss of busiess for suppliers and contractors
No added value to the proposed project site and no development to surrounding sites
No benefit by the proponent from revenue expected from the solar power facility
Unchanged economic status of Kenyans and the local coitynun
Underutilization of local skills
Reduced interaction both at local, national, and international levels
Increased urban and rural poverty and crime in Kenya
Discouragement for investors to produce this level of affordable facility to the public
Development of infrastructural facilities (roads, electrical etc. will not be undertaken)

€

€ &€ € € €€ € € € € ¢

From the analysis above, it became apparent thateheroject Optioris no alternative to the
Proponent, local people, Kenyans, and the government of Kenya.

7.6 ProposedSelected Development Option
Under theProposed Development OptioliPPs would progress with the project, provided all
environmental measures are complied with during the construction and operation phases.
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Under the proposed project alternative, IPPs ddully develop the proposelerio Mini

grids Project. This would provide employment directly and indirectly to the peoMeral
location. It would provide jobs for the workers during construction. After completion, technical
and security jobs would bgenerated for management of the project. More energy would also
be generated for the market thus giving consumers a wider range of products as well as
reduced prices. The project would also increase government revenue through payment of
various fees by theccupier before engaging in any business.

Under the ANo Project Alternativeo, there woul
be no increased benefits from the site neither would there be insignificant environmental
impacts. With the implementatioof the proposed mitigation measures, including sound
construction management practices, the anticipated impacts on soil and drainage, air and water
quality, flora, fauna, and avifauna would be reduced and where possible avoided. Commitment
associated wit this alternative would ensure that potential negative impacts are avoided or
reduced to levels of insignificance.
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CHAPTER EIGHT : ENVIRONMENTAL MITIGATION MEASURES

This section details the mitigation measures that will be undertaken by the propornkeatrfegative impacts arising from the project

which will be towards reducing the impact of the triggered world bank safeguard policies.

Table 8.1:Impact Assessment Matrix (Reference to Table 6.5 above)

Likelihood Rating

" A B C
Lz) 1 1A 1B 1C
'-:')J 2 2A 2B 2C
g 0 3 3A 3B 3C
z = 4 4A 4B 4C
S g 5 5A 5B 5C
6 6A 6B 6C
KEY
Consequence Likelihood Acceptability
1-Negligible 4-Significant A-Low Negligible with minor mitigation
2-Minor 5-Catastropic B-Medium Minimize Impacts
3-Moderate 6-Beneficial C-High Unacceptable
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8.1 Negative Impacts and Mitigation Measures

8.1.1. Design Phase Negative Impacts

Receptor

Design Phase Impacts

Socioeconomic;
Economic Setting

Transport ang
access tohe site
Post and

telecommunicatior

Land use change;

The proposed developme
will have an impact in tha
it will disrupt grazing
activities on the propose
land site as a result of th
construction ang
operational phases of tf
project.

The proposed & will be
donated by the communit
of the area.

Socioeconomic;
Economic Setting

Community Perception o
the project

Impact
Rating

Residual Impact

Mitigation Measures

Enhancing benefits to the local community
Potential CSR projects will be identified
collaboration with Turkana County Government
community representatives to ensure alignment wit
key needs identified through the socieconomic
baseline survey
Projects will be identified in collaboration with the la
owners as well as other local stakeholders to imp
general living conditions and access to better li
standards.

The project proponeREREC) should ensure that
land acquisition procedures are documented and
donation procedures are followed keenly, inclu
holding regular stakeholder engagement forums gi
prior information regarding the land take procedure
the case otinavoidable land take, that land in ques
shall be acquired in accordance with the applicable
and the previously done resettlement action plan re

Employment Opportunities and other benefits

Creating equal employment opportunities for locals.
contractors will be required to prioritize lo
employment.
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Educating the locals on the objectives and benefi
the project.

8.1.2. Construction phase negative impacts

Reaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
Air quality Emissions of air| 4B 1 using clean fuels, efficient machines g 3C
pollutants regular maintenance of equipment.
Dust and  Exhaus 1 Avoiding equpment and vehicles  runnir
emission from vehiclg unnecessarily to reduce emission.
movement. f Sprinkling water on soil before excavati
Welding operation will and periodically when operations &
also emit gases ar underway to prevent raising of dust.
fumes such as ozon f Covering of all haulage vehicles carryi
chromium paiitularly in sand, aggregate, and cement

its hexavalent stat
(Cr+6) carcinogens
cadmium and lead. A
these emissions a
harmful to human healt
and cumulative impact
may lead to death.,

1 Contrdling the speed and operation
construction  vehicles, especially ov
unpaved roads

1 Avoiding open burning of solid wast
through segregation and recycling, 3
through disposal according to a solid wa
management plan

1 Stock piles of fine materials foexample
sand and ballast should be wetted or cove
with tarpaulin during windy conditions.

1 Material handling should be done by
competent person, especially when hand
hazardous materials during welding
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Receptor

Construction Phase

Impacts

Impact
Rating

Mitigation Measure

Residual
Impact

1 Ensure waste equipment with identifi
hazareus materials are properly disposed
during construction. Material handlin
should be done by a certified waste hang
registered under the NEMA, Kenya

1 Educate and raise awareness of construc
workers on emission reduction techniques

1 Workers in duty areas on the site should
issued with appropriate PPE such as, ¢
masks during dry and windy conditions.

Biodiversity (Flora, Fauna)

Loss to habitat an
damage to vegetatig
due to land clearing fq
construction Majority of

these service linesare
constructed usin
wooden poles. Thi
would impact on the
environment as close to
one hundred concref
poles will be neede

according to the
preliminary estimates.

3C

Supply seedlings to local and
afforestation.

Limiting vehicular transpa to undefined roads t
prevent unnecessary damage to habitats.
Routine checking of trenches, escape routes
minimize and prevent entrapment of fauna.
minimize hazards to native flora/fauna.
Maintaining of landscaped gardens, terrag
conservation, athmanagement of the vegetation g
gardens.

Clear limited areas only where
foundations will be erected.

Select alternative site locations to avoid sensi
natural features.
Compensation  for

€encourg

the pan

loss of trees to t

owners(community).

2C
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
Soil chaacteristics Soil Disturbance, soil| 3C Clearing vegetation only in construction areas | 2C
compaction and soll demarcating areas where no clearing will hapy
erosion walking paths and access roads.
Loss of top sall, Rapid regeneration of plant cover shu be
accumulated carbor encouraged by setting aside topsoil dun
increased erosion ar earthmoving and placing onto areas where
run-off may result due tg reestablishment of plant cover is desirable to pre
compaction,  trenchin erosion if it is necessary.
and excavation of th Rehabilitation of excavated areas.
project site. Control plan for evasive weeds/plants.
Soil Contamination Need to design appropriate protection devig
Leaks from transformers against accidental discharge of transformer
bateries with heavy substances and frequent inspection of transforr
metals, vehicles an for leaks
machinery may result i Segregation of wastes.
soil contamination. Proper containment of obsolete batteries to pre
run-off leaching.
Efficient dranage systems.
Erosion control structures.
Designate areas for repairs and maintenanc
minimize areas contaminated.
Keep vehicles on defined tracks.
Rehabilitate cleared areas.
Implementation of a storm water management plg
Soil Properties Risk of oil spill or | 2C Set up measures for spill prevention and measur{ 2C
chemical spillage prevent seeping of contaminants i.e. designg

concrete impervious areas for repairs, refueling
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Receptor

Construction Phase

Impacts

Impact
Rating

Mitigation Measure

Residual
Impact

Machinery and vehicle
contain moving part
which need oiling. Oi
spills from such activity

may lead to soi
pollution and possiblg
groundwater

contamination.

oiling.

