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FOREWORD

This report preents the major findings of thdkwiro village, PongeniKikoneni Sub-Location,

Pongwe/Kidimu LocationLunga Lunga Constituencl{wale County ESIA survey on treairrent

situation of environmental soci®@conomic development on specific thematic areas that was

undert&en between April and May 201The survey was uradtaken in the Wasini village within

Pongwe/Kidimu using a combination of methodologies includirestionnaires for the household

survey component, focus group discussions and key informant interviews, and was buttressed with

existing relevant literatureThe questionnaire was administered t6 randomly sampled

householdsThe survey incorporated theeaiof qualitative data collection techniques to tease out

key issues affecting citizenb6s awareness, knowl edge and pr ac
(projects) in the area.

The main objective of the survey was to generate baselinsaasto find out thenvironmental
socio economic status of the projeareawhich commissioned this studgnd other desfopment
partners in the aredhe study was necessitated by the desire of the constituency to fill the
information gap of the state of development, esdly of education, healthinformation and
technologywater and sanitation, agulture or food securitgnd insecurityas well as to establish

the internal gaps and challenges within the constituency management.

The findings of the ESIAprovided indepth and holistic information on the status of various
develgpment issues in theroject area and the entisablocation The issues were prioritized as
follows: lack of electricity connectivitytherefore leading ttow education standards the area
scacity of potablewater, inadequatehealth facilities; poor road infrastructureand sanitary
facilities, andfood insecurity There islimited network coverage by the mainstream mobile
telephony service priders.The state of povertwas particularlynotable inWasinilsland It is

my sincere hopéhat these findings will not onlpe a useful resource for planning by the
constituency but also a rich supply of information for all stakeholders (government and
development partnersyorking in this constitency.Finally, it is expected that the constituency
will learn from the capacity gaps and challenges identified in this report to develop impactful
interventions as well aembracing good practices in managing the available resources.

The Kenya Governmeihas set its development agenda as outlined in the Kenigan\2830 with

the aim of givingkenyans better standards of living through various strategicventionsThese
strategic interventions will only be achieved through transparent utilizatipnhdic resources,

and providing all Kenyans with opportunities to participate in deciding on how public resources
should be best employed to fight the two main challenges: povertynanthloyment, facing the
nation. The key strategies for achieving thated goals are articulated in various keyiqol
documentsincluding the Economic Recovery Strategy for Wealth and Employment Creation
(ERSWEC) 2002007, the Poverty Reduction Stratd®gper (PRSP), MDGs, the Medium Term
Expenditure FramewortMTEF), theNational Development Plan 20@®08 andKenya Vision

2030 among other§he Kenya Vision 2030 has also outlines strategies that are aimed at reducing
povety among the vulnerable grougshis calls for prudent management, control and direction of
all maters related to Constituency affairs so as to ensure compliance with requirements set out in
Constituency Development ACEDF) Act.

Lunga Lungaconstituents are fully determined to participate effectively in domesticating the
objectives of Vision 203t their development planninghe Constituents now directigfluence,
through local Constituency Development Committees, the formulation and implementation of
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development programs and activities in the Countiéswever, it is recognized that as the
constitiencies implements these programs, it is be confronted with a myriad of challenges, among
them being: poor education standards; chronic water scarcity; poor health standards; food
insecurity; poor infrastructure (especially roads and electricity) develdpmencommunication
(especially internet connectivity); and insecurity stemming from tension broughtdotiglers

in the main IslandsMeanwhile poverty among the constituents continues to be a-cutssg

issue, along with unemployment among youth.
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EXECUTIVE SUMMARY

TheRural Electrification and Renewable Energy CorporaREREQ is proposing to construct
amini-grid power projecalong the main canal of th#asini island thecanal drawing water from
River withintheFisheries officdand The proposethini-grid power projects expected to supply
energy withinRERE Ctarget beneficiaries, while enablitftem to achieve setkliance Themini-

grid power projecis also envisaged to serve the surrounding communities as well as provide
employment which will improve the socieconomic status of tHecal community Themini- grid
installation being developed has potential to prodé@e&Wh annually The castruction is
estimated to costshs.211,555,555.00The estimated cost of Environmental Mitigation Measures

is Ksh. 1,150,000(Tables14 and15).

In conformity with The Environment Management and Coordination Act 1999 (Amendment
2015) such a project is subject Environmental and Social Impagssessmen(ESIA) before
commencement. The purpose of the ESIA study was to investigate potential impacts of the
proposed mini-grid power projecton the biophysical, social and natural environment in
Wasini/Mkwiro SubLocation Pongwe/KidimuLocation in particlar and the country in general.

The study has proposed mitigation measures, including an Environmental and Social Management
Plan (ESMP).

The proposed mingrid projectis a hybrid system utilizingsolar energy and generatos
phenomenon associated wisblarpower developmentThere will be minimal disturbance to
vegetation cover since thproposed mingrid project will cover a small site arealhe
environmental concerns and engineering requirements gbrtposed mingrid projectwere

taken into accoant during the project conceptualization, design and development to address and
sustain existing ecological balance and significantly reduce costs of mitigating potential impacts

The ESIA study employed several methods and techniques in data collectidnsluding:

i. Literature review

ii.  Consultations witiRERECmanagement in Nabi and its fisdd management in

Pongwe/KidimuLocation,Kwale County

iii.  Discussions witlKkwale CountyDepartmental Offices,

iv.  Consultations and public Participation (CPP) using key informantbaada
v. Focus group discussiomsth residentfmales, females and youth)

vi.  Households socioeconomic suryeynd

vii.  Observationsshort video clipgnd photography

Data collectian instruments used in the studywere:
i.  Checklist (for preliminary survey)
ii.  Discussionguide br Countydepartmental heads
iii.  Focus group discussiguides for use with various grouggawn from the
community
iv.  Household, questionnaire for heads of households
v.  Questionnaire foRERECfield officers
vi.  Observations guide fortsiwalkthrough inspectiorand
vii.  Data analysis, using SPSS, tabulations and line graphs to facilitate interpretations
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The main findings of the study were as follows:

The local community has averwhelmingsupport for theroject.There is a high expectation of
employment for the youth and improvement in the household incomes, infrastructure and general
delivery of social service®©ther benefits envisaged to accrue from the proposedgrid project

are as follows:

More business opportunities

Increased mobility at nighttue to flood light availability,

Improved and increased services at the health facility

Increased and improved state of schools leadifgtter educatiorand

Creation ofjob opportunities leading to improved livelihoods

apwNPE

o

Affected residentscommunitymembersare concerned abotite following:
i. Land-use systems management,
ii.  Potential negative environmental impaetg.oil spillage from generators
iii. Loss of vegetationand
v. Employment consideration to the local residents

Stakeholdergcommunity)and Neighborghotel and KFS)Comments
Anticipated positive impactsof the proposed minigrid project:

1 Job creatiodong-term and shorterm through opportunities associated with electricity
supply such as fish and farm produce storage, welding, barber, saloon husiness
Will lead to improvement of infrastructure in the area ldczess roadschools, health
facilities;

Increasednobility at nght due to flood light availability;

There will be minimatlisplacement;

Local material supplies

Up-scding electricity access to theopr especially the vulnerable groyps

Social nclusion

HIV/AIDS education and awareness

Benefits to educatign

Improved standard of living

Promote ICT initiatives in the area;

Increase inevenues

Improved gcurity, and

Improved communication network in the area

=4 = =888 _9_9_9_9_9_-49_-4° =

Predicted negative impactsmini-grid project

1 Impact on natural vegetation ah@diversity @lthoughextensive tree cutting will not be
necessaryAny tree cutting will be kept to a minimum, and avoided wherever possible)
There is no impacts on vegetation since the surrounding is composed mainly by shrubs.
Impacts on air quality from vehicle exhaust esiuss
Risk of sparks/fire from live conductqrs
Solid waste
Land Acquisition/displacement
Electric shocks and electrocution of pegple

XVI

= =4 =8 -4 -9



Occupation safety and health hazards

Public health risk

Construction material sourcingooden poles

Oil Leaks fromtransformers

Noise during constructign

Contamination from CCA andreosotetreated poles

Possible water and soil pollution from oil spillages from generaamcs
Soil erosion during the construction of thewer line

= =4 -8 -8 -8 -89

Proposedenvironmental and socialimpacts mitigation measures

After environmental and social screening, mitigation measuegs proposedfor eachadverse
impact identified during the screening prodesith a particular focus on thdisposal of obsolete
batteries for photovoltaiystems, Occupational (aRdblic) Healthand Safet issuesminimizing
impacts onavifauna (particularly during nesting periodsjinimization of vegetation loss at the
proposed mingrid projectsite and along the distribution linend safe disposal &fCB and
creosoteand CCAtreated polesAny trees cut along the lines or at the generation sites will be
replacedMore measures to be taken include:

Soil erosion control measures should be undertaken

Relocationfor those farmers whose lands will be afést

Minimal cutting of trees while erecting power distribution lines

Thepower lineshould be designed considering environmental and safety standards
Project management committee should include the lecashould have no political
andmanipulation as this has led to collapse of many projects

<K<K

Proposedbudget for the environmental impactsmitigation measures

In addition to the mitigatiormeasures provided in the table add B will cost aboutKsh.
1,150,000during constructionpperaticmal and decommissioningctivities of the proposeshini-

grid. The necessary objectives, mitigation measures, allocation of responsibilities, time frames and
costs pertaining to prevention, minimization and monitoring of all potential impacts aesoci

with the decommissioning and closure phase of the projeciwlined

Recommendations from the neighbors

V The project should go on; the central government should engage county government in this
project to avoid political sabotagand

V Residents shdd be involved all through and where the skills needed are locally available
the residents should be accorded the first priority.
Duties of the Proponent

It will be the duty of the proponent to ensure that all legal requirements as pertaipioget
development are met as specified by the law, including World Bank Safeguards and specifically

OP 4.01 (Environmental Assessmert)

Xvii



< <<

The proponent shall hand over the site todbr&ractor for implementation of the project
after the social and environmentaltigation measures that are the responsibility of the
proponeat has been completed, especially compensation matters.

The proponent is also the one to fund the project

The proponent will ensure that the ESIA is submitted to NEMA and a license is obtained.
The proponent is also the one who has initiated the project and will also ensure its
satisfactory implementation

Duties of the Contractor.

\

< <<

Implementation of theortractor related aspects of tB&MP and regularly reporting back

to themini-grid Projectproponent.

Maintaining the required level of stakeholder engagement and communication, including
providing project schedule information to the public, accepting and resolving public
grievances, advertising and hiring local workers.

Maintain a workinggrievance redress mechanism.

Ensure that the project has children protection champions.

Prepare and maintain an approved Time and Progress chart, showing clearly the period
allowed for each section of the work

The contractor is to comply with all regulat® and bylaws of the local Authority
including serving of notices and paying of the fees.

During the night, public holidays and any other time when no work is being carried out
onsite, the contractor shall accommodate only security personnel and neudrastator

camp be allowed osite.

The proponent shall define the area of the site, which may be occupied by the contractor
for use as storage, on the site

The contractor shall include all recommendations from ESIA into the contract.

The contractor shalprovide at his own risk, and cost all water required for use in
connection with the works including the work of subcontractors, and shall provide
temporary storage tanks, if required

The contractor shall make his own arrangements for sanitary convenifemchs
workmen.

Any arrangements so made shall be in conformity with the public health requirements for
such facilities and the contractor shall be solely liable for any infringement of the
requirements.

The contractor shall be responsible for all theoas of any subcontractors in the first
instance.

The contractor shall take all possible precautions to prevent nuisance, inconvenience or
injury to the neighboring properties and to the public generally, and shall use proper
precaution to ensure the sgfef wheeled traffic and pedestrian.

All work operations which may generate noise, dust, vibrations, or any other discomfort to
the workers and/or guest of the client and the neighbors must be undertaken with care, with
all necessary safety precautioniseta.
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The contractor shall take all effort to muffle the noises from his tools, equipment and
workmen to not more than 70dBA

The contractor shall upon completion of working, remove and clear away all plant, rubbish
and unused materials and shall leave Wi®le site in a clean and tidy state to the
satisfaction of the Proponent. He shall also remove from the site all rubbish and dirt as it
is produced to maintain the tidiness of the premises and its immediate environs.

No shrubs, trees, bushes or undergdbtinicket shall be removed except with the express
approval of the Proponent.

No blasting shall be permitted without the prior approval of the Proponent and the local
authorities.

Borrow pits will only be allowed to be opened up on receipt of permissamn fhe
Proponent

The standard of workmanship shall not be inferior to the Kenya Bureau of Standards where
existing. No materials for use in the permanent incorporation into the works shall be used
for any temporary works or purpose other than that fockwvhiis provided. Similarly, no
material for temporary support may be used for permanent incorporation into the works.

Disposing of the waste generated during construction activities according to the agreement
with the localcountygovernment.

Having conglered the data collected, analyzed and collated information that is available, it is the
experts considered opinion that:

The projectDOES NOT pose any serious environmengald sociakoncerrs, other than
those of minor scale that accompany most devedopractivities.

The positive impacts of the project outweigh the negative ones, which will be adequately
contained by following the prescribed environmental managementsaciel impact
management plans; and

iii. As such the project should be allowed to commence, and activities be managed within the

provided Environmental Management Plan and sound environmental management
practices that are internationatigcognized
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CHAPTER 1: INTRODUCTION
1.1 Project Background

The Kenya Electricity Modernization Project (KEMP)o be financed by the World Bank

Group aims to support the Governmento6s initiatives of ensuri
Kenyans, particularly among low income groups in{pénian and offgrid areasAccording to

theMinistry of Energy and Petroleu(2007), the current sources of electrical power generation

are hydro 3,025 Gwh (51.2%), thermal oil 1,819 Gwh (30.8%), geothermal 1,046 Gwh

(17.7%), cogeneration 6 Gwh (0.09%), wid Gwh (0.01%) and imports 11 Gwh (0.2%).

Petroleum fuels are imported in form of crude oil for domestic processing and also as refined

products, and are mainly used in the transport, commercial and industrial sectors. The domestic

consumption of petreum products are as follows: light diesel oil 1,035,600 tonnes (34.1%),

fuel oil 664,600 tonnes (21.9%), aviation spirit and jet fuel 595,300 tonnes (19.6%), motor spirit

358,200 tonnes (11.8%), illuminating kerosene 279,200 tonnes (9.2%), liquefiedyratgas

64,600 tonnes (2.1%And heavy diesel oil 40,700 tonnes (1.3%he Kenya Electrity

Modernization Project (KEMP) that fsnanced by the World Bank Group aims to support the

Governmentds initiatives of e n gaost partigularly ncr eased el ectricity
among low income groups in penban and ofgrid areasfor example MkwiroVillage in

Pongwe/Kidimu Location Kwale County Mini-grid project has been designéal supply

electricity to households

1.2 This Environmental and Social Impact Assessment (ESIA) Study report

This Environmental and Social Impact Assessm@&flA) Study reportwas carried out in
conformity with the requirements of the Environmental Management aratddoation Act,

1999 and thé&nvironmental (Impact Assessment and Audit) Regulations, 2003 and the new
Wastes disposal Regulations. According to section 58 and 138 of the EMCA, 1999 and section
of the Environmental (Impact Assessment and Audit) Regulations 2003 (Legal Namagr),
development projecteequire anEnvironmental and Social Impact Assessmaniconducted

and a reporsubmitted to the National Environment Management Authority (NEfdA)eview

and eventual licensing before themmencement of developmeit preparing his report,
reference has been made to environmental guidelin&gmfa, World Bankguidelines and

other International Conventions on the Ecosystems.

1.3Project Objectives
The broad objectives and scope of this report were to:

i.  Study the baseline envirorental conditionsvithin Wasini island such as biological,
physical and soci@conomic environment;

ii.  Study the positive and negative impacts of the proposeadgrid power projecton
the society living within the influence of the location including, haot limited to, job
creation and improvement in the livelihood;

iii.  Assess environmental and social impacts of the project and suggest suitable mitigation
measures for the adverse impacts;



iv.  Study the project conditions and requirements in terms of locatioistraation and
operation requirements;

v.  Study issues arising from tipeoposed mingrid projectfor exampleesident relocation
(along thepower ling, deforestationrehabilitation of vegetation f@cted and physical
environment; and

vi. Prepare arenvironmemal management plan for implementation and monitoring of
mitigation measures along with budgetary estimates, institutional and reporting
requirements.

The environmentand social impact assessmeais carried by licensdeiSIA/EA Lead Expert
to carryout E®A by the National Envonmental Management AuthorifNEMA) as provided
in EnvironmentalManagement and Coordination AGEMCA) sections 58 and 68 and
Environmental and Social Impact Assessnaerd Audit Regulations (#003.This ESIA was
carried out by persons indicated in the tablbelow:

Table 1: Team of consultants and assistants involved in the ESlAssignment

S/No | Name of Consultanbr Assistant Position

1. Dr. Joseph Kurauka Lead ExpertTeam Leader
2. Ms. Rosemarysachengu ESIA Field Assciate

3. Mr. Lali Mohammed ESIA Field Assistant

4, Mr. Justus Baya ESIA Field Assistant

6. Mr. Hamisi Salim ESIA Field Assistant

7. Miss. Jesicca Salama ESIA Field Assistant

1.4 Project Justification

At nationallevel, biomass (mostly wood fuel) accounts for about 68 percent of the total primary
energy consumption, followed by petroleum at 22 percent, electricity at 9 percent asdbther
about less than 1 percemn rural areas, the reliance on biomass is @@mpercent. Only
approximately 15 percent of Kenyanavie access to grid electricithccess to affordable
modern energy services is constrained by a combination of low consumer incomes and high
costs. In the rural areas where only about 4 percent giopelation has access to electricity,

the scattered nature of human settlements further escalates distribution costs and reduces
accessibility.The majority of Kenyans live in rural areas where traditional biomass (mainly
wood fuel) has remained the leaglisource of energy (both for cooking, and at times for
lighting). However, the potential of biomass has not been effectively utilized in the provision
of modern energy for a variety of reasons. One is the failure to exploit the opportunities for
transformng wastes from agricultural production and processing into locally produced modern
energy. High incidence of poverty is another constraint to shift from traditional to modern
biomass energy utilization.



Continued ovedependence on unsustainable wood fred other forms of biomass as the
primary sources of energy to meet household energy needs has contributed to uncontrolled
harvesting of trees and shrubs with negative impacts on the environment (deforestation).
Environmental degradation is further exdozed by climate variability and unpredictability of
rainfall patterns. In addition, continued consumption of traditional biomass fuels contributes to
poor health and lower life expectancy and productivity among users due to excessive products
of incomplee combustion and smoke emissions in the poorly ventilated houses common in
rural areas. Biogas is an energy technology that has the potential to counteract many adverse
health and environmental impacts connected with traditional biomass energy in Kenya.

Kenyads daily average sol ar -6ikilowati hoars perosquare s esti mated to be abc
meter, which is considered one of the best for solar electric energy productiorSalsartan

Africa. Depending on the conversion efficiency of solar moduled420 of this energy can be

converted to electric power. However, there are regional and seasonal differences in the solar

resources of the country. According to Energy Regularity commission (ERC), in the early years

of photovoltaic (PV) development in Kenysglar systems were relatively larger, complicated

and expensive. Most of them failed because of lack of capability for apprapstaations

and maintenanc®espite this significant success was achieved in the commercial diffusion of

batterybased slar home systems, driven by a desire for TV viewing of the rural community.

In addition, electricity demand in Kenya is significantly rising mainly due to the accelerated
productive investment and increasing population. Over 85% of the population relies on
traditional fuels such as wood, charcoal, dung, and agricultural residues for cooking and
heating. Moreover, Kenya relies heavily on imported petroleum for local consumption. In 2007,
Kenya imported 57,000bbl/day of crude oil. The primary energy supptionisinated by
indigenous biomass use, which mainly supplies households and SMEs. However, many rural
areas are not reached by gbdsed electrical power, nor is there adequate distribution of gas
or other cooking and heating fuels. A weak transmission disglibution network, low
countrywide electricity access and oveliance on hydropower which is vulnerable to weather
caprioles, are some of the challenges facing the electricity sector. Significant opportunities exist
for improving energy supplies inl @ectors, in particular the industrial sector.

Development projects recommended under Vision 2030 and overall economic growth will

increase demand on Kenyabs energy supply. Currently, Kenyabs
those of her competitors. Kenyaust, therefore, generate more energy and increase efficiency

in energy consumption. The Government is committed to continued institutional reforms in the

energy sector, including a strong regulatory framework, encouraging private generators of

power, and aparating generation from distribution. New sources of energy will be found

through renewable energy sourcaad connecting Kenya to energyrplus countries in the

region.

The Wasini island mingrid-power development in Wasini village is designed prilpado

address energy demands at the local level and creating income generation activities. Shimoni
shopping center is being developed as a hub of business growth in the lower parts of Kwale
County, with for example fish and other farm produce procegdargs suffer huge economic
losses due to unreliable power supply. The proposed project therefore, will provide immense
benefits not only to domestic consumers but also existing and upcoming small medium
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enterprises and institutions. Energy is one ofthéir ast ruct ur al enabl ers of the three
of Vision 2030. The level and intensity of commercial energy use in a country is a key indicator

of the degree of economic growth and development. Kenya is therefore expected to use more

energy in the commeiai sector on the road to 2030. As incomes increase and urbanization

intensifies, household demand for energy will also rise. Preparations have been made to meet

this growth in demand for energy under the Vision.

Commercial energy in Kenya is dominated leyrpleum and electricity as the prime movers of

the modern sector of the economy, while wood fuel provides energy needs of the traditional
sector including rural communities and the urban poor. At the national level, wood fuel and
other biomass account fabout 68% of the total primary energy consumption, followed by
petroleum at 22%, electricity at 9% and others including coal at about less than 1%. Solar
energy is also extensively used for drying and, to some extent, for heating and lighting.
Electricity remains the most soughfter energy source by Kenya society and access to
electricity is normally associated with rising or high quality of life.

However, its consumption in Kenya is extremely low at 121 kilowatt hours (khw) per capita
(compared to 503kk in Vietnam or 4,595khw for South Africa) and national access rate at
about 15%. The access rate in the rural areas is estimated at 4%. All that is changing rapidly as
the country invests more resources in power generation, which in addition to policy and
institutional reforms in the sector, brings in new providers. Most fish processing industries and
other factories have been experiencing power supply problem hence incurring losses when they
turn to other sources of energy. The proposed project will ttdogal community, fish
processing, other factories and potential institutions for energy supply and also the local
community.

1.5Project Implementation

The Ministry of Energy (MoE) through Rural Electrification and Renewable Energy
Corporation (RERECQWill be responsible for overall coordination and oversight of the project
construction. The mingrid project will be managed by thikenya Power and Lighting
Company(KPLC) during operational phase. Timnistry will be involved in

i Definition of areas tde electrified based on technical and policy development
priorities

ii. Consolidatig information from implementinggencies

iii. Monitoring the implementation ofrpject,and

iv. Evaluating the project.

TheMinistry of Energy and Petroleumas first established ih979 to oversee the development

and implementation of policies to ensure energy from various sources was made available to
meet demand. The Ministry plays a largely facilitative role in energy supply, which includes
taking leadership in the developmentpaiicy as well as legal and regulatory framework for

the sector. In addition it has an oversight responsibility over the provisioeliable and
adequate energyeneration and distribution.
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The Ministry has 10 Energy Centres spread around the counthaaradcore stafomplement

of approximately270, spread across three core departmeBeoexploration; Electric Power

and Renewable Energy and three support departments that is Planning, Finance and
Administration.The Energy Centres provide basic imf@tion and technical advice on biogas

and materials needed and also condeatonstrationsThey may also refer potential customers

to credible | ocal technicians. It is estimated that through
program about 1300 biogas plah&ve been established, but there are no records available to
verify this estimate. It is also estimated that through the

are constructed every year.

The MoEP will hire, on a competitive basis, a Project Coordin&toconsolidate the
information prepared by the implementing agencies and will report to the Principal Secretary,
MoEP. TheRural Electrification and Renewable Energy Corporatioragency of government
under the MOEP will implem@ Component C2 of the gext. Its mandate under the draft
Energy bill is to be expanded to include promotion and development of renewable energy
reurces (excluding large scaldlhe RERECwill be supported by a Technical Advisory
Service (Consultant) for implementation of compot of the projecRERECwill prepare the
needed safeguards instrument, in tdse the EIAZMP, in accordance to the ESMREREC

will screen proposethini-grid projectsto determine thir viability and feasibilityOnce a sub
project is proposed for fuling, RERECwill prepare a T®s for the ESIA/EMP consultant.



CHAPTER 2: METHODOLOGY
2.1 Introduction

The successful implementation of a project of the magnitude and importance as ttod th8IA
proposednini-grid power projectequiredcareful planning, strict adherence to time and budget
allocationsBased on our extensive experience in carrying out ESIAs for large infrastructural
development projects aqabwersupply projects of this nature, and our good usidading of

the scope ofvork for the successful execution of the ESIA of the proposéed-grid power
project

In conformity with the EMCA, 201%nd the ESIA Regulation®®EREC has accordingly
engaged the services of the registered experts to conduct the necessary studyaaedprep
ESIA report. For the purpose of this study and preparation of the report, the following
approaches and methodologies were employed:

i.  Desktop studies which involved thorough review and analysis of literature for
acquisition of secondary data;

ii.  Envirormental screening, in which the project was identified as among those
requiring Environmental and Social Impact Assessment under schedule two (2) of
EMCA, 1999;

iii.  Environmental scoping that provided the key environmental issue at the site of
construction;

iv.  Physical inspection of the site and surrounding areas during which necessary
photographic evidence at the sites was captured for the report;

v. Conducted interviews involving all necessary stakeholders for collection of
primary data;

vi.  Administration of houseHd questionnaires to the community around the proposed

site;

vii.  Conducted public meetings with the community members in the location to collect
views of the people;

viii.  Identification of potential impacts;

ix.  Confirmation and sharing of findings with various staders in the
St akehol de rieléding\@ounky $léadsmpf, Departments and
opinion/community leaders; and

X.  Reporting.

In planning for thisassignmentwe have taken note of the following important considerations:

V The need for thorough familiarityith the local legislatiomnd Environmental Impact
and Audit regulations, 2003nd EMCA, 205 amendedEnergy Act, No 12 of 2006,
etc.,) and agency/partner expectatjons

V The need for extensive knowledge of the project, the immediate project area and
overall area of influence; and

V The need for extensive local expertise as well as international experience and thorough
knowledge of international (e.g. World Barikpited Nation¥ best practices.
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2.2 ESIA assignmentApproach and Work Plan

This project apprazh and work plan is made up of overlagpitasks that are listed below.
These tasks are also outlinedtihe attached project schedule:

Task 1Project Planning and Mobilizatipn

Task 2Project Justification

Task 3Project Description

Task 4Descripton of the Environmerthrough esktopreview,
Task 5Legislative and Regulatory Consideration

Task 6Determination of Potential Environmental Impact
Task 70ccupational Health and Safety Congern

Task 8Development of Management and Monitoriigu
Task 9 Comparison of Alternativesand

Task D: Deliverable

The details of the implementation plan for each of the above tasks arbéeseithe following
sections All of the elements called out in the scope of wdrke tasks have been arradge
chronologically, following theroposed mirgrid projecttimeline.

Task 1: Project Initiation and Mobilization

After the contracting, the Consultaattendeda project commencement meeting with the
REREC The purpose of the meetingasthree fold: a disussion of Clients expectations; a
review of our approach for the EIA; and efficient mobilizati®teconnaissance shall be
undertaken to the site as part of the Inception Phase to obtain visual information about the site,
activities and resources and othedevant information thatssisédin project executiorDuring

the visit, affected communitiegeresensitized on the project and the need to schedule a proper
consultation meeting with the community heads in effort to solicit thekitbtry the project

Task 2: Project Justification

The proposed intervention will improve accessdnewable energfor the residents. It will
provide safe, clean, nearby water and improved home environmental sanitation for residents.
The Consultanteviewedall availableliterature and discuss in detail the justification for the
project.