Products such as lubricants and oils should als
well labelled and stored appropriately at th
designated storage areas.

Prepare and display ortesspill response procedur
and train all the workers on response manageme
Maintain spill response kits at the site office.

Use of watetbased fluids including netoxic
chemicals

Ensure that no sanitary or waste water is discha
irrationally and ensure compliance with the s
legislation.

Land use and Visual Impact

The visual impact of thg
construction site migh
not be appealing to som
of the nearby resident
Also, the site will be
affected by the gener;:
construction  activities
and tenporary worker
accommodation facilities
Aesthetics

Design and Work Pla
Impacts

2A

1 Use of physical barriers such as walls and net
Ensure that the contractor only clears vegetatio
areas where construction will occur and improv,
the aesthetics afreas cleared through landscaping
Avoid tourism sites and consider ways of vis
intrusion.

No use of gravel or sand from the onsite
surrounding areas.

Consider possible alternatives for construct
materials (aggregates) from the certified supsgli
The use of concrete for stabilization is to be avoi
as much as possible.

Choice of the location that gives the best econom
terms of excavation and fill in order to avoid

minimize soil erosion during excavation works

2A
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Receptor

Construction Phase

Impacts

Impact
Rating

Mitigation Measure

Residual
Impact

the construction of thetandalone PVS structures.
In case of usage of fretanding structure, a prop
structural design that is environmentally friendly g
requires less maintenance is suggested. Driven
and screws are recommended in order to minir
the environmentampact of the facility.

Solid waste generation

Construction will lead tc
generation of waste
from the civil works ang
operations on the
materials. These wast
include metal cuttings
rejected materials, wir
pieces, food wastes ar
surplus material,
obsolete batteries, trg
cuttings. etc. Impact
range from risk of injury
to reducing aesthetics
the environment.

3C

Following EMCA regulations on  Wasli
Management, 2006 Legal Notice 121.

Establish a working waste management plan.
Reducing materiatesidual wastes through accur;
estimation of size and quantity.

Recycle of construction materials.

Use of durable londasting materials that will ng
need to be replaced as often, thereby reducing
amount of construction waste generated over tim¢
Proper storage and handling of materials to pre
damage.

Reuse of materials and packaging material to re
waste.

Disposal of waste should be done by a licen
waste handler.
All left over conductor cuttings to be dispos
appropriately or be returneid the store for prope
disposal.

Manage storage, transfer, and disposal
transformer oils, acid and other hazardous mate
according to industry standards

2C
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Receptor

Construction Phase

Impacts

Impact
Rating

Mitigation Measure

Residual
Impact

Put up well protected mobile collection units/stor:
for obsolete batteries before collectiby a licensec
waste handler by NEMA, which should be prope
equipped and shall be protected from solar radia
humidity and temperature

Waste water Generation

If the project does no
have well designed stor
water drains, and ong
the solil is aturated with
water and has no prop
gradient to allow wate
flow, it will form pools
of water; the rain wate
may end up stagnatin
thereby creating
conducive breeding are:
for mosquitoes and othe
waterbased vector
which may lead tg
human diseases k&
malaria and bilharzia.

2C

Proponent will make sure that storm water chan
are maintained regularly, and lawn gradient is
place to assist in water flow.

Clearance of all tall grasses that may harbor vect
Regular spraying and treatment of gregeas in the
site to control vectors such as mosquitoes.
Waste water generated at the site should be han
managed and disposed according to the water qu
regulation that require the proponent to treat w
water prior to releasing it to the naaienvironment.

2B

Ecosystem disturbance

Construction  activities
and movement ma
cause habitat disturban
to available wild animals
such as birds an

2C

Ensure proper demarcaticand delineation of th
project area for construction works, trailer locatio
equipment and storage.

Designate access routes and parking within the s

Design and implement an appropriate landsca

2B
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
dominant plant specie program to help in reegetation of parts of th
This may caus project area after construction.
migration of specie
from the area.

Ground water hydrology Site dewatering ma] 2C Ensure that projected use of groundwater is wi| 2B
lower the water table i the capacity of natural system to lepsh itself.
the surrounding area Use indigenous vegetation that requires less w
Compact surfaces mg drip irrigation or shaded plantings.
reduce recharge. Design storm water management systems

suggested above, use vegetation to retain rech
and purify storm water.

Ground water quality Site devatering may 2C Proponent will make sure that storm water chan| 2B
cause increase ¢ are maintained regularly, and lawn gradient is
contaminated groun place to assist in water flow
water to the surroundin Solid waste generated at the site shdddhandled
areas managed and disposed of according to the EM

Waste Management Regulations, 2006, that reg
waste to be collected and transported for disposd
a licensed waste handler.

Generation of noise During the constructior 4C Sensitize construction vehicle drivers and machir 3B

phase of the propods
project, there is expecte
to be an increase in th
noise levels within the
area due to machiner

operators to switch off engines of vehicles
machines when not in use.

Safety awareness creation to the workers
Sensitiz construction drivers to avoid gunning

vehicles engines or hooting especially when pas
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
equipment including through sensitive areas such as schools, hospital
generators, vehiculg residential areas.
traffic, and other Ensure that construction machinery is kept in g
construction  activities| condition to reduce noise generation
Elevated noise level Ensure that all generators and hedwyy equipmen
within the site can affed are insulated or placed in enclosures to minin
project workers andhe ambient noise levels.
residents, passely and Use of signs, barriers and education/ public outre
other persons residin to prevent public contact with potentially danger
around the project site. equipment

Erect signs ad notify other users of noisy activities
Conduct all noisy activities during the day wh
permissible levels are higher.

Provide of recommended PPEs for various asse
risks such as ear plugs for employees working
noisy conditions or with noisy equnent.

Use equipment with low noise ratings or no
reduction technologies, e.g. the generators.

Erect a perimeter fence to reduce noise propagat
Monitor noise levels at sensitive recept
(residential areas, sc
Work through commuty liaison officers to agre
on working hours and to respond promptly
complaints

Occupational Safety and| Health and safety risk | 4C Safeguard welfare of workers as outlined in OSH/{ 3B

Health (OSH) risks Construction  activitied Employing an OSH plan that will outline all OS
may expose workers t risks and provide a strategy for their managen
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Receptor

Construction Phase
Impacts

Impact
Rating

Mitigation Measure

Residual
Impact

risks of accidents an
injuries from accidents
fire hazards, electrica
faults, building collapse
risks of sharp objectg
fall from heights among
others. Public healt
risks may be due t
interaction  of  new
workers with the locals
leading increase |
STDs.

and maintain an osite record of incidents an
accidents that occur throughout the project cycle.
Ensuring all potential hazards such as movi
machine pes and chemicals are labelled.
Provide workers with PPEs and training them
equipment use and risks.

Placing visible and readable signs around wi
there are risks; control the movement of vehic
motorists and pedestrians around the site.
Conduct rgular health and safety audits, by
competent safety and health advisor and en
records of such audits.

Provide safe and secure storage for equipment
materials at the site and maintain MSDSs.
Maintain a fully stocked and accessible first aid
ard fire-fighting equipment.

Proper public education to the people on safe us
electricity

Proper wiring i n t he
qualified technicians

Creating safe and adequate fire escape
emergency assembly points and making sure
are well labelled. Establish emergency respo
procedures.

The site must be organized to accord ease
movement during emergencies e.g. fire outbreak.

Post ANO Smoking signs
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual

Impacts Rating Impact
Construction materials should meet minim
standards applicable inhé Country by Kenyg
Bureau of Standards (KeBS)
Ensuring that work standards are observed and
there is no compromise, site specifications
observed strictly.
Complying with the EMCA noise regulation of 20
that requires work activities to be donaridg the
specified time of day as per the notice issued by
proponent during construction.
Public awareness of the public health iss
identified.
Provision/Distribution of condoms.
Distribution of HIV & AIDS awareness materials
collaboration NACC

Infrastructure and Traffic Increased Traffic. 3B A well-structured Traffic Management Plan w 2B

The main road leading t need to be implemented e.g. efficient schedulin

the site will serve thg deliveries to reduce traffic load.

additional vehicles use Placing signs around the site notifying other vehi

for the transportation o about the heavy traffic and to set the speed |

materials and machinel around the sé during construction phase.

at the site leading t Ensuring all drivers for the project comply wi

interference with traffic speed regulations.

Heavy trucks, when use Flagmen should be employed to control traffic &

will only have the effec assist construction vehicles as they enter and

of  destroying  the the project site.

operational road networ Use oftpeak hours to transport matgs to reduce
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
especially near the sit traffic.
area and turning points. Keeping construction material away from ro
This will also lead ta reserves.
increase in traffig
congestion near th
project site. This ma
also cause risk to publ
safety i.e. road accident

Social Environment Increased Pressure or 4B Employing water conservation techniques and ¢ 3B

available utilities

Influx of people into the
project area will lead t(
pressure on the existin
utilities. The project use
water Pr construction
and this also place
pressure on suc
resources. Service
disruption is also likely.

using the required amounts of water to prev
wastage, for example, ensuring roofing designs
maximize rainwater harvesting.

Providing adequate water storage reservoirs af
construction site to meet project needs du
periods of high demands externally and refill ta
during the periods of low demands, for exam
during late nights. Harnessing golar energy tq
subsidize electricity and other sources of energy
in water heating.

Adopt or develop building designs that necessi
maximum use of natural light and effecti
circulation of air in the building.

Employing power saving techniquesuck as
switching off equipment when not in use, us
natural light whenever possible

Proper planning of transportation of materials

minimize unnecessary trips by trucks
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Receptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact
Using machines with power saving technologies
high efficiency equipment
Providng proper sanitary facilities for constructi
workers
Inspecting the drainage facilities regularly to ens
they are free of debris that may reduce it
efficiency
|l ncreased s 3B Encourage timely and continuous pulj 2A
and cultural conflicts participation with the locals throughout the proj
Population influx may cycle '
also bring vith it social Proper nduction of workers, contractors and sl
strife due to clash o contra_ctors on code_ of conducft, _Iocal c_uItL
_ _ behavior, and responsible community interaction
cultural ideals, SeCUI’I.t Proper implementation of security, fencing g
and safety concerns, ris signage around the project site
of GBV-SEA/SH, , and Prioritize local employment
competition  for  job Immediatelyrepairing and maintaining any dama
opportunities caused by the project operations on public or pri
properties.
Have an Emergency Response Plan and a T
Management Plan in place and ensure emplo
always comply with them.
Ensure an effective GRM
Avoid child and force labour
Social Environment Gender Inequality 3B q 3A
Impacts 1 The Contractor should uphold principles
gender equality through compliance
equitable distribution of employme
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Recaeptor Construction Phase| Impact | Mitigation Measure Residual
Impacts Rating Impact

opportunities, safe employment of womg
including training oppdunities, regular
consultation with female employees a
employ other measures that ensure phys
safety and dignity of female workers.

Social Environment 3B o] 3A

GenderBased Violence
Sexual Exploitation an
abuse (SEA) o]
community members b
project wokers, Sexua
Harassment at Wor
Place and Other forms (¢
GBV

1 Contractor to develop and implement a GE
SEA (Sexual Exploitation and Abuse a
workplace Sexual Harassment (SH) manager
plan, (including plans for prevention, respof
and GRM)

-Contrator to ensure that a code of conduct
developed and signed by all with physical preseg
on site

-Contractor to train and create awareness to |
communities and workers on GBV

o -Contractor to ensure that the proje
GRM provides confidential reporting
safe and ethical documenting of GE
cases. Contractor to ensure that
project does not trigger or exacerb
other forms of GBV at the communi
level by reviewing specific projed
components that are known

heighten the GBV risk, and ensu
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Receptor

Construction
Impacts

Phase

Impact
Rating

Mitigation Measure

Residual
Impact

effective and omgoing community
engagement and consultatig
particularly with women and girlg
among others. Contractor can refel
theWor | d Bankods G
for Addressing Genddrased
Violence in Investment Proje
Financing involving Major Civil
Works (Sept 2018) for further
guidance.

Social Environment

3B

0]

3A

Social Environment

Labour influx into the

project area

3B

1 The contractor to develop & implement

Labaur Influx Management Plan ar
Wor ker s o Camp &
Management Plans as paf C-ESMP and
monitor all mitigation measures, includir
codes of conduct signed by all with physi
presence on site, prioritization of log
recruitment, induction of workers on GB
SEA/SH, GRM for staff., avoid child an
forced labour and enforce sgbntractor
compliance of the same.

3A

Social Environment

Spread of communicab
diseaseHIV/ AIDs and

other

sexually

3B

Contractor to develop and implement
STD/HIV/AIDS awareness plan @

prevention and mitigation

3A
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transmitted diseases T
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8.1.3. Operation phase negative impacts

Receptor Operation phase impacts Impact | Mitigation measures Residual
Rating Impacts
Pressure on| Influx of people into the projeq 3C Explore and Initiate water conservation prograsush as 2B
existing area will lead to pressure on t roof catchments and rainwater harvesting systems
infrastructu | existing utilities. Tle project uses using dead man taps
re and | water for construction and th Sensitize all the stakeholders on the need to conserve
utilities also places pressure on sy and energy resources.
resources. Services disruption Using only the required amounts of water during nor
also likely. The project uses roa operations.
and may cause traffic, stra Using natural light dung the day for lighting purposes.
demand for electricity etc. Using power efficient tools.
Using project vehicles to supply locals with water
Increase  in| The project will turn the area inf 3C Complying with zoning bylaws 2B
land  values| a commercial one thereby raisi Collaborating with public and planning officials on t
and land use|the value per acre. dnd use development and fure developments
changes change may also occur, fro Al igning the projectds 0
agricultural ~ to  commercig county and County development policies.
impacting vegetation an
emission of GHGs due ¢
increase access to energy &
power.
Climate Change in land surface fro| 3B Paving should only be carried out where necessar 2B
modification | natural vegetation to manma reduce the reflection of the solar radiations.
built landscape will lead t Landscaping the site with indigenous species of plants
reduction in the amount ( Using sustainable dmsage systems that mimic the natu
evapotranspiration ~ from  th percolation of water into the soil, and green roofs wt
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vegetation in the area which
also a GHG sink.

possible.