Task 3: Project Description

The objective of the project is improve theclean energyccess for théocal residents by
providing. A full description of the overall proj and its existing settingsascarried out to
include location; general layout; unit process description and diagram for rehabilitation/new
components; population served, present and projected; number and typdfedsd
households; water supply chatexistics, adjacent facilities, natural, or cultural facilities close
to project site; existing/new road or other supportive infrastrucfneconstruction and
construction activities; site management, operations and mainterdredSIA took into
consderation the environmental impact of eattuctureas well as the cumulative impacts on
the environment

Task 4: Description of Environment



Our teanconductedlesk review to describe in detail the existing environmental characteristics
of the study areaFollowing the desk review possible data gapere identified and
supplemented with field assessment and public consultations with the community who are
likely to benefit from the project, project affected persons (PAPs) and relevant County and
National Irstitutions.Published and unpublished report, development plans and maps in order
to compile relevant baseline biophysical and s@&gionomic inbrmation about the study area.
The biophysical information to be compiled include:
i. Climate, Topography, land eslandscaping, soil cover, water quality and available
infrastructure serving the local people.
ii. Terrestrial communities in areas affected by construction, facility sitting, land
application or disposal; rare or endangered species; sensitive habitatdinoglarks
or reserves, significant natural habitats; species of commercial importance in land
application sites.
iii. We colleced information on the socioeconomrofile. The information thatvas
compiled include
V Social environment: present and projeqtegulations; cultural heritage sites on or near
proposed infrastructure interventions, education, labour;force
V Energysources access to reliable renewable energy is a major challenge because most
residents depend on fuelwgahd
V Health situation:public health issues specific to water supply and water quality in
addition to existing bad infrastructure.

Plate 1: Vegetation cover within the proposed minigrid project area

2.3Field Visits

Our teamconducedfield visit in the study area in order to collect ssecific information on
the biophysical and socieconomic environment and eoosscheck the secondary dathile
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at the site, environmental datasrecorded and potential impastgreidentified. h addition,
environmental features relevant to the studyenoted and photographs of key featunese
taken.

Plate 2: One of the stakeholders involved during consultation and public participation

2.4 Socioeconomic Survey

We wndertook socioeconomic survey 4% sampled households targeting all Wasini village.
This was 18% of all the 25 households in the villade main sampling unit of the survess
the household. @ team consudid the area assistashief and villageelders to identify the
vill ages and households in the projecctods
the households identifiedhe socieeconomic investigation providenore detail information
about current conditions and trends in comitie® within and around the project area.
Enumeratorsvere sought within the project aredhe resultant datevascoded urformly for
data entry purposefuantitative datavas analyzed using simple and relevant statistical
methods such as average, peragatand frequency distribution.
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Plate 3: Interviewing a community member within proposed project area

Plate 4: Interviewing a local shopkeeper likely to benefit from electrification project

2.5Detailed and in-depth Literature Review

A thorough review of the project appraisal documents was undertaken, focuspgject

description project development objective and key indicators, projechponents, project

target areas, institutional and ireptentation arrangements, amdnitoring and evaluation of

out comes. Some key bas adcennneacrdecoriomic desetoprmems on Kenyads
especially in the energy sector developmentrggiewed from project documeniEhe review

al so c ov e policy, lefabregylatodysand administrative framewsrrelevant to the

proposed mingrid project The World Bank Operational Safeguard Policies were reviewed to

identify the likely policiesto be triggered byhe proposed mingrid project The team also

reviewed the Kwale County Integrated Development Plans (CIDP).

The | iterature review furt hephysiegreghranddimaiecd t he overview of
issues, the state of the general environment and popugetibpopulation dynamics throughout

thecountry. Review on the existing baselinformation and literature material was undertaken

and helped in gaining a further addeper understanding of theoposed mingrid project A

desk revi ew dramewoekrandagdlisies telatgdad elestic wastes was also

conducted in order to threlevant legislations and policy documents that should be considered

during projectimplementation. Among the documents that were reviewed in order to

familiarize andfurther understand the project included:

World Bank Related Documents
i. Aide Memoires

10

Ken



ii.  World Bank Safeguards Policies
iii.  Project Concept Note
iv.  Project Appraisal Document
v. World Bank Group Environmental, Health, and Safety Guidelines (known as the
"EHS;
vi.  Guidelines").
http://www.ifc.org/ifcext/sustainability.nsf/Content/EHSGuidelinpand
vii.  IFC Performance Standards
A comprehensive review of all Kenyan lawsegulations and standards govenni
environmental quality, industrial/pollutant discharges to surface waters and land, water
reclamation and reuse, worker health and safety and endangered species and land use control
wascarried outWereviewedthe Environmental Management afidordinaton (Amendment)
Act, 2015 Relevant national policies, laws arefulations, and WB OPs, IFC PS were also
reviewed as discussed in chapter six (6).

2.6 Public Consultation

Public participation is critical to the success of a development project; it adegéement fo
inclusion in an EIA proces®ublic consultationsvere undertaken through key informant
interviews and public meetingEhe consultations foceslon enhancing the loatgrm success

of the project by, establishing a systematic dialogue with, and earning the trust of the
surrounding communities and other stakeholders.

Our approach to public consultatisrsinteractive, and involwéthe followingkey steps:
V Identify stakeholder groups.

V Conduct preliminary meetings/interviews/research and assess stakeholder
interests/concerns;

V Develop stakeholder interaction strategy;

V Provide information to stakeholders about the project and anticipated environmental
and socieeconomic impacts;

V Provide feedback to project team to incorporate stakeholder issues into project
planning and decision making.

V Stakeholder engagements would be conducted in a clear, transparent manner that
provides the public and all participantith a realistic understanding of the project
and the range of possible outcomes. This approach would clearly clarify the limits of
the stakeholder's influence in the final decisiaking process, since this ultimately
rests with the Client. This cledefinition of the realities of the situation; would
engender a sense of trust about the engagement process.
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Table 2: Level of Engagement

Levels of Stakeholder Engagement

To provide the stakeholders with balanced abjctive information to
Inform assist them in understanding the problems, alternatives, opportuniti
and/or solutions.

To obtain stakeholder feedback for decisinakers on analysis,

Consult - 2
alternatives and/or decisions

To work directly with thestakeholders throughout the process to ens
Involve that their concerns and aspirations are consistently understood and
considered in decisiemaking processes

To partner with the stakeholders in each aspect of the decision incl
Collaborate the developmentf alternatives and the identification of the preferred
solution.

2.7The Proposed Projectkey Stakeholders
The project has the following stakeholders:
i.  Local community in Mkwiro village

Individuals or groups in the affected community will want to knelat is proposed;
what the likely impacts are; and how their concerns will be understood and taken into
accountduring minigrid construction, operational and decommissioning pha$esy.

will want assurances that their views will be carefully listenehtbconsidered on their
merits. The members of the community will want project proponent to address their
concerns. Consultation of thecal community inMkwiro village will alsoenable them

to have knowledge of the local environment and community thatbeatapped and
incorporated into baseline data.

i. County Government

The Kwale County Gvernment relevant departments of physical planning,
environment and energy were consultenl have their policy and regulatory
responsibilities addressed in impadaalysis and mitigation consideratidmn effective
public involvement programme can mean gieposed projectay be less likely to
become controversial in the later stages of the process.

iii.  Ministry of Industry, Trade and Co-operatives (MolTC)
Provision & in-kind support for overall project coordination, intamistry

communication facilitation, policy matters, and identification/coordination of
industry/capacit building institution.
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iv.  Ministry of Energy and Petroleum (MOEP)

Provision of nationalvide expertise on renewable energy application for productive
uses and kkind support for overall project coordination, policy matters, and
identification/coordination of capacity building institution;

v. The National Treasury

The National Treasury will offer gdance in relation to public and private partnership,
the private firms will be involved in technology adoption and transfer, and there is a
room for public and private partnership as the project progresses;

vi.  Ministry of Agriculture

The Ministry will suppotimplementation of the pilot phase and fastcked escalation
of the technology application to other areas.

vii.  Institutional partners for capacity building and knowl edge management

Development of training sessions for awareness, assembly, operation/maiaiena
localization, site selection, system designing and planning; Ownership, organization and regular
provision of training sessions during and after the project; Organizations of training of trainers,
vocational training of O&M but also value addition nggiinvested productive assets with
involvement of financial institutions, civil society etc.; colleati@nalysis and sharing of data

Task 6: Determination of Potential Environmental Impact

The goal of this taskvasto establish, qualitatively and quaatively to the greatest degree
possible, a cause and effect relationship betweerpribigosed minrgrid projectactivities,
operations, accident scenarios, and potential environmental effects. The generaliaadhapp

is presented in Figure Both negative and positive impagtereidentified according to project
phase (e.g., design, construction, operations etc) and asSéssetagnitud, extent, duration,
frequency,degree, and significance of each predicted impact on the physimabical, and
sociceconomicfeatures of the environmentere assessed. The teaatso identifiedand
assessd the potential implications of the project for human health and safety, focusing on
workers associated with the project construction and operation had g#ople potentially
exposed to or affected by any element of the project.
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Plate 5: Wasini/Mkwiro villagesisland coastal line
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Quantitative Analyses

Apply Additional Mitigation
Measures When Applicable
(Results in Chapter 7)
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Figure 1: Generalised Impact Assessment Methodology

2.8ldentification of Impacts

Under this activity, a full list of the potential environmental and secimnomic impacts
associated with thpower projecs to be developedThis wasbased on information collected
and developed in the foregoing tasks regardhgly area baseline characteristics, construction
activities, materials handling and possible emissiond, @ossible accident scenariokhe
characteristics and relative sensitivity of tiats within the study area weadso be taken into
accountTo ensure a comprehensive evaluation, the impact assessment tiearanrel variety

of measures to idéify and weigh likely impactsThese include:

\%

< < < <

Overlaying project components on maps of existing conditions to identify potential
impact areas and issues;

Consultation with local experts and residents;
Experience from similar projects worldwide;
The World Bank Environmental Assessment Sourcebaiod;

Authoritative texts on performing EIAs.
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Our team utilize sectoral checklist and the Leopold matrix to idgnéihd assess potential
risks. Leopold matrix is a very useful tool for impact identification and it can provide a valuable

means for impact communication by providing a visual display of the impacted items and of
the major actions causing impac®ur socd-economic impactassessmenincluded the

evaluation of th@roposed mirgrid projecton the adjacent communities likely to be impacted
by the projecbver the short and long terifhese includé economic and cultural activities (for
example, fishing, taism and recreation) in the area of influence.

Assessment of Impact Significance and Severity Ranking

The severity of impactsvas assessed quantitatively where possible and appropriate, and
otherwise semguantitatively or qualitativelyBased on our experience on similar projects and

the associated impact types, the degree of most impactwgsessessed serguantitatively
or qualitatively because quantitative scales are not applicable or useful for rttestropact
types encounteredractors considered in assessing the degree of each identified impact

included:

V Whether an impact is positive, negative, or neutral;

V Duration, the length of time over which the impact occurs, and the estimated length of
time required for a population eesource to recover from the impact (reversibility);

V Frequency, the number of times an impact is likely to occur, and the occurrence
pattern (once, intermittent, continuous);

V Aerial extent, the geographic area potentially affected by the impact; and

V Magnitude, the percentage of a resource or population that may be affected.

V We appied significance criteria in conjunction with likelihood criteria within a risk
matrix to assess the relative significance of impacts, the potential likelihood of the
impactoccurrence and subsequently assighn
(Figurel).

Likelihood of Occurence

é Effect Very Unlikely Unlikely Likely Very Likely Certain

g Slight

S Minor Low Risk

2

5 Localised Medium Risk

>

% Major

Massive

Figure 1: Impact Assessment Matrix
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Task 7: Occupational Health and Safety Concerns

Occupational Health and Safety (OH@jtigation measures will bdesigned to record and
report on incidents, severity and frequency ratings, unsafe conditionstostejpsmize unsafe
conditions. Al occupational health and safety concern that may beuened during all
phases of the projebavebeenassessed

Task 8: Environmental Management and Monitoring Plan (EMMP)

Our team prepatean EMP with a comprehensive mitigatiplan. The BMP recommendea

set of mitigation, monitoring and institutional measures to eliminate, minimize or reduce to
acceptable levels of adverse environmental impacts and/or maximizeesociomic benefits.

The EMPincludes:

V A full description of the mitigation measunessimplemented in order to prevent,
reduce or otherwise manage the environmental effects of the project;

How the measures referred to above will be implemented; and
Any other information that may be prescribed by the regulatory agency.

Training and developmeifor capability building;

< < < <

Monitoring programmigparameters to be monitored including timeframe,
implementation requirement, staffing and cost for completing each action,

Task 9 Comparison of Alternatives

The environmental impact study invoty& review & the project engineering documents,
feasibility studies, technology selections, construction techniques, operating and maintenance
procedures and investigations regarding all environmental isAlggsarriedout a comparison

of any other options that hateen considered and studi€dom the review and assessment, a
number of alternativesereidentified. This may include:

V Location or site alternatives,

V Process or technology alternatives,
V Temporal alternatives, and

V No-go alternative.

2.9 Project Management and Reporting

This section addresses monthly reportimgiuirements, special report®©ngoing Project
Management has been indicatedrask 0in the project schedule.