Security The diversity of people ma 2B Employing of security guards/competent security firm v 2A
concerns attract thieves to the area sin are to hire from the local population at the site |
they may target either th searching all vehicles and people entering the project
businesses or the peof Use of CCTV cameras to monitor security within the sit
themselves anchéir belongings Collaborating with the national fiok on security matters
The creation of a hub may also Placing alarms around the project and establis|
a target for terrorists as has be emergency preparedness and response procedures (E
experienced in the past whe
malls have been put on high als
due to terror threats.
Vandalism will also arise wher
parts of the mini grids may b
tampered with.
Increased The paved surfaces and t 3A Using materials that mimic natural percolation of water.| 2A
surface  run| project structures created fro Landscaping to ensure there are areas where watej
off the construction phase of tl percolate underground.

projectcan lead to increased ru
off by preventing the naturg
percolation of water through so
This will also aggregate to th
changes in the surface a
subsurface hydrology as a res
of the project.

The increased ruoff may lead to
soil erosion in the aas where th¢
water drains off to or drainag
blockages.

Constructing proper drains and regular inspections
monitoring them to ensure there are no blockages.

All forecourt surface areas with likelihood of receivi
contaminated water should be contained by periph
surface drainage channels leading to the-wailer
separator.

Drainage channels should be installed all areas thal
generate and receive runoffthe channels should K
covered with gratings or other suitable and apprd
materials to prevent occurrence of accidents and dirt ¢
that may compromise flow of reoiff.
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Create embankments to reduce runsfieed and Fre
vegetate the area to increase water infiltration into the {
The service station management should seek to Asses
Adopt opportunities for rain water harvesting and stor

reducing the surface runoff.

Generation of
noise

Noise will be generated fron
different sources such as dief
generators without silencers
motor running.

Vehicles visiting the project sit
during maintenance periods w
also generate noise.

3B

Erecting signs and notifying other users of noisy activiti
Corducting all noisy activities during the day wh
permissible levels are higher.

Provision of PPEs such as ear plugs for employees
Using equipment with low noise ratings

Sensitize vehicle drivers to avoid unnecessary hooting.

Generation of
hazardous
waste

Contamination of soil and grour
water may be caused by leachi
of battery chemicals and ¢
spills.

4C

Separation of wastes

Disposal of the wastes will be done by licensed ent
based on proper waste regulations

Proper record keeping of the wasten its storage an
handling by the licensed entities for disposal
Storewaste batteries at a designated lockable area o}
awaiting collection and transportation to a waste disp
facilities by a licensed waste handler that specializ
hazardous @terials

Need to design appropriate protection devices ag;
accidental discharge of transformer oil substances.
Frequent inspection and maintenance of the transfor
should be done to minimize spilling.

All electronic waste should be collated and stbin a safe
area, awaiting collection by the licensed waste han|
hired by the proponent.

3C

Social

Social strife fron

arising

2B

Integrating and implementing Equal Opportun

1A
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cultural population influx. New Principles in procurement and human resource policies
population comes with ne Promoting social cohesion and integration among penog
cultures that may result i the area.
disregard for local culture. Richg Creating awareness towards the diversity of culti
middle class may also displa among project staff and locals through sensitization.
lower middle class. Influx ma Enabling locals to form social groups and networks
also result in public health risks. build spual C""P'ta!-
Targeting social investment programs towards the |
communities and region.
Respecting the cultures and upholding the dignity of
local communities through ongoing consultations
defined in the SEP) and taking their views il
consideration at all stages of the project implementg
Occupation Potential OSH Risks 4B Emergency preparedness and awareness and trg 2C
Health and | The various project componer workers on security drills.
safety pose significant OSH risks to tk Formation of HS committees from the site staff acros

working population, where theg
risks are associated to the varig
equipment used and/ or proj€
activities. Potential risks includ
flammable and volde fumes,
insecurity, fire hazards, electr
faults, and electrocution.

per the OSHA and Factories Act regulations.

Signhage to control movement.

Placing warning signs in languages understood by loca|
Creating safe and adequate fire and emergency ass{
points and making sure they are well labelled.
Ensuring there is security in and around the site to co
movenent of unauthorized personnel.

Sensitize the local community on the knbew of
electricity.

Ensuring all potential hazards such as movable mac
parts are labelled.

Providing safe and secure storage for equipment
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materials in the site and maintaigiMaterial Safety Dat:
Sheets (MSDSSs)

All workers should be provided with PPE and trained
how to use them.

Providing firefighting equipment in easily accessible al
and training personnel on how to use them.

Proper insulation of power cables.

No burning of vegetation along the distribution lines alg
the rightsof way and maintenance of right of way.

Time maintenance of transformers

8.1.4. Decommissioning phase

Receptor Decommissioning phas¢ Impact | Mitigation measures Residual
impacts Rating Impact
Generation | The main sources of noise w| 3B Decommissioning works during hours when high n¢ 2A
of noise include: cars and trucks, CciV levels are permitted.
works of pulling down the Machineries shodl be maintained regularly to reduce no
pr oj-luidtt 8tkictures and resulting from friction.
mechanized equipment. Provide workers with PPEs for noisy environments.
Provision of billboards at the construction site Qe
notifying people of the activities and timings.
Shielding the area to reduce noisegagation
Demolition Waste in form of debris an 4B Following all specified EMCA regulations on Wag 2B
waste pieces of metal and wood w Management, Legal Notice 121, including watering a#tc
generation arise, creating the need f emitting materials to reduce air pollution during demolit

disposing off waste; all th
disadvantages associated W
waste mismanagement will ari
such as spread of diseases. |

activities.

Employing a waste management plan.

Reducing wastes through recyclingugable materials.
Allocating responsibilities for waste management |
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hoped that this phase will &
implemented only unde
unavoidable circumstances, f
instance, aging of the buildin
and/or pertinent rights arising.

identifying all sources of wasteand ensuring wastes a
handled by personnel licensed to do so.

Making available suitable facilities for the collectiq
segregation and safe disposal of the wastes.

Ensuring all wastes are dumped in their designated |
and through legally acceptable tineds

Emission of| Gases such as oxides of C, N § 3A Use efficient equipment with low emissions. 2B
air S from the burning of fossil fue Using clean fuels such as -delphurized diesel an
pollutants in engines, or particulate matt unleaded fuels.
from cuttings and breakages Using Dust screens.
steel, glass, shavings, bricks 4 Removing components with potential of emitting hazaro
movement  of  soil.  Thes gases or particulates separately and under caution tery!
pollutants will pose riskso both emissions.
human and environmental hea Recycle all Ewaste; Transport allastes using a license
through air  pollution,  wate waste transportation company to a licensedhste handler
pollution,  soil  contamination Conduct awareness and sensitization targeting the us¢
respiratory ~ diseases, sk the electronic devices to ensure that they engage in
disorders and irritations. practice for Ewaste management.
Air Pollution through imprope
disposal which leads to release
toxic, hazardous and carcinogel
gasous,
Generation | Battery lead acids are hazardg 4C Segregation of wastes prior to treatment. 3C

of hazardous
waste

and may pose health risk
Pollution of landfills and wate
bodies may occur.