2.10 Staff Training Plan

The accomplishment of the training plan utitize wo-pronged approach that addresses the
training needs of the identified groups of Kenyan personnel. The training plan would employ a
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mix of both classroom instruction and orientation coupled with an extensive amourjbbf on
training under the guidance dtutelage of experienced technical personnel. For this project,
for mal training and Wédrexondustedatrspgecific woakropatiomsy act i vi ti es

For full effectiveness, trainees shall be provided with suitable and appropriate opportanities

practice and develop their newly acquired skills in theipeetive job scop&his givesusthe

opportunity to assess performance and competence of the tré&peshancing and improving

worker skills, work tasksveresafely and effectively executed the standards required by the

Project. The curriculum for each growasdefined, with specific training agendas developed

for each individual as dictated by their |l evel of

discipline.
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CHAPTER 3: PROJECT DESCRIPTION

3.1 Background Information

The off grid subcomponent will be implemented bREREC and will support the
implementation of ofgrid electrification solutions in areas whose connection to the national
grid is financially not viable in the short and medium term. Electrification of those areas will
be implemented through migrids supplid by hybrid generation systems, combining
renewable resources (solar or wind) and thermal units running on diesel. Teisnspbnent

will use a PPP approachhe selection of project areas is based on the number of potential users
and their demand, supped by an ongoing market sounding, a demand survey and pre
feasibility studies being carried out BEREC

Typically, the schemes will be implemented in villages of-480 prospective users and
approximate demand of 2BDOkVA. The hybrid generation ggsn will be implemented by

an Independent Power Producer (IPP) with a Purchase Power Agreement (PPA) with KPLC.
The construction of the distribution infrastructure will be implementeBREBREC To achieve

this objectiveRERECwas mandated to look for apjpriate sites to implement these projects
and various sites were selected in Coast and WesternrRégocarried out site ghtification

and inspection in ale County, Wasinlsland. This brief report will mainly foas on the
findings of proposedlkwiro mini-grid project

3.2 Project Location

The site which we were shown by the aréasistant Chief, are€hief among other village
elders is located inwWasini/Mkwiro SubLocation Mwambao Location Kwale County
(Coordinates S 04° 39.3157; E 039° 21.71Blevation 23m).The project area refers to the
geographical area where theni-grid is to be implemented and is inclusive of the load eentr
as well as the targeted locadmmuniyy beneficiaries of the projecThe load centre is the
Mkwiroin which, powergenerated from thmini-grid will be set up for useThe inhabitants of
this village represent the dirdocal community beneficiaries.

Mkwiro mini-grid project siteis located withinPongwe/Kidimulocation, Shimondivision,

Lunga Lungasubcounty Kwale County It is approximately about 1@m from Shimoni
shopping centerhich is the major commercial centre of iVasinilslandarea Mkwiro village

has no electricity and is separated from Shimoni mainland by a three kilometer stretch of the
ocean mking it impossible for residents to devel®jisheries offices are locategproximately

three kilometers aShimonicenterfrom Mkwiro. The village caronly be accessed by use of
boats located at the harbatrShimonifish landing site

3.3Site Identification and Inspection

The site was selected following a feasibility studyrfomi-grid power potential of the country

by the Rural Electrification and Renewable Energy Corporatiomronjunction with World
Bank through with the aim of introducingnini-grid power systems which can generate
electricity to serveoff grid communitiesThe exercise was carried out by a team of experts
from different departments from both Kenya Power and Lighting Company Ltd (KPLC) and
Rural Electrification and Renewalimergy CorporatiofREREQ.
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Table 3: Site Identification and Inspection Team Involved

OFFICIAL DEPARTMENT POSITION

1 | Peninah Karomo REREG Renewable Energy | Environment officer
2 | Samuel Abaya KPLC -SHE Socio- Economist
3 | Manuel Okoth KPLC 1 Off-Grid Engineer

The survey included:

i.  Conducting basic survey looking at the existing business and energy policies as well
as themarket situation in the country,
i.  Evaluation of potentiajreenhousgas (CQ) reductionby the systemence installed,
iii. Evaluation of technical feasibilityf ¢he site
iv.  Planningand financing for the business, and
v. Development of business models and proposals.

Why Mkwiro mini -grid project site in Wasini Island?

1. Fits Technical Criteria i.e.
V Receivesubstantial sunshine a daily
V Located3 metersabovesea leveland
V Marginalized
2. Potential users from tourism activities
3. Close Proximity to Mombasa (80kén) for demonstration and incubation for
localization and
4. Community Interests will baddressedith fisheries officeFacilitation.

3.4 Project Description

The Kenya Electricity Modernization Project (KEMP)o be financed by the World Bank

Groupaims to supportth&over nment 6s initiatives of ensuring increased el
Kenyans particularlyamong low income groups in peniban and offgrid areas. The existing

and newdistributiontransformers (polenounted) shall be optimized through extension of the

low and medium voltage network to reach households located in the vicinithiesé t

transformers.Environmental Social Impact Assessments $s) and or Environmental

Management Plar(EMPs) will be prepared as required by NEMA and World Bank guidelines.

3.5Project Development Objective (PDO)

The Project Development Objective (PDO]s to:
i. Increase access to electricity
ii. Toimprove reiability of electricity service; and
iii.h To restor e KBukt@naklityf i nanci al

Description Project Sub-component C2:0ff-Grid Electrification.
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This subcomponent will be implemented BJERECand will support the implementation of
off-grid electrification solutions in areas whose connection to the national diiciially
not viable in the short and medium term. Electrification of those areas withflemented
through minigrids suppliedby hybrid generation systems, combinirenewable resources
(solar or wind) and thermal units running on diesel. This subcompami#ntise a PPP
approach. The selection of project areas is based onuthber of potential users and their
demand, suppontiby an ongoing market soundingjemand survey and pfeasibility stidies
being carried out bBREREC Typically, theproject will be implemented iMkwiro of 150400
prospective users and approximadémand of 25G00kVA. The hybrid generation systemlwi
be implemented by aimdependent Power Producer (IR#)h a Power Purchase Agreement
(PPA) with KPLC.The construction of the distribution infrastructure will be implemented by
REREC

Component D: Technical Assistance and Capacity Building
This componet will finance consultancy services, feasibility studies for newestments,
training actions and other activities.

3.6 Environmental and Social Requirements

In order to reduce, minimize and mitigate adverse impacts and undue harmevklizpment
projects to the environmerd|l World Bankfinanced projects are guided by environmental and
social policies and procedures commonly referred teadsguardsnstruments The KEMP

Project triggeedthe following environmental and social safeguard policies oiMbdd Bank.
Safeguard OP 4.01: Environmental Assessment; OP 4.04: Natural Habitats; OP 4.11: Physical
Cultural ResourceP 4.12Involuntary Resettlemenand OP 4.10: Indigenous PeaplEhe
following safeguard policy instruments have been prepared and publicly disctoséue f
different subcomponents

Table 4. Safeguards Documents

KEMP Project Component Policy Instrument

Al. Upgrade of the SupervisoBontroland | Environmental and Social Management
Data Plan (ESMP)

Acquisition/Energy ManagemeBlystem

(SCADA/EMS).

A2. Distribution system enhancééxibility.

C1. Periurban electrification Environmental and Social Management

Framework (ESMF)

ResettlemenPolicy Framework (RPF)
C2: Off-grid electrification Environmental and Social Management
Framework (ESMF)

Resettlement Policy Framework (RPF)
Vulnerable and Marginalized
Framework (VMGF)

Sub- component C2 Off grid electrification has triggered ttiellowing policiesrelevant to
this ESIA
1. OP 4.0Environmental Assessment),
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2. OP 4.10 (Indigenous Peopleshe Wakifundi;

3. OP 4.12 (Involuntary Resettlemehtihere will be no involuntary resettlement
4. OP4.04 (Natural Habitatsgnd

5. OP4.11 (Physical Cultural Resources).

International Finance Corporation (IFC) Performance Standardselevant to this ESIA
Performance Standards reviewed and relevance in the pragése Village mini-grid
project.

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

PS2: Labor and Working Conditions Performance Standard.

PS3: Resource Efficiency and Pollution Prevention Performance Standard.

PS4: Community HealthSafety, and Security Performance Standard.

PS5: Land Acquisition and Involuntary Resettlement Performance Standand at the
proposed project site

PS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources
Performance Stadard.

PS7: Indigenous Peoples Performance Stand#rd Wavumba

PS8: Cultural Heritage.

3.7 Power generation plant, design methodology

The goal of the hybrid PV/Diesel system is to supply the needed electricity on the basis of solar
energy stored in batteries and the support from a Diesel generator, in order to reach a PV energy
share in the final mix of at least 95%. Presence of theldjenset gives the possibility to limit

the sizing of PV fields and battery bank and provide emergency supply in case of PV or battery
system failure. HOMER software was used for the simulation and optimization of hybrid
systems studied. This tool allows accurate calculation of the placement of solar energy for
each day of the year according to the daily load curve, itself weighted by seasonal variations
and properlyset random statistical variations in order to model actual loads. The sizing of the
PV array, battery, PV inverters and bidirectional invediearger result of optimization to be

made according to the shape of the load pattern.

The solar resource data used is the Clins&€& PVGIS baseline data. They are based on
calculations of satellitétmages by CMSAF (MeteoSat geostationary and Polar EUMetSat).
The database contains historical data for 12 years. The spatial resolution is 1.5 minutes of arc
(approximately 3 km at 0°N 0° W). The results of simulation process with HOMER software
allow ddining all the characteristics of the key components of the generation plant (PV array,
inverters, battery bank, Diesel genset) and to assess their performances and [ifiespan.
proposedmini-grid is a modular and replicabliayout, taking into considerain the local
constraints identified during the field visits.
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3.8 Hybrid Plant Main Components

3.8.1 Solar Field

The solarone (1) acrdield is the main source of electricity production corresponding to 95%
of the used electienergy at year 5 (yed022).The proposed design has modules oriented to
the North with 10° tilt. Solar Modules for the construction, recommended is the use of standard
modules with following characteristics:

Standard 60 cells modules. Size, ca. 1 m x 1.6%fficiency highe than 16.2 %
Polycrystalline or monocrystalline silicon cells. These are the main technologies so far,
with long term field experience.

Aluminum framed modules or glass/glass frameless mod&®esowned supplier with
large module production capacity {&Wplyear)

Minimum windload 4000 Pa in accordance with IEC 612Maximum system voltage

of 1000 V minimum. 1500 V would be a plus.

Minimum 10year product warranty, and

Performance warranty at least 80% of nominal power after 25 years.

<< < < <<

Linear perfemance warranty over the first 25 years. For module transportation, recommended
shipping by boat to Mombasa harbor and transport by the sea on boat or a barge from Mombasa
to the island. It was recommended that to avoid road transportation because atiengbr
caused by bad roads would cause mimacks in the cells. This would lead to loose module

field performance in the range of 3 to 15%. For electrical connection, the connector of each
string end has to be plugged to a connector from the same sufpiig is to avoid early
degradation of electrical contact due to oxidation of two different connectors.

3.8.2 Solar Module Racks

Modules racks for free field plants are often made of galvanized steel to minimize the
investment cost. But because of twrosive environment on the islands, we recommend to
use aluminium substructures. The sizing of the substructure as to take into account the wind
loads. The foundations can be made of concrete blocks, earth screw or ramming poles with or
without concretecasting. The sizing of foundations has to take into account the solar
substructure design, the wind loads and the geotechnical characteristics. Fixations of framed
modules are usually done by module clamps. To minimize the module deformation and
degradatia during windy events, it is highly recommended to fix the modules with clamps on
the long module side. The use of slidesystems maintaining the modules on their short side

is not recommended. The modules can be installed in landscape or portrainpositihe
module racks.

3.8.3 Diesel Generator Set

The Diesel Genset as to feature astirt and remote monitoring system. It has to be able to
run without an orsite operator. Recommended is to install a fuel tank sized to supply a
minimum of 1 to 3 mnths in standard conditions. Recommended is to install a genset with a
sound poof enclosure to minimize noise pollution.
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3.84 Battery Bank

Use of leadacid OPzS type batteries with gas recombination systems is recommended. This
optional system recombieéd2 and H2 gas into H20 reducing the need of maintenance. The
batteries have to be delivered with separate electrolyte minimizing single battery unit weight
for transport to plant site. OPzS stands for:
O = Ortsfest (stationary)
Pz = PanZerplatte (tubular plate)
S = Flussig (flooded).
Other batteries can be considered:
V OPzV type-aciigebatlteades are fimaintenance | esso but the uni
and the lifetime is sensitive to high temperatures.
V Li-ion batterieshave longer lifetime, are lighter and smaller. But they have a higher
investment cost and are not adapted to high air temperature so that an additional active
cooling system is needed.

3.85 PV inverters

Use of PV inverters was recommended with followdhgracteristics:
V Outdoor type inverters, so that they have a good resistance to the corrosive ambient air.
V Output rated power between 20 and 60 kW per unit. This is to limit the number of
inverters and avoid heavy units that would be more complicategplace.
V Inverters adapted to continuous operation in high temperature conditions.
V We recommend installing these inverters in a building to protect them from direct
sunlight, humidity and theft risks.

Design ratio: PV field rated power should not beghier than 115% of the total PV inverter
output rated power. This is to limit the risk of overheating by limiting the currer88.6
Battery inverters

Battery inverters are used to convert and regulate the current going in and out of the battery.
We reconmend using battery inverters with following characteristics:
V Outdoor type inverters, so that they have a good resistance to the corrosive ambient
air.
V Inverters adapted to continuous operation in high temperature conditions.
V Designrecommend installing those inverters in a building to protect them from
direct sunlight, humidity and theft risks.

3.87 Remote Monitoring and Command System

To monitor the hybrid production system and adjust the parameters remotely, a communication
system has to be instadl at the plant. This system will have following characteristics:

Internet communication modem via GPRS and/or satellite.

Monitoring and adjustment of the main inverters parameters

Monitoring and adjustment of the main gensets parameters

Meteostationincluding o Measurement solar cell with same orientation and tilt as the
modules.

Module temperature measurement at the back of one module.

Wind mast 10 meters.

<< <<<KL<
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To get data helping to consider the wind energy as a future additional source for a system
extension.

Ambient air temperature measurement cell.

Indoor air temperature measurement in the different buildings.

Production meter monitoring, and

Data logger to keep data collected during minimum 3 months in case of internet
communication failure

Buildings
The huilding designshould beadapted to local conditions and specific use:

<<<K<K<K<LKK<L

Avoiding metallic parts sensitive to corrosion (metallic grille for ventilation or fencing)
Wooden roof structure.

Rooftops made of HADecrao type tiles.
Large roofts to protect the alls from sun and rain.

Thermal isolated rooftops.

Use of vented concrete blocks for ventilatioNatural ventilation adapted to the use of
each building

Battery Building

The battery building is designed to keep batteries cool entllated, avoid water entries from

rain. So we proposed walls based on plain blocks to increase the thermic inertia of the building.
Natural ventilation is made by vented blocks on the upper parts of the walls.

Inverters Building

The inverters building are designed to keep the inverters out of rainwater, heat and very well
ventilated. So we proposed walls with large ventilations made with vented blocks on the upper
and lower parts of the walls. The mid height part of the wall is made of plain blofikshe
inverters to the wall.

Diesel Genset Building
The Diesel genset building is designed to keep the genset out of rainwater and heat and very
well ventilated. So we proposed walls based on vented blocks.

3.9 Power Generation Plant Sizing foWasini Island

Assumptions Solar Resource The data shows quite high daily radiation values over the year
with maximum monthly averages over 6 kWh/m?/day from September to March and minimums
near 5 kWh/m#/day from May to July.

25



Solar Fraction

One of he main parameter by design of a hybrid system is the share of the solar energy in the
production mix. To limit the operation and maintenance costs especially on islands it was
decided in accordance with REREC to aim a minimal solar energy share of 36&oused
energy mix.

Diesel Generator Set

The generator is sized with a minimum capacity of 100 kW in order to supply most of the users
in case of failure of the solar or the battery system. The genset is mainly used in normal system
condition (withoutfailure) to charge the batteries in case there is a high depth of discharge
(Cycle charging mode). The following efficiency curve of the genset has been adjusted by
HOMER taking into account different fuel consumption values coming from genset datasheets.

3.10 Hybrid System Designand Distribution lines

System Architecture and sizing he simulations with Homer give a classification of different
sizing configurations.

3.10.1 Methodology

The objective was to determine the capital cost estimate forrghstgbution infrastructures,
including MV (Medium Voltage) and LV (Low Voltage) distribution lines, MV/LV distribution
transformers. Irhouse developed GlSased grid design software GISELEC® was used to
build the preliminary design of these componemtd estimate the capital cost. GISELEC® is
dedicated to performing electrical and mechanical studies within the design process of LV and
MV networks.
It is based on:

V Localization of distribution transformers at the load centroid in order to minimize

voltage drop and energy losses

V Determination of conductor sections to hold the distribution constraints across the
lifetime of the infrastructure (calculation of transit power and voltage drop) The sizing
of the equipment is based on a spatial analysis ofothet distribution. The software
computes information and GIS data collected during the field visits (location of
consumption points).
The software inputs are:
Load forecasting parameters
Load locations
Base maps (paths, buildings, rivers, etc.)
Mateiial specifications
Calculation electrical and mechanical hypothesis

<< <<

The sizing of the infrastructures for power distribution is done, for each locality, as follow:
Layout of the LV lines, LV conductor sizing

Sizing of the MV grid (if applicable): determination of the number and location of the
distribution transformers, line layout

Sizing of the MV line conductors (if applicable) based on the peak demand of all the
LV branches.

Sizing and positioning of pateto support both the overhead MV and LV lines.

< < <<
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3.10.2 Technical standards and components specifications:
Technical standards:

The sizing of the Grids in this project was done using the guidelines in the Kenyan grid code

for the electrical hypothesis and the indications in the code of practice for the Kenyan standard

KS 18761:2010 for the mechanical part. The grid sizing in phigect takes into account the

growth of consumption per locality for the next 10 years as demonstrated in the demand

analysis.

The electrical hypothesis and components specifications adopted for this study are as follows:

The LV is at 415 V three phasgstem.

The MV is at 11 kV three phase system.

The maximum voltage drops allowed are limited at 10% for the MV lines and 6% for

the LV lines.

The LV wires used in this project are: Aluminum ABC (Aerial Bundle Conductor)

cables of 4*16, 3 * 35 /50 / AdmM? + 54,6 mm?2.

The MV wires allowed in this project are All aluminum alloy conductor: Aster 22mm2,

Aster 34,4 mm?2 and Aster 54,6 mmz2.

The MV/LV three phase transformers: 25/50/100 kVA. The mechanical hypothesis used

for this study are as follows:

Polesused to support LV lines are: Ecopole 225 and Ecopole 300 for a height ranging

from 8 to 11 meters. The Kenyan standards to be taken into consideration in regards to

composite poles is KS 2513: 2014.

V Climate conditions to be considered for the study lemsed on daily wind and
temperature data for the last 10 years.

< < < < <<KL<

3.10.3 Mkwiro Grid Design

The island of Wasini consists of three different localities with éaeingits own specifications
regarding number of customers, their density and their typerirstef power demand profile.

Mkwiro village Grid Design: Located in the Nortest part of the island, this village contains
various types of customers namely hjgbwer demand houses, restaurants desalination plants,
schools and a Hotel. The PV planalso located on this part of the island and consequently the
MV grid will have its origin based in this village.

This village is also characterized with a high density of houses alongside the beach. To make
sure all 100% population is within reach o thV grid, we have separated the village into two
zones: the first one regrouping all customers at the plant. The second part only contains the
desalination plant, public services situated near the plant and other high consumption
customers. The second zowill be supplied directly in low voltage by the PV plant. The first
zone will be supplied the required power through a MV/LV transformer.

3.11Project Input

Material input for the construction of migrid power project site and its function aresented
in Table 5 below.

Table 5: Proposed minigrid project input
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Project Activities Materials Equipment
No. | Component
1. Site Site clearing None Tractors, Slashers,
preparation | (Power line and Shovels, Jembewheel
site) barrows
Foundation work | Hardcore backfill | Vibrator
Leveling Stone chips Spades and Vibrator
Grading of access | Murram, gravel, Grader, mixer
road sand, bitumen
2. The power | Digging foundation| None Shovels, jembes,
house to be wheelbarrows
used is Laying of Building stones, Masonry equipment
refitted foundation cement, sand watel
shipping Walling Cement, sand, Masonry equipment
container tha gravel/ballast
will be Installation of Strand cable, clips | Manual equipment
simply electric security and fasteners,
placed on the fence support poles (all
site. made from
galvanized steel)
3. Mini-grid Construction of Four bid stones Manual equipment
foundation. | foundation being placed at the
edge of the
container.
4. Mini-grid Roofing Iron sheet or tiles, | Manual
site wood
5. Power Construction of Concrete, sand and Manual equipment
Generator turbines and gravel
room generator room (s)
Roofing Painted Gl sheets | Manual equipment
for roofing
materials
6. Power Connection of Poles and Manual equipment
Supply electricity transmission cableg
7. Water Construction of Concrete, sand and Manual equipment
water storage tankq gravel
8. Standby Contingent power | Diesel Diesel generator
Power generation
Generator Refilling Diesel Manual equipment

3.12Project Output

The experts give the following as the main project output:
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a). Waste Output:

iv.
V.
vi.
Vii.

viii.

iX.
X.
Xi.
Xii.

xiii.

XIV.
XV.

b).

~

Transformer,

Battery inverters,

Solar modules,

Battery inverters,

Electrical materials,

Poles,

Domestic waste from staff houses,
Wasteassociated with visitors (accessories, waste paper, plastics, batteries, cigarette
heads and textile among others),

Waste oil,

Oil and air filters,

Containers (plastic/papers),

Garden waste,

Used rugs,

Wooden pallets, and

Used parts (generators, brokaetals etc).

Other outputs include:

Noise emissions from turbines and power generator, construction machinery, motor
vehicles, among others, and

Air emissions from power generato€drbon Dioxide(CO), Carbon Monoxide
(CO), Nitrogen Oxidg(NOxy), Nitrogen Dioxidg(NO), and PPM e.t.c.).

Plate 6: Vegetation covemwithin the proposed site
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Plate 7: Proposed route to the site
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CHAPTER 4: BASELINE INFORMATION OF THE LOCATION

4.1 Introduction

The coastal Kenya is situated to the south fibm equatorKwale has marine ecosystems
namely coastalorests especially themangrovespecieswetlands, estuaries, sand dunes and
sandy beaches, coral reefs and sea grass beds that support a varieffiofaduterrstrial
fauna and flora specie®ther physical environmentéatures discusseih this section are
hydrology and drainage, climate, soils, geology and topography of the Kenyan Coast

4.2 Location of the proposedmini-grid project

The projet area refers to the geographical area wherenihegrid is to be implemented and

is inclusive of the load centre as well as the targeted local comymoeriteficiaries of the
project.The load centre is thdkwiro in which, power generated from theni-grid will be set

up for wse.The inhabitants of this village represent the direct local community beneficiaries.
Mkwiro is locatedwithin Pongwe/Kidimu locationShimoni division, Lunga Lung&ub
county, Kwale County.The village is locate@.9 km from Shimoniharborwhich is themain
commercial centre of thentire location Mkwiro village has no electricity and is separated
from Shimoni mainland by a three kilometer stretch of the ocean making it impossible for
residents to develop. Fisherieiices are located three km at Shimoni center fidkwiro
Village. The village can only be accessed by use of boa#gdd at the harbor in Shimoni

4.3 County Background Information
4.3.1 Biophysical conditions

Topography

The topography is characterizeddfpot Plateau which is behind the Coastal PIHire plateau

has a flat plain surface with high potential permeable sand hills and loamy soils. This zone is
composed of Jurassic rocks and sandy .hillee county also iknown for its white sand
beaches. These land formations is a build up of eroded reef material, i.e. coral sand when it is
deposited on the inshore side of the reef.

Rainfall

Kwale County, the total annual rainfall varies from 900400 mm per annunthe county
rainfall pattern is bmodal with short rains being experienced from October to December, while
the long rains are experienced from March/April to July. The total annual precipitation varies
from 900mni 1,500mm per annum along the coast to 500mrB@mm per annum in the
hinterland. The average annual rainfall ranges) 600mm in the hinterland &200mm at the
coastal belt.

Temperatures

Kwale County, the total annual rainfall varies from 9004600 mm per annum with average
temperatures rangeofn 26.3°C to 26.6°C in coastal lowlands, 25%C to 26.6°C in coastal
uplandsand 24.60C to 27.5C°C in the hinterland<Climate change has impacted significantly
fishermen due to changes increased tides in the ocean and decline of some pagjtietier
resources. Patterns of water and tilegh water marks, therefore, fish landing sites destroyed,
prolonged drought and flooding has affected th@nynlanding sites. In additioripss of
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vegetation cover in the upper catchment areas has also tetline in rainfall therefore,

significantly reducing livelihoods of the local community that is dependent orfedin

agriculture. Crop failure has been reported in K County especially Msambweni and
Kinangoconstituencies

Soils, Geology and topogray

The Kenyan coast has rocks made of sediments from tertiary, cretaceous, Jurassic; Triassic to
the Precambrian ageBhe region is underlain by basemen coral rocks system with exception

of occasional patches of reddish sand soils and black loam sodsp@ng over a half of the
county, the region is serarid and the soils are generally poGround water resources are
found in Cretaceous and volcanic sediments since they enhance percolation of coastal aquifers.
In coastal region, most rock formationave a shallow water table between 20 and 30 m with
varying salinity. Poor quality water is found in areas covered with Pleistocene limestone and
Jurassic shales.

There are four topographical features namely coastal plains, foot plateau, coastal uglands a
Nyika plateau. Nyika is 600 m above the sea level; it is high ground with Duruma sand stone
series and older rocks to the weshot Plateau lies between 140 m and 600 m above the present
sea levels and coincides with theatelely younger Jurassic rk& Coastal plains represent the
lowest ground rising from sea level to 140 m. Coastal uplands rise steeply from the foot
plateaus. Kwale county coastal uplands have sand stone namely Shimba hills (420m above sea
level), Dzombo hills, Tsimba hills and Mrarhills.

Sand Dunes and Beaches

Sand dunes and beaches are formed by sediments from eroding corals, shells and river deposits.
They are a breeding, feeding and nesting habitat to a variéaymed such as therabs, birds,
turtles.Sand dunes in Kwal€ountyare a source of fresh water for the county andirons.
Socioeconomic benefits derived from sand dunes and beaches are tourism, harvesting of sand
and mineral exploration. There are a number of private owned beaches and public beaches along
the castal shores in the five counties. Private beaches are well maintained and cleaned
compared to public beaches. Public recreation beaches and beaches used as fish landing sites
are however polluted by solid wastgastics and nylonSome of thePublic receationsandy
beachesncludeTiwi, Diani, MsambwenjKinonda, Shimonj Wasini Island

4.3.2 Socioeconomicconditions

4.3.2.1 Population patterns

Mkwiro village hasa total population of,800 persongn 257 household#\verage household

size is 7 personsThe island is inhabited bWakifundi, Digo, Wavumba,l uhya Girima.
Wasini,Mkwiro and Nyuma Majtribes WakifundiareclassifiedasindigenousMales account

for 49% and females for 51%he growth rate is 0.8%, withgees betweenil4 years taking
33.8%, ages 15 64 taking 59.7% and ages over 65 years amounting to ®©&§endants

(those below 15 years and above 64 years) constitute 43% of the total population. This calls for
increased productivity of labour in order support the dependants and development of such
basic services as education, health, shelter and nutrition
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4.3.2.2Fishing

Fishing is the main economic activity in Pongwe/Kidimu wilkiviro. This is made pssible
because the area is surrounded by a larger surface namely, the Indian Ocedain Species
caughtinclude; scavenger fish, white/re snappers, parrotfish, rabbit fish, rays, rockfish,
squid/octopus, lobster, prawns tuna, surgeonfish, barra&irddish, crabs and goatfisiihe
highest valueigh species is the lobster fish where the fisherman gets Ksh. 800 pé&ridthg

gears used in Wasini incldeGill net, reef net, Basket traps, fishing line ,ring net, beach seine,
fence trap, sail lining and scuba diving. There are approxim22€lyishermen within the
Mkwiro, of which 120 of them are Beach Management Unit (BMU) members. Theaibaue
10traders for Wasini and they sell mosttyShimoni and Ukunda for consumption. There are
also approximately Bealers who are involved solely imogessing, they collect whole octopus

for processing on behalf of bigger companies in Momb@salers are used to transporé th

fish to markets and hotels Wkunda or Mombasa. Dealers provide facilities for long storage
and sale to long distance markeithough there is an ice plant with the Fisheries unit, it has
limited storage and hence to preserve fish, many often result to boiling or sun drying. The deep
freezers and ice boxes are given to the fish traders by processing companies liksfricans

Sea Harvest Crustacean. Whilst the catch may be high, the facilities are limited in terms of
storage which can lead to losses as the fish have to be taken to Mombasa or dried. Smoking and
drying of fish is done to increase shelf life and this gives tineetes®ther marketgMinistry

of Agriculture Livestock and Fisheriéavale County)

4.3.2.4Crop production

Agricultureis fairly practiced inMkwiro mini-grid project This is caused by lack of extensive
farms enriched with loam soil. The area is predominant with coral basement rocks. For the few
that farm in the Island, some of the major crops cultivated in the Island include cash crops such
as coconut and cashew nus®me food crops include millet crop maizassavand cowpeas.
Horticultural crops such as cabbages and tomatoes also flourish in the $slgadplantations

in Msambweni, Kwale have provided employment to many local residents.