Disposal of the wastes will be dobg licensed entities.
Proper record keeping of the wastes on its storage
handling by the licensed entities for disposal

Store safelywaste batteries at a designated area on site
to collection by a licensed hazardous waste handlel
transportto a recycling or waste disposal facilities tl
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specialize in hazardous materials

Occupational
health and
safety risk

Risk of Respiratory lllnesses
due to Air Pollution

Inhalation of fumes, dust fror
decommissioning activities ma
lead to respiratgrinfections.

Fire risks and electrocution ma
occur from electrical cable
Electronic equipment may als
contain hazardous materi
harmful to human health.

3B

Employing an OSH plan that will outline all OSH risks ¢
provide a strategy for their managent.

Ensuring all hazards such as movable parts are labellec
Educating workers on equipment risks and training ther
use.

Providing and maintaining proper PPEs.

Placing warning signs in risky areas.

Ensuring there is security in and around the siteotatrol
movement of people.

Providing safe and secure storage for the waste
materials in the site.

Signs to control movement and notify pedestrians

workers orsite.

Providing firefighting equipment and easily access
escape routes, fire assembjyoints and ensure si
personnel are well trained.

Labelling chemicals and materials according to the
they pose.

Establishing emergency procedures against hazards
ensuring the workers stay aware/educated.

Purchasing optimum and efficient elextics to reduce E
wastes.

Recycle all Ewaste and educate users on best practice
e-waste management.

2B

133




8.2 Cumulative impacts

Cumulative impacts can be characterized as impacts on the environment which are caused by the
combined results of pastument, and future activities. Over time, direct and indirect human
activities combine to collectively impact the environment.

Kerio lacks any development that generates electricity hence the project will be vital to the
improvement of the social and ecwnic life of the local community. The closest development is

in Lodwar town which operates on diesel and
which is occasioned by blackouts in some areas. Impacts related to the project include discharge
of low recurrence electromagnetic radiation (EMR) which makes Electromagnetic fields (EMF).
This EMF has two parts, an electric field and an attractive field. An attractive field comes about
because of the stream of current through wires or electrical gadgetscagents in quality as

the present increments. The strength of a magnetic field decreases rapidly with increasing
distance from its sourc&lectric fields are produced whether a device is turned on, whereas
magnetic fields are produced only when curisritowing, which usually requires a device to be
turned on. Power lines produce magnetic fields continuously because current is always flowing
through them. Electric fields are easily shielded or weakened by walls and other objects, whereas
magnetic field can pass through buildings, living things, and most other materials. Electric and
magnetic fields together are referred to as EMF. Impacts from EMF are negligible. EMF
produced by electricity is nonionizing radiation, meaning the radiation has enougly ¢éme

move atoms in a molecule around (experienced as heat), but not enough energy to remove
electrons from an atom or molecule (ionize) or to damage DNA. Modern humans are all exposed
to EMF throughout their daily lives without negative health impacts.

During the public and stakeholder exercise, there were no other planned developments identified
in the area. The construction of the PV solar mini grid in the area will expand business
opportunities due to the increased access to energy and power swulttes area. It is
envisioned that security lights will be working at night and thus increase security in the area.
Future potential developments in the area around the Project site will require a variety of permits,
including an EIA afppuoseal clamar andehange

All in all, there are no significant future developments for which this ESIA should consider
cumulative effects with the Project.
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CHAPTER NINE: ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)

This section of the ESIA provides environmted, health & safety, and communitglated
management controls that Rural Electrification Authority herein the proponent (and its
contractors) will immplement to avoid, minimize, and manage the triggered World Bank safeguard
policies moreover the potentipadverse environmental, and health & safethated risks and
impacts identified as part of this ESIA. In addition, the ESMP ensures that the project
implementation process conforms to set laws and regulations both nationally and internationally.

After successful implementation of the ESMP, the project and the ecosystem JgHisto
together with social systems within the project area of influence. However, to ensure that the
staff responsible for implementing the plan has the capacity to do sandrawill be a
fundament al requirement and staff wil/ be ma
empowered with the knowledge of reducing these risks.

We therefore recommend that the proponent develops a training program on EHS and all the
aspet of the ESMP. The main aim is to ensure t
proactive towards risks. Such trainings must be documented for subsequent evaluation of their
effectiveness, productivity, and efficiency in Mini grids development tdsvBHS management.

The ESMP is applicable throughout the project lifecycle and will continue to evolve in scope and
depth during the different stages project development.

The proponent must establish and maintain an organizational structure that defeses
responsibility, and authority to implement the ESMP described in this ESIA. This will include
the following aspects:

Designation of a Senior Managewith overall responsibility and one or more Managers with
day-to-day responsibility for specific aas or stages of the ESMP, including management of the
various contractors

Statement of commitmentby Senior Management to devote the necessary human and financial
resources on an egoing basis throughout the Project to achieve effective and continuous
conformity with the ESMP

Communication of the commitment roles, and related responsibility to REA Project teams and
public/stakeholders; awareness and training of employees involved with the project with respect
to the social and environmental aspects efRioject and the Specific relevant obligations under
ESMP.

Oil spills during the life cycle of the project will be mitigated according to the point source and
use reduction/elimination measures for the respective point source. While Rural Electrification
Authority will have the overall obligation regarding the project and execution of the ESMP,
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various contractors engaged will do much of the work: this includes the main Contractor, Quality
Health Safety Environment (QHSE) Officer. Thus, it is important REA to implement
procedures in a Contractor Management Plan to ensure that the contractors are fully aware of the
relevant ESMP issues and successful implementation of it.

Other than the EIA, EMCA Act requires yearly audits of the proposed projecbnfone the
efficacy and adequacy of the Environment Management and Monitoring Plan.

REREC, the contractor (during construction) and the IPP (during operations) should build up a
Grievance Redress System (GRS) to address grievances raised by stakeBakler&RS
should be made available to staff on recruitment and to members of the public either through
government agencies/offices through grievance application forms, and internally by establishing
procedures for investigation and quick redress that willdcorded and tracked.
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9.1 Design Phase
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Triggered world| Baseline | Impact Mitigation Measures Responsible | Performan | Timing/
bank social Reference person/ ce Frequen
safeguard Function indicator cy
policies,

International

Best Practice

(reference tg

WORLD BANK

OPs& IFC PSs)

and Applicable

Kenyan

Legislation

Performance Socio Communit| Employment Opportunities REREC/ Grievance | Weekly
Standard 7, economic |y Preparing ad implementing a Communit Community | from public

PS 2. Labor and ; Perception| Engagement and Communication Plan| Liaison

Working consultation with the project affectq Officer (CLO)

Conditions persons/communities and other stakehold{ Contractor

PS 4. Local,

Community Establishing a recruitment and procurem County and

Health, Safety policy prioritizing local and balanced af National

and Security inclusive employment yputh, women, Government

Employment, vulnerable groups, IPs). Recruitment g

2007 procurement will be in line with nation;

regulations. . The local recruitment plan
ensure that jobs are advertised transpare
using culturally acceptable mediums and
accessible locations.
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Triggered world| Baseline | Impact Mitigation Measures Responsible | Performan | Timing/
bank social Reference person/ ce Frequen
safeguard Function indicator cy
policies,
International
Best Practice
(reference tg
WORLD BANK
OPs& IFC PSs)
and Applicable
Kenyan
Legislation
Indigenous Socio Enhancing benefits to the local communityy REREC/ CLO| Grievance | Weekly
People (OP/BF economic Potential CSR projects will be identified | Contractor from public
4.10) : collaboration ~ with  Turkana  County | gcal,
Performance Economic government gndlocalconnnunﬂy;o ens| County and
Standard 7 Setting alignment W|th_ the key need.s identifig National
through the soci@conomic baseline survey,