RETTANAR
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Plate 8: Sugar processing factory in Msambweni, Kwale
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4.3.2.5Livestock production

Livestock rearings a very minoreconomic activity inWasiniMkwiro Sublocation Few
farmers in thdocation engage in dairy farming, sheep rearing, beef production as well a
poultry. The main cattle breeds are Zebu and Boran for beef and Crosses of Ayrshire and
Sahiwal for dairy.These products amainly for subsistence use and surpdotd to traders

from Shimoni andotherneighboringtowns.

4.3.3Communication and Infrastructure in the Area

There are no roads leading to neither location nor Eite.island has only footpaths of sharp

old coral or sand. There are auto cars, carts or bicyclé€3argo is trasported by foot or by a
wheelbarrow with a solid tyre. Transport is over the paths, or via the beRes@ents access
amenities throughootpathswithin the Island and by use of motor or row boditsm the
Mainlanda distance of &ilometers There wil be need for constructing an access road from
the sea line to the proposed site facilitite populabn with access téair rough roads account

to 5%.A lot has to be done to improve the state of rodisority of the households have at
least one radiavhere they are able to get information and at least 75% of the population own a
mobile gadget where largely for the majority, their network provider is Safaricom.

4.3.4Institutional Environment

Fish production inWasini/ Mkwiro subloacation has attracted several institution and/or
organizationssuch as Shimoni Fisherigsall with prime objective of improving fishing
conditions and efficiency in tregea through various intervention such as right inputs gicovi
capacity building,demonstratinos of new technologies, remedial or gdtiion measures of
water pollutionadvocacyamong other functions.

4.4 Soil Cover

This provides the only way to protect, feed and regenerate the soil as a habitat. It involves
maintaining permanent soil cover of liee dead vegetal matter in the soil surface. Soil cover
includes, grown cover crops, mulch cover, crop residues and green manure, which are grown
or applied for the purpose of covering the soil surface with the purpose of reducing the soils
degradation andonservig soils moisture and fertilityThe cover crops preferred by farmers

in thecountyare;maize and beansow peas, palmSther cropshat flourish inKwale County

include cashew nuts, sugarcane, cotteimsim, bixa and tobaccdhese cover crops have
suitably been adopted in t@®untyand provide the anticipatdmbnefits to the society.

4.5 Natural Resources

In Kwale County, there are a number of indigenous forests commonly known as Kayas which
are sacred sites anteanaintaned by the Miji Kenda&Councils of eldersThere isMangrove

and other indigenous trees within the islanlde size of the gazetted forest is 350.45Km2 and
1900Km2 for norgazetted forestThe many indigenous forests facilitate ecotourism by
providing toursts with nature trails, scenic attraction, animal viewing, and bird and butterfly
watching. They also provide wood and timber for construction purposes as well as charcoal on
which over 90 pement of rural households depefithe mangrove forests sustainedeeping

that produces high quality honey and provide sheltesdime fish species and oysters.
Additionally, mangrove poles are used in the making ofifightraps and in construction.
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Forests also provide raw materials for the manufacture of mosqpitenats, tooth brushes,
glue, dyes, shampoos, soaps and rope.

Kisite-Mpunguti Marine National Park opposite Wadigsland that attracts many thousands of
overseas and local tosts per year through ShimoniheKenya Wildlife Servicemonitors
activities and there is a per visitor entry feésitors can also indulge in dolphin and crocodile
watching, snorkeling, diving, sailing, viewing of coralstd viewing, game driveshature

walks, sundowner cruiseishing, and cave exploratio There are thought to be 5 different
species of mangroves around Wasini and Shimoni. The mangroves in the area are also believed
to be in good condition because very few used them extensively. Since 2001, the mangroves
have increased, a®ople are plairtg mangroves.

They believe that if there are enough mangroves this will form some protection from the high
tides and it will boost fish and crab catch. There continues to be awarenbdtsngrove
plantation in Wasini Island. Residelnghe areare morelependent on the mangroves as there
are fewer other forests, and it may be more costly or time consuming to buy coal or timber from
the mainlandThe county has private ranches that supply dairy and beef products. Some of the
ranches serve as private Wifd sanctuaries that holsical and foreign tourists.

The island is close to a Kisitdpunguti which is a marine reserve. The reserve is a habitat and
protects a variety of flora and fauna species. Aquatic fauna species in in the area are
holothurians (8a cucumber), fish species such as the King fish, scavengers, Rabbit fish and
Jack, octopus, molluscs and crustaceans such as crabs and prawns. The aquatic fauna are crabs,
lobsters, prawns, marine animals and sea cucumbers. Other fish species incldeTsutdh

red snapper, white snapper, Ornatus, lobsters, octopus, dugongs, star fish, dolphins, blue
merlins, sharks, oysters, crabs, prawns, squids among others. Endangered species in the area
include green turtle and hawksbill turtle, and the dugong.indaregetation in the county
includes mangroves and sea grass bkdsddition, the island isurrounded by corakef.

Major attractions include dolphins (bottlese and humpback dolphins), sea tudlezh as the

green turtle and hawksbill, sea birdad coral fishes.

4.6 Geographical Survey

4.6.1Physiography
The project area is relatively rough terrain on the upper side and gradually descends to the
ocean It is at araltitude of about 23 above sea level

4.6.2Drainage
Thereis no storm watedrainage channeind sewer system in the area but the Indian Osean
within proximity to the site.

4.6.3 Seismicity

The proposed minrgrid projectfalls in Zone VI of seismic map of Keny&himonifalls in a
low seismic hazard area with peak ground acatiten (PGA) of 0.2 to 0.8 ndgSeismic
Distribution Map (WHO) 2010)

35



4.6.4Climatic Conditions

Lying about 500 km south of the equatnrthe Indian Ocean and with a general altitude
documented to be around 100 to 462 metres above the seaNegalj is every year blasted

by the vigour of the northeast monsoon Kaskazi, which brings the long rains. In the other half
of the year the southwest monsoon Kusi brings the short rains. Wasini lies abdum.500
Farming takes place mostly during the long saifpril-July and short rain§eptember
November. About 1118 mm of precipitation falls annudlllge temperature averages 235

The Island experienceasopical humidity due to the high amounts of humidity thaginate

from the Indian Ocean (2042014),(Ministry of Agriculture, Kenya Soil Survey, Report D2,
1975,), (Kenya Meteorological PartmentKwale Weather Station).

4.6.5Geology and Soils

Living coral reefs occur all along the length of the Isle®ails in the region show considerable
variety. The porous parent rocks of sedimentary origin, generally give rise to soils of low
fertility. However, patches of highly productiveddish sand and black loam soils haeen
observedn areas of alluvial deposit¥he principal soil types in the regianclude a narrow
strip of coastal sands towardsth an exception of occasional patches of. Occupying over a
half of the county, the region is seanid ard the soils are generally podMinistry of
Agriculture, Kerya Soil Survey, Report D2, 19¥5

4.6.6 Construction Material Sources
The construction materials including woadater, sand, stone and labour aessily available
in the area.

Plate 9: Proposed minigrid project area
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4.7. SocicEconomic Set Up of theproposedMkwiro mini-grid project location

4.7.1 Introduction

A structured questionnaire guide was used to collect responses from various categories of
stakeholders during theproposed mingrid project site visit. Copies of completed
questionnaires are attached as appefthecontents of the structured tool used in this baseline
data collection has been described under methodology.

4.7.2Respondents years lived in tippoposed minigrid projector neighbourhood

Most respondents interviewed indicated that they have lvigliin the proposed mingrid
projectlocation for more the 30 yearslowever, a few indicated that they have lived in the
proposed mingrid projectneighbourhood for less than 15 years.

473Respondent & | oc at proposedminigrid prajeets pect t o t he

Out of the49 respondents, 31% indicated that they are located north of the proposed project,
20% reported that they are located south of the proposed prodlet27% and22%said they
are located East alest of the proposed projeespectively (Figur®).

Respondentlocation with respect to proposed project site

South, 10,

20%

West, 11, 22%

Figure 22 R e s p dotalian with seépect to the proposed project

4.7.4Responses on tharoposed minigrid project

All of the respondents indicated that they fully supportgteposed mingrid projectin the

area to enable them access to reliable electricity. In addition, majority of the respondents
interviewed said that the@roposed mingrid project will therefore create employment
opportunities and improved household sources of livelihoods as small businesses that
depend on electricity and cottage industries locally.

4.8 Social economic importance of thgroposed minigrid project

Majority of stakeholders (staff local learning institutions, community members who are also
immediate neighburs of theproposed minrgrid projectsite) interviewed indicated that the
proposed minrgrid projectwill contribute to creating employment opportunities, opening of
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new industries, supply of power to education institutions, improved security, andsotisgr
economic benefits

Table 6: Respondents general comments regarding potential environmentahd social
issues

S/No | Category of | Environmentaland | Comments/ Recommendations
respondents| socialissues

1. Staff from | q Wastes 1 Generally, environmental issues will be
various management addressed by the respective contractors;
organization| § Security 1 Management to fence tipeoposed mirgrid
S projectPowerHouse with concrete perimet|

wall;

9 Construction of sanitary facilities withithe
project area;

2. Community |  Wastes 1 Project to suppoithe improvement of

members management sanitation on the island

1 Employment Drainage system need to be well designec
opportunities Resettlemenof land ownersn line with the

provisions of theResettlemeniPolicy

FrameworkGive priority to the local

communityon jobs and other local sourcing

opportunities

Buildings 1 Theproposed mirgrid projectproperly
designs the buildings and facilities.

1 Proponent must carry oabnstruction
properly in order to reduce pollution and
environmental degradation.

= —a

3. Other
stakeholders

E

4.8.1 Household characteristics of respondents

The average household size of the interviewed neighbdtsperson per household while
genderof respondents interviewed we28 (70 males, whilel2 (30 were females

4.8.2 Education level of respondents

The population within the proposed project area has some basic edulaiticery recorded
the highest numbed (40%), secondary school level recorded seeonchighest numbewith
4 (25%) whiletertiary colleges recorded 2 (10%). University record¢ti536). Further, some
of the proposed project respondents level of education recorded Madilasséion with 2
(10%) (Figure3 below).
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20%
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40%

25%
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15%

10% 10%
10%
0%
University Secondary Primary Madrassa Tertiary college

Level of education

Figure 3: Respondents education levels

4.8.3 Marital status of the respondents in all sampled villages

Household field baseline study showed out26f respondents interviewed, a significant
proportion 11(55%) of the respondents during the time of interview saigl there married?
(35%) of the respondents were single, wtill€10%) were eher widow or widowed (Figure
4).

Widow/widowed
10%

Figure 4: Marital status of the respondents all the sampled locations

4.8.4 Main source of livelihood of respondestin the sublocation

Out of the20 individuals interviewed, most of themepend on fisheries, another significant
number is involved in tourism activities while the rest are employed (salaried or casuals) and
involved in trading and retai (40%) of all the respondents interviewed indicated that they are
fishermen 6 (30%) engage in tourism activities. @20%) were traders and/or retailers.
However, dew 2 (10%) indicated that they are salaried employees. Community members are
the most affeted in case of any environmental related impacts withinnthme-grid power
project Most of the neighbors felt that they will significantly benefit from the proposied
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grid power projecthrough provision of employment opportunities to the communésnivers,
education opportunities in their neighborhood, supply of goods andaramsg other benefits
(Figure 5.

salaried
emplyment
%

Figure 5: Main source livelihood community members

4.85 Respondents relationship to the household head

Out of the 2 respndentsin this ESIA study, 8(40%) of the respondents indicated that they
household heads, whig25%) and4 (20%) reported that they are spouses and son or daughters
of the household head respectivdly addition,3 (15%) reported thewere blood relatives
(Figure 6below).

relative
15%

Figure 6: Respondents relationship to the household head
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4.8.6 Age of theof respondents withirproposed minigrid projectarea

The age distribution of the average household respondents intedviedicated skewed
cohorts. Majority of respondents were between age cohorts4f $¢ars (35%), 4150 years

4 (30%), and between 530 years3 (13%), 6 (15%) indicated that they asges betweerl,8

30. There was a number(2%) of respondents who indicated that they are above 60 years old.
With a growing young population as well as declining elderly population indicates that the
community is at the highest need for improved livelihoods as well as higher educational access
that would spur economic development in the entire Kwale Couihty.population reduces

fairly with those aged above 60 years make up a small part of the pop(fagjore 7below).

Figure 7: Age of the respondents

4.8.7 Landsize in acres owned by the respondents in the-Edation

The proposed project site is an Island with the land bgiivgitdy owned,except thearea set
aside forKaya worship which is communiand (part of which has been donated for rrgnid
implemenation), and held in trustfor the communityby the county governmentt is
approximately 7 kilometers long and 3 kilometacsossThe island has only footpaths of sharp
old coral or sand. This has resulted to majority of the residents having less than Rliaeres.
(39%) of the20 respondents indicated that they own less than one acre of |lahel valority

of the respondents @5%) reported that they own1.5 acres of land. Furthermo&(25%)
said that they have 2 acres, whll€8%) andl (4%) indicated that they own 24 acres and
above 5acres respectively (Figuret@low).

The average acreage of land owned by each houksehtile area is generally one acre, with a
maximum of 7 acres and a minimum of 0.25 acres recoMajibrity of the households in the
near future will own less than 1 acre of land in the location due to high population growth rate.
This calls for properlanning to ensure that alternative sources of livelihood, value addition to
the local farm produce and employment creation through small scale Isesiries example,
cyber café, barber shops, saloons, battery charging, and welding services among others.
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> 5 acres

2.54 acres 4%

8%\

Figure 8: Respondents land size in acres

4.8.8 Main crops in the farms of respondents in the sldzation

Severof the20 respondents/farmers interviewed indicated that the main cash crop in their farms
is coconuwhich constitted 336, while 6 (296) reportedhey farmed millet. 3 (1%) said the

main food crop is theashew nut® (10%) reported thagreen peats their main crop2 (8%)
reported that maizes their main crop while 15¢6) of the respondents reported that they
cultivate horticultural crops such as cabbages, tomatoes, fruits and other typgstables in

their farms (Figur® below).

Figure 9: Main crops in the farm

4.8.9 Decision on household income spending of respondents in thelgcation

When asked who among the two spouses decides on household income spending, 24 (60%) of
the respondents indicated that the husband makes decisions on how family income is spent,
while 10 (25%) reported they jointly make decisions ats86) indcated the wife makes the
decision(Figure 10below).
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0%

Figure 10: Decision on household income spending

4.8.10 Main kinds of livestock in the household

Twentythree (46%) of the 40 respondents interviewed indicated they hadypautiite 18

(36%) reported they reared goats. 7 (14%) said they had cattle and a small percentage 2 (4%)
reported to keep sheep. With little farm land and no ranches in the village, it was noted that
very few resiénts kept any kind of livestogkigure11 below).

shee|
4%

Figure 11: Main livestock in the households

4.8.11 Main kinds of fish caught

Fishing is the main economic activity of residents of the proposed projects. 90 % of the residents
in the village depend on fishing to earfiving as well as a source of food. There are different
kinds of fish caught in the are8ix of the ® (30%) of the residents reported the Parroh fas

their main kind of fish4 ( 20%) indicated they mainly caught théhite and red snapper. 3
(15%) reported the Rabbit fish their populous fishd another 815%) reported the Barracuda
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fish as the fish typ¢ghey mainly caught while 2L0%) said theKing fish was their common
type of fish. 210%) of the respondents reported they caught other types suble &ctopus,
the Eel, the Moon fish, the Silver fish and even the stidure 12below).

King fish
10%

Figure 12: Main fish in the Island

4.8.12 Ownership of electrical equipment

The most common electrical appliance owned by the sampled household members is a radio
which was found in 95% of the households. The average number of radios per household is 2
radios, a minimum of 1 and a maximum ofE3ghty per cent of the householdsmowa torch

with the average number being 2 torches; the minimum being 1 touch and the maximum being
2 torches Thirty two percent of the sampled households own rechargeable batteries with an
average of 1 battery per household, a minimum of 1 and a maxif2nTwenty five percent

of households own a colour TV, the average being 1 TV, minimum of 1 and a maximum of 2
television sets. Five percent of the households own an electric iron with each household owning
only one while one per cent of the respondentisrviewed own an electric cooker /coil with

one per household.

With regard to purchase of electrical appliances men and boys are mostly involved in their
purchase with over 80% in all the mentions. Men are also mostly involved in the purchase when
involved alone and in very few instances women and girls are involved. With regard to use of
electrical appliances, all family members mostly have access to and use of all appliances with
over 88% in all the mentions. With regard to location of appliances, anedbcated in the
sitting room in most households with the exception of the torches which are located in all the
rooms and sometimes in the bedroom; the light bulbs are also mostly located in all the rooms
and in the bedroom.
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5.813 Energy and energy seices of respondents in the stibcation.
Household main lighting energy

The main sources of energy used for lighting in the sampled households are kerosene which is
used byl0 (50%) of the household$,(45%) use solar, whilé (5%) of the household repted

that they use firewood for household lighting. The implication of these results is that all
members of the local community will benefit from the proposed projenghibat tlere is no
electricity (Figure 1delow).

Firewood
5%

Figure 13: Household main lighting energy
Whether household main lighting energy is the preferred source

Only 3 (8%) of the respondents interviewed indicated that the main household lighting energy
source being used in their households is the most preferrecesadnite 37 (93%) reported
that the lighting energy source being used in their households is NOT the most preferred source.

Respondent 6s reasons for using preferred |lighting energy

Eighty per cent of the respondents indicated that they are using thadigimérgy because

there is no electricity line nearby. 10 % reported that it is convenient and meets their needs. 5%
indicated that it was cheap and available while another 5 % reported that there was a lot of
firewood fran the nearp bushes and shrubs @kire 14. Further, 80% the respondents
indicated that they are aware of the government efforts to connect them with electricity through
rural electrification program, while 20% of the respondents sampled indicated that they are not
aware of any governmeeffort to supply them with power.
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A lot of firewood
5%

Figure 14: Respondents reasons for using currently preferred household lighting energy

Household main cooking energy of respondents in the $odation
All the respondents reported that the main source of energy for cooking in the sampled

households isuel wood which is used by 1(B0%) of the househodd 2 (7%) usekeroseng
while 1 (3%) of the household reported that they saarfor household cookimpand in their
householdsThe implication of these resultstisat most members of the lo@mmunity will

benefit fromthe proposed project (Figure)15

Solar

Figure 15: Household main cooking energy

Majority of households (88%) ke noticed change in the type and volume of energy they
consume in relation to their family needs, while 12% have not noticed any chisgef
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firewood and charcoal has led to possible environmental degradation due to cutting down trees
and indoor air pltution.

Reasons given for the change include:

i.  Demand for energy has increased in the household
ii. Energy sources not enough to cater for family needs
iii.  High cost of energy sourges
iv.  Firewood and kerosene are very expensive
v. Cost of purchasing kerosemeduced drastically after purchasing a Solar Home

System
vi.  Cutting down of trees is prohibited by the governmand
vii.  Shortage of sources of energy in the market

Over Ninety (98%) of the respondents said they would like to change to a different form of
energy while 2% said they are satisfied with the kind of energy they are using comprising those
already using Solar Home Systems.

Reasons given for not changing to energy type of choice are:

i.  No electricity line inMkwiro nor entire Island
ii. Lack of electricity connection fees;
iii.  Electricity is expensive especially in cooking;
iv.  Delay in connection/ lack of connection; and
v.  Electricity is unreliable due to alleged blackouts

4.8.14 Social and other amenities

't was r epor tresponsesandmobsereason that theresvére very fewidesen
Mkwiro, WasiniMkwiro Sub-location serving a population of approximately 1,500 people.
There is 1 primary school and not a single secondary school neither a technical institution nor
college.There are 2 ECD classes aniladrassa school. Majority of respondents reported their
highest level of education was primary school meaning there is a gap in Education that needs
to be addressed.

With regard to health, there is 1 health centre and 98%esjpondents reported that there were
complicated diseases and birth deliveries the health centre could not handle. These cases have
to be referred to the nearest hospital which lmbaway.

V Reasons the complications could not be handled;
V Lack of equipmenand facility,

V Lack of expertispand

V Non functioning equipment

There are 5 generahops in the ilage where residents get to purchase basic items such as

sugar, cooking oil, rice e.t.c. With 99% of the residents being Muslims, there are 4 Mosques
sening the communityWith no electricity in the area, all the above Social amenitiesalae
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energyor kerosene. Theillage being located in an Island, the proximity of the available
amenities is relatively clesto the residents with about 88nutes walking time.

4.8.15 Source of water

During the dryseasor(84%) of households iMkwiro mini-grid project areaely on public
constructed water reservoirs in the Village used to tap water during the rainy season to be used
during the dry season; while a few households depend on water from water vendors (11%) and
another (5%) depend on water from boreholes/vealhown on Figure 16elow.

Wells/Boreholes
Water vendors 5%
11%

Figure 16: Source of water during dry season

During wet seasons

During the wet season majority 34 (85%) of households rely on Rain water from roof
catchment; while a few households (10%) depend @te¥Wendors and another (5%) use
water from boreholes/wells for domestic @seshown on Figure 1ielow.

Boreholes/Wells
S% %

Figure 17: Source of water during wet season
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4.4.16 Businesses operated at markaintres

The main businesses as perSmalsele hoteks,Soopsgd nt 6 s

pesa shops, Fish trading and Tourism which entails ferrying tourists from the mainland to the
Island using motor boats and showing them around the village.

4.4.17 Vdue of electricity to improvement of livelihoods

The major ways that the respondentods think
of the people in their community include:

i.  Boost business expansion
ii.  Reduced energy cgst
iii. Improve educatiostandards
iv.  Create job opportunities/employment
v. Technological advancements making work easier
vi.  Better and improved health standards
vii. Ease and improve communicatjon
viii.  Improve agriculture
ix.  Improve water supplyand
X. Increased mobility at niglttue toflood light availability.

4.8.18 Access to financial facilities by respondents in the dabation
Thirty-five 35% of respondents said they have access to merry go round/ Table Banking/ Social

networks as a financial facility while another 30% said thejeleccess to Government funds
such as CDF and LASDAR0% have access ® A C C OQogperatives and Micro Finance

Institutions (MFI&S) whil e anotBanégs(Figarb 8 hav e

below).

Commercial banks
10%._,

Figure 18: Access tdinancial facilities
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4819 Respondentodés type of main house occupied

Materials used in construction of walls

Most of the respondents were occupying spermanent houses with materials used in
construction of walls beind2 (6(%) stones while 840%) have used mud in their wall
construction. This is because the area is located in rocky plains with quite a number of stone
quarries.

Materials used in roofing the main house

Most of the respondentd (53%) were occupying sergiermanent houses with rneaals used
in roofing their main house being iron shex(40%) used grass or makuti; while 3%) used
bricks or concrete in roofing their maiouse(Figure19).

Bricks
5%

Figure 19: Materials used in roofing the main house

4.8.20 Common diseases affecting residents in the village

Thirteen(65%) of the respondents reported that malaria is the most common d&€bEs¥k)
indicated that Flu and sinuses is a common disease, fifglworms and diabetes reported a
similar record of 210%) (Figure20).
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Ringworms
10%

Figure 20: Common diseases affecting residents in the Mkwiro village

NB: These results are based on individuahapi and not clinical analysidata

4.9 Main benefits of theproposedMkwiro mini-grid energy project

4.9.1 Improved Services Delivery

Access to energy services for the public facilities in health, education and agritdulire
to quality service delivery

4.9.2 Poverty Reduction

Poverty is wide spread mostly in the offrid rural areas anthis project will greatlybenefit
the rural poor to better their lives and diversify their sources of income thioygbved
business opportunities and farming technologies.

4.9.3 Access to Modern Energy Services

Currently, only 35% of the households hatectricity access from the national gridroini-
grids. The electrification rate is planned to be increased to 70 % by 2020 andil0ROZ0.
The population not connected is using wood as a source of energy contrioufumther
environmental degradat.

These low rates are a major constraint to higher rurafaromincomes and an improvgdality

of life that can be gained not just from improved household lightingcananunications, but

also from improved service delivery in rural health, educatiwhwater facilities.Electricity
access will replace kerosene lamps, which are expensive to operate. Kesasstig both for
low-income households that buy it, and for governments that subgidtzemparing these two
costs ofconsumption electrigitbills seem to be cheaper than using kerosene for lighting by
aboutKshs 128. Therefore the Kenya Electricity Modernization Project means greater savings
on the part of the households.
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4.9.4 Employment and Wealth Creation
The project will provide some erngyment duringconstructiorand operational phases.

4.9.5 Social Inclusion

The national grid mainly serves the large urban areas and the relatively high populgiasity
rural areas. Byroviding electricity to the rural locatipsocial inclusion othese communities
will be enhanced (through improved communications and informatioess).

4.9.6 Education

Access to electricity at the household level and schools will create opportunitbiideen to
study. For example children from households eitctricity have amdvantage because they
have more time for study and doing homework in the evenirgppssed to children from
households without electricity. This benefit will in the efrdnslate to better results.
Additionally children in householdsith electricity can alsaccess T.V. which gives them an
advantage of benefiting from education programs beingd through such communication
channels. Appropriate lighting through electricity vaitbvide school going children in homes
an opportunityto study after household chomespecially girls who have to assist their mothers
in preparing dinner.

4.9.7 Improved Standard of Living

The implementation of this project will result in connecting about 400 beneficiaries to
electricity in off Grid areashccess to electricity will change the standard of living ofibeple

as they can use domestic appliances like iron boxes, fridges, televisiomasttisig machines

to mention but a few. Use of electricity for lighting implies thatgkeple will not beexposed

to smoke arising from use of kerosene lamps, whiedisposes people to respiratory diseases.

4.9.8 Security

There will be enhanced security in the off grid areas arising fromlitveticial, commercial
and individual premises. With the implentation of the sultomponent, théevel of security
will increase. This is as a result of more sectights which helps keepff opportunistic
crimes and gender based violence.

4,99 Communications

Access to electricity will lead to improved communicatior the beneficiaes. This will be
enabled by the fact that charging of mobile phones will be easier and cheaper.a}stdss
mass media like radio and T.V will provide opportunity for the householdsdess a wide
range of information which iaseful for decision making. Some ioformation beneficiaries
receive include: information on markets, farm inputs, cnegnagement and local affairs,
nutrition, diseases, investments and entertainment aothes.

4.9.10Gender Considerations

In most Keryan cultures the responsibility of sourcing and providing the houseneidyy is
left to the women. Therefore, on the demand side, especially in rural gre@sjs need to
relieve women from the burden of searching for energy, especiallywdioel andto sensitize
them on the environmental concerns involvEge government's national energy policy states;
to promote gender equality within the energy-selstors both on the demand augply.
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To facilitate education and training for women in all energpeats.

To promote awareness on gender issues concerning men and women's sodial roles
the energy sector, including training on appropriate technologies.