PS 2. Labor an Transport Government
Working and acces! . . .
Conditions o the site FWepanpg and unpkanennhg an acce;s
PS 4] Post  and GRM in consultations Y\{Ith the. .p_rOJe‘
Community telecomm affected persons/communities and s&ziag

L all the PAPs and other stakeholders on
Health, Safety| unication - cnlicati

. practical usage and implications

and Security
Planning Act
Cap 286
The Trade
Licensing Act,

Cap. 497

H
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9.2 Construction Phase

Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International

Best Practice

(reference to WORLD

BANK OPy and

Applicable Kenyan

Legislation

Natural Habitats (OR Bio- Disturban| Clearing of vegetation should onl REREC/ CLO No harm to| Weekly
4.04) Physical, ce and| occur within the area of construmti of | Contracor/ QHSE Species

PS 4. Community Biodiversity | damage | solar PV power plant and transmissi [ocal, and Habitat

Health  Safety, ang and to flora, | lines; and along identified access roa County and Amount of

Security ecosystem | fauna and The contractor and Environmenti National landscaped

PS 6. Biodiversity avifauna; | Health and Safety (EHS) Office Government areas

Conservation an and their| should demarcate areas where or vegetated
Sustainable habitats | clearing will occur areas

Management of Living
Natural Resources

EMCA amendmen
2015

The Forestg
Conservation an
Management Act o
2016

The Wildlife and
Conservation an
Management Act o
2013

Physical Planmg Act
Cap 286

The Land Control Ac|

Specify locations for trailers an
equipment, and ans of the site whic
should be kept free of traffic an
equipment
Design and implement an approprid
landscaping program to help in -1
vegetation of parts of the project ar
after construction.

Vehicle movement, parking and hum
traffic should be limied to designate
roads and paths.

Education on the importang
biodiversity of flora and fauna.
Rehabilitation of cleared areas
planting indigenous species.
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Triggered world bank

social safeguard
policies, International
Best Practice

(reference to WORLD

Baseline
Reference

Impact

Mitigation Measures

Responsible person
Function

Performanc
e indicator

Timing/
Frequency

BANK OPy and

Applicable Kenyan

Legislation

Cap. 302The Wayleave Rehabilitating soils cover to contr
Act Cap 292 erosion.

A control and monitoring prograr
must be develagd starting from
construction phase and carried over
the operational phase.
Compensation for where there is loss
trees.
Contractor should allocate a temporg
construction laydown or assembly
area.
Plant more trees and provide seedlil
to counterree loss.

Ensure accurate budgeting to ens
only necessary material is ordered
Proper storage to ensure minimal los
Limiting  vehicular  transport  tq
undefined roads to prevent unnecess
damage to habitats.

Routine checking of trenches, escg
routes © minimize and prever
entrapment of fauna

Minimize sources of hazards to flo
and fauna.

Clear limited areas only where ti
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
panels foundations will be erected.
Select alternative site locations to av(
sensitive natural features.
Natural Habitats (OR Socic Noise Unnecessary running of machines § REREC/ CLO Workers Weekly
4.04) and Indigenoul economic | and vehicles to be discouraged. Contractor/QHSE in
People (OP/BP 4.10] and Bio- | vibration | Safety awareness creation to the worl NEMA noisy
Performance Standard | physical Sensitize construction drivers to avd conditions
PS 2. Labor an( environmen unnecessary hooting, Quality of
Working Conditions t; Keep machinery in good cotidns. PPEs (ear
PS 3. Resourc¢ Ambient Insulate equipment to reduce noise. muffs, ear
Efficiency and Pollutior] Noise Use of signs, barriers and educati plugs)
Prevention Levels public outreach to prevent publ
PS 4. Community Public contact with potentially dangerol
Health, Safety, an( Health equipment
Security Erect signs and notify other users
EMCA amendmen noisy activities.
2015 Conduct all noisy activities during th
Occupational Health an day.
Safety Act 2017 Provide workers with PPEs.
Work injury Benefits Issuance of work permit to all worke

Act 2007
The Public Health Ac

Cap 242

on the site conducting works th
require knowledge and experien(

Only trained & certified workers t
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation

install, maintain or repair electric

equipment

Use equipment with low noisetings

or noise reduction technologies, e.g.

generators.

Erect a perimeter fence to reduce ng

propagation.

Proper servicing of vehicles

Maintain all work equipment at optim

operating condition

Monitor noise levels at sensitiv

receptors (residerdi areas, schoolg

hospital 6s)

Work through community liaiso

officers to agree on working hours a

to respond promptly to complaints
Natural Habitats (OP Bio- Soill Construct impervious surfaces in ( REREC/ CLO Size of| Entire
4.04) physical; characteri| spill risk areago avoid soil and groun{ Contractor/QHSE landscaped | Construction
PS 3. Resourc| Topography | stics, water contamination. NEMA Areas Phase
Efficiency and Pollutior] and Soil,| surface | Appropriate labelling and storage of ¢ Number of
Prevention water water/gro | and lubricants. Prepare and display erosion
PS 4. Community und water| site spill response procedures and tf control
Health, Safety, an quality all the workers on respons structures
Security management. Presence of

Maintain spill response kits at the s
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International

Best Practice

(reference to WORLD

BANK OPy and

Applicable Kenyan

Legislation

PS 6. Biodiversity office. drainage
Conservation an Use of watebased fluids including channels
Sustainable nontoxic chemicals Number of
Management of Living Ensure that no sanitary or waste weg designated
Natural Resources is discharged irrationally and ensu access
EMCA amendmen compliance with the set legislation. roads for the
2015 Designate areas for machine vehicles
The Forestg maintenance.

Conservation an Refueling, servicing and maintenan

Managgement Act of of large vehicles to take place

2016 designated site.

The Wildlife Proponent will make sure that stot

Conservation an water channels are maintain

Management Act o regularly, and lawn gradient is in pla

2013 to assist in water flow

The Kenya Water Act 0
2002

Handle and manage solid wastes
outlined in the waste manageme
regulations. .
The drainage channels should ens
safe final disposal of ruoff /surface
water and should be saifeaning
which means they should have
suitable gradient.

Proper drainage controls such

culverts, cuoff trenches should b
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Triggered world bank
social safeguard
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation

Baseline
Reference

Impact

Mitigation Measures

Responsible person
Function

Performanc
e indicator

Timing/
Frequency

used to ensure propenanagement o
surface water runoff to prevent erosig
Soil stockpiles should be protect
from wind or water erosion throug
placement, vegetation or appropri
covering if necessary.

Ensure proper storage and labelling
fuel and oll.

Proper servicing of machinery to
reduce leaks.

Sprinkling water on the soil to preve
dust from rising

Vehicle movement and human traff
should be limited to designated rog
and paths.
Contractor should allocate a tempor
construction laydown or assembly are
Compating areas with loose soll
Drill a borehole to generate water
avoid using water pan located at
project boundary

Natural
4.04)
PS 3.

Habitats (OF

Resourc

Bio-
physical;
Ambient Air

Air
quality
(Dust and

emissions

Using efficient machines and fuels wi
low emission
Regular maitenance and services

REREC/ CLO
Contractor/QHSE
NEMA

Amount of
gaseous
emissions pe

Daily

146




Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International

Best Practice

(reference to WORLD

BANK OPy and

Applicable Kenyan

Legislation

Efficiency and Pollution Quality ) machinery and engines day: ppm in
Prevention Sensitize truck drivers to avo air per day
PS 4. Community unnecessary racing of machinery Amount of
Health, Safety, an loading, offloading, and parking areag particulate
Security Avoiding equipment left runnin emission per
EMCA amendmen unnecessarily day: ppm in
2015 Sprinkling water on soil befor air per day
Occupational Health an excavation and periocilly when

Safety Act 2017 operations are underway to preve

Work injury Benefits raising of dust

Act 2007 Efficient scheduling of deliveries t

The Public Health Ac reduce traffic load

Cap 242 Covering of all haulage vehiclg

The Kenyan carrying sand, aggregate, and cemen

Constitution Controlling the speed and operation

PS 2. Labor an( construction vehicles, espially over

Working Conditions

unpaved roads
Avoiding open burning of solid was|
through segregation and recycling, 3
through disposal according to a so
waste management plan

Stock piles of fine materials fq
example sand and ballast should
wetted or covered wittarpaulin during

windy  conditions and  enclos
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation

structures under construction with di

proof covers

Create awareness of emission reduc

techniques.

Issue workers with PPEs.
Natural Habitats (OR Socio Traffic Placing signs around the site notifyit REREC/ CLO No Daily
4.04) economig impact other vehicles about heavy traffic a| Contractor/QHSE accident/inci
PS 3. Resourc| Public setting the speed limit around the site Traffic Police dent
Efficiency and Pollution Health Ensuring all project drivers comp Reported
Prevention Transport with speed regulations. /h Availability
ESS 4. Community and acces Designate paths and roads for vehi of
Health, Safety, an( to site and human traffic. warning
Security Ambient Air Maintaining vehicks at optimunm signs for
The Kenyan Quality conditions. heavy traffic
Constitution Ambient Establish a working GRM. and
EMCA amendmen| Noise Traffic control at site entry and ex trucks on site
2015 Levels points. Availability
The Climae Change Ac Ease congestion by limiting transpc of
2011 of materials to off peak hours. speed limit
The Public Health Ac Comply with traffic and lancg signage
Cap 242 demarcation rules. Restrict constructi on site
Occupational Health an to outside road serves. Frequency of
Safety Act 2007 engine
Traffic Act Cap 403 maintenance
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard| Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
The Penal Code Cap 61 and
servicing
Natural Halttats (OP| Socio Waste Development and establishing a Wal REREC/ CLO Amount of Daily and
4.04) economig and Management Plan (WMP) followin| Contractor/QHSE wastes Weekly
PS 3. Resourc| Water and effluent | the principles of waste minimization | NEMA generated collection
Efficiency and Pollutior] Sanitation source,  segregation for -use, per day i.e.
Prevention recycling as well as treatment a kg/day  per
The Kenyan disposal of waste. and type
Constitution Accurate estimation of materials Frequency of
EMCA 2015 minimize residue.

The Kenya Water Act 0
2002

The Public Health Ac
Cap 242

Occupational Health an
Safety Act 2007
Physical Planning Ac
Cap 286
The Penal Code Cap 61

Recycle construction materials a
residue.

Use of durable material to redu
replacement residue.

Reduce waste caused by damq
through proper storage.
Use materials with less packaging 3
re-use packging to reduce wastg
generated by packaging material.
All left over conductor cuttings to b
disposed appropriately or be returneg
the store for proper disposal

Manage storage, transfer, and dispq

waste
collection,
segregation,
transportatio
n, and
disposal
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation

of transformer oils, acid and oth

hazardous mateds according tq

industry standards.

Put up mobile collection units/stora

for obsolete batteries which should

properly equipped and shall

protected from solar radiatio

humidity and temperature

Vegetative material will be kept on si

and mulchedafter construction to b

spread over the disturbed areas

enhance rehabilitation of the natu

vegetation

Maintain storm water channels. Lay

gradient to assist water flow.

Clearance and treatment of all t

grasses to control vectors.

manage and cortl waste water in ling

with EMCA regulations.
ESS 2. Labor and| Socio OSH Observe all precadnary and REREC/CLO Incident Daily,  weekly,
Working Conditions economig Health regulatory rules set out in OSHA Contractor/QHSE report monthly statistics
PS 4. Community Public and Employing an OSH plan that wi NEMA Availability
Health, Safety, an( Health safety outline all OSH risks and provide of PPE
Security risk strategy for their management & Availability
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International

Best Practice

(reference to WORLD

BANK OPy and

Applicable Kenyan

Legislation

EMCA amendmen Fire maintain an ossite record of incident of

2015 outbreak | and accidents that occur throughout warning
Traffic Act Cap 403 (environ | project cycle. signs in

The Penal Code (Ca mental Ensuring all pantial hazards such & areas with
63) disaster) | chemicals and movable machine pz occupational,
The Public Health Ac risks are labelled. safety and
(Cap 242) Risk of | Provide adequate PPEs and train s health risks
Occupational Health an building | on equipment risks. on site
Safety Act, 2007 Collapse | Placing visible and readable warni Number of
Occupier liability Act Public signs around where there are ris drills per
Cap.34 health control the movement of vehicle quarter
Work Injury Benefts risk motorists and ped#rians around th Efficiency of
Act, 2007 site Equipment
The National Conduct regular health and safg such as
Construction  Authority audits firefighting
Act, 2011 Provide safe and secure storage Equipment
The Standards Act, Ca equipment and materials at the site & Number of

496

maintain MSDSs

Follow safe work procedures
Maintain a fully stocked and accessil
first aid kit

Observe OSHA 200regulations
maintain  stock of firefighting
equipment and train staff on usil
them.

escape route
and
assembly
points
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Triggered world bank
social safeguard
policies, International
Best Practice

(reference to WORLD

BANK OPy and
Applicable Kenyan
Legislation

Baseline
Reference

Impact

Mitigation Measures

Responsible person
Function

Performanc
e indicator

Timing/
Frequency

The equipment may only be used il
certificate of examination has be
issued.

Public awareness on safe electrig
use.

Proper wiring [
premises by quaiéd technicians
Creating safe and adequate fire esc
and emergency assembly points &
making sure they are well labelled
Establishing emergency procedu
against hazards and ensuring
workers stay aware/educated on th
and the magnitude and typef
emergency, by conducting regular dri
and involving the neighbors

Post ANO Smoking
the site
Construction materials to me

minimum KEBS standards.
Ensuring that work standards &
observed.

Complying with the EMCA noist
regulation 02009 Legal Notice 61
Public awareness of the public heq
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
Issues identified.
Provision/Distribution of condoms
Distribution of HIV & AIDS awarenes:
materials in collaboration NACC
Natural Habitats (OF Socic Increased| Development of an induction progral REREC/ CLO Grievance | Weekly
4.04) economic social including a Code of Conduct, for g Contractor/ QHSE | from public
Indigenous Peopl({ Public disturban | workers. Each worker will ign the
(OP/BP 4.10) Health, ce code of conduct which address
PS 2. Labor an¢ Demograph | Increased| respect for local culture and religio
Working Conditions y, Security | Pressure | zero tolerance for illegal activities af
PS 4. Community on compliance to EMP requirements.
Health, Safety, an available | Contravening the CoC may result
Security utilities disciplinary action and even dismissa
PS 8. Cultural Heritage Increased| Develop and implement a wang
The Public Health Ac social GRM through which complaints mg
(Cap 242) st r i f| bereceived and addressed.
The Penal Code (Ca and Employing water conservatio
63) cultural | techniques and using available wa
The Kenyan conflicts | sustainably. Encourage rain wa
Constitution harvesting.
Provide adequate water storq

facilities and refill tanks during off
peak demad times. Use solar t
supplement electricity.

Employing power saving techniqu
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Triggered world bank
social safeguard
policies, International
Best Practice

(reference to WORLD

BANK OPy and
Applicable Kenyan
Legislation

Baseline
Reference

Impact

Mitigation Measures

Responsible person
Function

Performanc
e indicator

Timing/
Frequency

such as switching off equipment wh
not in use, using natural light wheney
possible

Proper planning of transportation
materials to minimize unnecessary tr
by trucks

Use power efficient technologies.
Providing proper sanitary facilities fq
construction workers

Inspecting the drainage facilitie
regularly to ensure they are free
debris that may reduce their efficien
Encourage public participation with t
locals.

Training of crew members on code
conduct, local cultural behavior, atf
responsible community interaction
Proper implementation of securit]
fencing and signage around the proj
site

Communicate availability of jol
opportunities to the locals

Immediate response to any dama
caused by the project operations

public or private properties. Have i
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard| Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
Emergency Response Plan and
Traffic Management Plan in place a
ensure employees always comply w
them
The proponent and the Contractor
develop a Il ndi geno
Development Plan to accommodate &
culture specific impacts for the Turka
People in the Project Area.
Natural Habitats (OR Bio- Land use Use of physical barriers such as wg REREC/ CLO Amount of | Weekly
4.04) physical change | and netting Contractor/ QHSE | landscaped
PS 5. Land Acquisitio environmen Limit vegetation clearing to project sii NEMA areas
and Involuntary t; only. Local, or vegetated
Resettlement (Topograp_h Landscaping to improve aesthetics| County and areas
PS 8. Cultural Heritage| ¥» ~ soll, the site. National Grievance
EMCA amendmen| biodiversity Avoid sites with aesthetivalues for| Government from  the
2015 and tourism. public
The Forestg €cosystem No use of gravel or sand from tl
Conservation an( Land onsite or surrounding areas.
Management Act o Consider possible alternatives f
2016 construction materials (aggregats
The Wildlife and from the certified suppliers. The use

Conservation an(

concrete for stabilization is to [
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
Management Act o avoided as far as possbhl
2013 Choice of the location that gives t
Physical Planning Ac best economy in terms of excavati
Cap 286 and fill in order to avoid or minimiz
The Land Control Aci soil erosion during excavation wor
Cap. 302 for the construction of the staradone
The Way|eaves PVS structures
In case of usage of frestanding
structure, a per structural design th
iIs environmentally friendly an
requires less maintenance is sugges
Driven piers and screws a
recommended in order to minimize t
environmental impact of the facility
Natural Habitats (OR Bio- Visual Minimize movement to only wherl REREC/ CLO Grievance | Weekly
4.04) physical Impact | necessary. Contractor/ QHSE | from the
PS 4. Community environmen Minimize visual impacts of lighting by NEMA public
Health, Safety, an(t; Land installing motion detection lighting an
Security using short light poles to only serve t
The Kenyan project site.

Constitution

Store materials and equipment

enclosures and away from road users
Rehabilitation of clared areas b
planting indigenous trees to offset tr

loss.
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
Implement a GRM for receiving ar
addressing complaints.
OP 4.12 Social Land - REREC should ensure that all laif REREC/ CLO Grievance | Weekly
Environme | Take for acquisition procedures al Contractor/ QHSE | from the
nt Project documented and align to the Rl NEMA public
Impleme developed under this projeg
ntation REREC to disclose to communitis
their rights and entitlements
compensation, to enable the
choose their most preferre
compensatiomptions.
REREC, community and loc:
administration to identify
appropriate and accessible |a
administration to identify
appropriate and accessible land
0P 4.12 Social Land Liaison with local administratioj Contractor
Environme | Take for for identification of possible site
nt Contracto for Contractor o
rs yard Contractor to consult  witl
and community and if required pa
workers compensation for temporal use

site
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
camp site| - Contractor to esure restoration g
contractoros ya
at the end of the constructiq
period
- Contractor and community to ha
a written agreement on the above
OP 4.01 Stakehol | Contractor to develop @nimplement
der the Stakeholder Engagement Plan
engagem | guide consultations and informatic
ent ar!d disclosure to stakeholders
informati
on Contractor to ensure that commun
disclosur . .
o engagement and disclosure is d
prior to project mobilization
Contractor to ensure full disclosure
communities on positive and negatiy
impacts as well as opportunities
OP 4.01 Grievanc | Contractor to develop an effectiy Contractor
es project GRM to ensure every grievan
Redress | s registered, documented, ful
Mechanis addressed and closed out. GRM
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/
social safeguard Reference Function e indicator | Frequency
policies, International
Best Practice
(reference to WORLD
BANK OPy and
Applicable Kenyan
Legislation
m ascertan anonymity ang
confidentiality.
OP 4.01 Social Institutio | Contractor to engage a qualified soq Contractor
Environme |nal  |and environmental  specialist
nt capacity | jmplement and monitor the ESMP
PS2. Labor an(¢ Social REREC/ CLO/| Grievance | Weekly
Working Conditions, Environme | Gender | Contractor should uphold principles | Contractor from
PS 4. Community| nt Inequalit | gender equality through compliance community
Health, Safety, an y Impacts equitable distribution of employme
Security opportunities, safe employment
women, including &ining
opportunities, regular consultation wi
female employees and employ otk
measures that ensure physical sa
and dignity of female workers.
PS2. Labor ang Social Gender o] REREC/ CLO/| Grievance | Weekly
Working Conditions, Environme | Based Contractor from
PS 4. Community nt Violence | Contractor to develop an community
Health, Safety, an Sexual implement a GBVSEA (Sexual
Security Exploitati Exploitation and Abuse an
on andl workplace Sexual Harassment (S
abuse management plan, (including pla
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Triggered world bank | Baseline Impact Mitigation Measures Responsible personj Performanc | Timing/

social safeguard Reference Function e indicator | Frequency

policies, International

Best Practice

(reference to WORLD

BANK OPy and

Applicable Kenyan

Legislation
(SEA) of for prevention, response and GRM
communi
ty -Contractor to ensure that a code
members conduct is developed and signed by
by with  physical presence on si
project Contractor to train and creat
workers, | awareness to local communities g
Sexual workers on GBV
Harassme _contractor to ensure that the proj
nt at the| GRM provides confidential reporting
Work safe and ethical documenting of GE
place and cases. Contractor to ensure that
other project does not trigger or exacemd
g’gI‘/S of| other forms of GBV at the communi

level by reviewing specific projeq
components that are known to heigh
the GBV risk, and ensure effective a
orrgoing community engagement a
consultation, particularly with wome
and girls, among other€ontracor can
refer t o t he Wa

Practice Note for Addressing Gengs
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