To promote awareness and advocacy on gender issues in the energyL&gting

and television wilimprove access to information, the ability to study, exgnd the
effective working dayThis is more so because children can have extetioedof
study. The women will also benefit more due to access of information especially
health and nutritiorsince they also spendame time at homeThe project will also
enhance security in theral areas as most homes will be lit up, a benefit that is more
appreciated by women.
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CHAPTER 5: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
5.1 The Kenya Constitution, 2010

Kenya has a new Supreme law in form of the New Constitution which was promudgatesl
27th of August 2010 and which takes supremacy over all aspects of liéetarity in the New
Republic. The Constitution is the supreme law of the Republicoard$ all persons and all
State organs at all levels of government. The Constitutidfeaf/a, 2010 provides the broad
framework regulating all existence and developnaspiects of interest to the people of Kenya,
and along which all national and sectdegjislative documents are drawn.

In relation to the environment, article 42 of chapter fdime Bill Of Rightsconfers toevery
person the right to a clean and healthy environment, which includes the rightveothe
environment protected for the beneafif present and future generations throlggislative
measures, particularly those contemplated in Article 69, and todtdigations relating to the
environment fulfilled under Article 7@hapter 5 of the document provides the main pillars on
which the 77 environmentatatutes are hinged. Part 1 of the chapter dwells on land, outlining
the principlesnforming land policy, land classification as well as land use and property. Of
core importance is the definition of private land as land within theegtogarea is largely
privately owned, and would be acquired for irrigation purposes. The second parcbbitisr
directs focus on the environment and natural resources. It provides a clear@iting he st at eo6s
obligation with respect to the environment, thiisf he st-at e shall

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

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

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

iv. Encourage public particgtion in the management, protection and conservation of the
environment;

v. Protect genetic resources and biological diversity;

vi. Establish systems ofngironmental impact assessmemenvironmental audit and
monitoring of the environment;

vii.

Eliminate processes dractivities that are likely to endanger the environment; and

viii. Utilize the environment and natural resources forlibeefit of the people of
Kenya.

There are further provisions on enforcement of environmental rights as vesfiadgdishment
of legislationrelating to the environment in accordance to the guidelmesided in this
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chapter.In conformity with the Constitution of Kenya, 2010, every activity or project

undertakerwi t hin the republic must be in tandem wi

ervironmentas well as adherence to the right of every individual to a clean and healthy
environmentSection 69 (2)every person has a duty to cooperate with State organs and other
personsto protect and conserve the environment and ensure ecologicaliginabte
developmengand use of natural resources

Every person has the right to a clean and healthy environment, which includes the tight

a) To have the environment protected for the benefit of present and fignesations
through legislative and otheneasures, particularly thossontemplated in Article69;
and

b) To have obligations relating to the environment fulfilled under Article 70

Section 69(2) every person has a duty to cooperate with State organs and other persons to
protect and conserve the enviment and ensure ecologically sustainable developamehtise
of natural resources. Section 70 provides for enforcement of environmentathiggts

(2) If a person alleges that a right to a clean and healthy environment recognized and
protected under Articlel2 has been, is being or is likely to be, denied, violated,
infringedor threatened, the person may apply to a court for redress in addition to any
other legalremedies that are available in respect to the same matter.

(2) On application under clause (1), theurt may make any order, or give atigections,
it considers appropriate 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 c) To provide compensation for any
victim of a violation of the right to a clean and healthy environment.

(3) For the purposes of this Article, an applicant does not have to demonstrate that any
person hasncurred loss or suffered injury.

5.2 Environmental Policy

t h

t

he

The Kenyads environment al policy aims at integrating

development plans. The broad objectives of the national environmental policy include:

i. Optimal use of naral land and water resources in improving the quality of human
environment;

ii. Sustainable use of natural resources to meet the needs of the present generation while
preserving their ability to meet the needs of the future generation;
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ii. Integration of enviromental conservation and economic activities into the process of
sustainable development; and

iv. Meeting national goals and international obligations by conserving biodiversity,
arresting desertification, mitigating the effects of disasters, protecting the teger
and maintaining ecological balance on the earth.

ESIAs are carried out in order to identify potential positive and negative impacts associated
with theproposed mingrid projectwith a view to taking advantage of the positive impacts and
developng mitigation measures for the negative ones. The guidelines on ESIAs are contained
in sections 58 to 67 of the Act. According to section 68 of the environmental management and
coordination Act (EMCA) 1999, The Authority shall be responsible for carngog
environmental audits on all activities that are likely to have a significant effect on the
environment.

Environmental auditing (EA) is a tool for environmental conservation and has been identified
as a key requirement for existing facilities to enssustainable operations with respect to
environmental resources and seempnomic activities in the neighbourhood of the facilities.

The government has established regulations to facilitate the process on EIAs and environmental
audits. The regulations amdntained in the Kenya Gazette Supplement No. 56, legislative
supplement No. 31, and legal notice No. 101 &f Jine 2003.

In the past, the government has established a number of National policies and legal statutes to
enhance environmental conservatiamd sustainable developmeithe construction of the
proposedmini-grid power projectconstruction will need to observe the provisions of the
various statutes that are aimed at maintainimiean and healthy environmei®ome of the

policy and legal progions are briefly presented in the following séztions.

6.3 Policy Paper on Environment and Development (Sessional Paper No. 6 of 1999):
The key objectives of the Policy include:

i.  To ensure that from the onset, all development polipiegrans and pojects take
environmental considerations into account,

ii.  Toensure that an independent Environmental and Social Impact Assessment (ESIA)
report is prepared for any industrial venture or other development before
implementationand

iii.  To come up with effluertteatment standards that will conform to acceptable health
guidelines.

Under this paperbroad categories of development issues have been covered that require a

Afsustainable devel opmentodo approach. These issues relate to
settlement. The policy recommends the need for enhancedefecycling of residues

including wasewater, use of low or newaste technologies, increased public awareness rising

and appreciation of a clean environment. It also encourages participation of stakeholders in the

management of wastes within their localities. Regarding human settlemenpaes
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encourages better planning in both rural and urban areas and provision of basic needs such as
water, drainage and waste disposal facilities among others.

5.4 Legal Aspects

The key national laws that govern the management of environmental resoutitesountry
have been briefly discussed in the following paragraphs. Wherever any of the laws contradict
each other, the Environmental Management and Coordination Act, 1999 prevails.

5.4.1 The Environment Management and Coordination Act 1999 (AmendmeB015)

The Environmental Management and Coordinafioh1999 (Amendment2015)is an act of
Parliament that provides for the establishment of an cgpate legal and institutional
framework for the management of the environment. Theallmivs the calriet secretary in
charge of environment to gazette standards, regutatemmd guidelines for the proper
management, conservation aptbtection of the environmenEMCA, 1999 has a general
definition of hazardous vete in the Fifth Schedule whiakescribe€-wastes as having five
distinct characteristidse. explosivity, flammability,oxidizivity, toxicity and corrositivity The
E-wade contains compounds of metaitassified as hazardous wastes by virtue of its
constitients.

Section 5 of the BvasteManagement Guidelines requires thealaste gaerator to minimize
E-waste andeliminate Ewaste altogether as well as identifying aeliminating potential
negativeimpacts of the product, enabling the recovery and retislee product, reclamation
andrecycling and incorporating environmental concamthe design and disposal opeduct.
Sections 1723 require the generators of hazaud waste to conduct an EIA aladbeledclearly
the fAhazardous wasteo.

Part 1l of the Environment Management & Coordinathst, 1999 states that every person in
Kenya is entitled to a clean and healthy environment and has the duty to safeguard and enhance
the environment. According to section 58 of the Act an Environmental and Social Impact
Assessment study needs to be cdrdat on projects specified in the Second Schedule of the

Act that are likely to have a significant impact on the environment. This project is considered

to fall under the part VIl of the second schedule of the Act.

Part VII, section 68 of the same Act tags operators of projects or undertakings to carry out
environmental audits in order to determine level of conformance with statements made during
the ESIA. The audit report should be submitted to NEMA.

Part VIII section 72 of the Act prohibits dischargior applying poisonous, toxic, noxious or
obstructing matter, radioactive or any other pollutants into aquatic environment. Section 73
requires that operators of projects which discharges effluent or other pollutants to submit to
NEMA accurate informatio about the quantity and quality of the effluent. Section 74 demands
that all effluent generated from point sources are discharged only into the existing sewerage
system upon issuance of prescribed permit from the local authorities.
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Section 87 sulsectionl states that no person shall discharge or dispose of any wastes, whether
gererated within or outside Kenya such a manner as to cause pollution to the environment

or ill health to any person, while section 88 provides for acquiring of a license feragjen,
transporting or opating waste disposal facilitpccording to section 89, any person who, at

the commencement of this Act, owns or operates a waste disposal site or plant or generate
hazardous waste, shall apply to the NEMA for a license.

Sectims 90 through 10@utline more regulations on management of hazardous and toxic
substances includirmjls, chemicals and pesticidé&ection 102 states that subject to provisions
of the civil aviation Act, any person who emits noise in excess of the emission standards
established under this part commit an offence.

5.4.2 Environmental Impact Assessment and Audit Regulations, 2003.

This regulation provides guidelines for conducting Environmental Impact Assessanents
Audits. It offers guidance on therfdamental aspects on which emphasis musideduring
field study and outlines the nature and structure of Environmental IMgaessments and
Audit reports. The legislation further explains the legal consequencesrtél or non
compliance to the pwisions of the Act

5.4.3 Air Quality Regulations, 204

This regulation is referred to as AThe Environment al Manage
Quality) Regulations, 201406. The objective is to provide for
of air pollutionto ensure clean and healthy ambient air. It provides for the establishment of

emission standards for various sources such as mobile sources and stationary sources (e.g.

power generators) as outlined in the Environmental Management and Coordination Act, 199

It also covers any other air pollution source as may be determined by the Minister in

consultation with the Authority. Emission limits for various areas and facilities have been set.

Section 78(1) (b) provides for the establishment of emission stam&ldor various sources

such mobile sources and stationery sources. The National Environment management Authority

in consultation with relevant lead agencies set permissible levetewed them from time to

time.

The act stipulates that these regulatishsll apply to all internal combustion engines, all
premises, places, processes, operations, or works to which the provisions of the Act and
Regulations made there under apply and any other appliance or activity that the Cabinet
Secretary may by order the Gazette, specify. Where, in relation to a Particular air pollutant

or air pollutant source, there are no emission standards, targets or guidelines set out in these
Regulations, the Authority may apply, subject to such modifications, if any, as theryt

may consider necessary, any internationally recognized emission standards, targets or
guidelines in relation to the air pollutant or air pollutant source. In this case, the Authority in
consultation with relevant lead agencies shall within six nm®aftthe coming into operation

of these Regulations, formulate the National Emission Standards for air pollutants such as those
stipulated under the Third Schedule.
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Under the general prohibition of the act;

1. No person shall act in a way that directtyindirectly causes, or is likely to cause immediate

or subsequent air pollution or emit any liquid, solid or gaseous substance or deposit any such
substance in levels exceeding those set out in the First Schedule.

2. No person shall cause or allow enossof the priority air pollutants prescribed in the Second
Schedule to cause the ambient air quality limits prescribed in the First Schedule to be exceeded.
3. No person shall cause the ambient air quality levels specified in the First Schedule of these
Regulations to be exceeded.

4. No person shall cause or allow particulate emissions into the atmosphere from any facility
listed under the Fourth Schedule in excess of those limits stipulated under the Third Schedule.
Where fAsuspended Pna alltRarticulatea hageriainwicht persisis innilee a
atmosphere or in flue gas stream for lengthy periods because the Particles are too small in size
to have appreciable falling velocity;

5. A person, being an owner of premises, who causes or allows thatgendrom any source,

of any odour which unreasonably interferes, or is likely to unreasonably interfere, with any
ot her personbds | awful use or enjoyment of his property shall
limits comply with the ambient quality limitesout under the First Schedule of the regulations.

The proponent will ensurecompliance with this regulation duringconstruction,operation
and decommissioningf the proposed minigrid power project.

5.4.4 Noise and Excessive Vibration Pollution (ContydRegulation, 2009

PART II. General prohibitions: 3.(1) Except as otherwise provided in these regulations, no
person shall make or cause to be made any loud, unreasonable, unnecessary or unusual noise
that annoys, disturbs, injures or endarsgthe comfdr repose, healtbr safety of others and

the environment.

(2). In determining whether noise is loud, unreasonable, unnecessary or unusual, the following
factors may be considered
(a). Time of the day;
(b). Proximity to residential area;
(c). Whether thaoise is recurrent, intermittent or constant;
(d). The level and intensity of the noise;
(e). Whether the noise has been enhanced in level or range by any type of electronic or
mechanical means; and,
(f). Whether the noise can be controlled without mudbrebr expense to the person
making the noise.
(3). Any person who contravenes the provisions of this Regulation commits an offence.
Generators are often noisy and an effective solution is often required to suppress the noise
emitted from them. Generataroise is usually a nuisance because they are sitting on
comparatively lightweight structures. Technically, there is no such thing as a totally silent
generator because after all there is an engine that is running and producing electrical power. It
is almast impossible for any quality generator not to have sound at all. Generator noise can be
a big problem, especially in quiet neighborhoods.
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5.4.5 Environmental Management ad Co-ordination (waste management) Regulations,
2006

Part 1l of the regulations state that no person shall dispose of any waste on a public highway,
street, road, recreational area or in any public place except in a designated waste receptacle.
The Act also requires the waste generator to collect, segragdteispose or cause to be
disposed off in the manner provided for under the regulations.

5.4.6The Electronic Waste Management Regulatiom¥raft

Kenya has prepared guidelines fomste management and in 2013 further completed the
development of drafE-waste regulations, which are yet to come into force. Further, the
environmental Management and Coordination (Waste Management Regulations) regulations
2006, may apply to electronic waste where they can be classified as hazardous waste. In 2013,
Kenya conpleted the development of-aste regulations, which are still considered draft
pending official gazetted before enactment into law. Key highlights of the regulations include
among others:

Registration of Producers

The draft regulations require producenéending to introduce new or used electrical and
electronic equipment into Kenya apply for registration from NEMA and further states that
already existing producers operating in Kenya must register with the Authority within sixty (60)
days of the comingnto force of this regulation as per sidgulation (2);

Producers Register Database
The regulations require that NEMA maintain an Electrical and Electronic Equipment
producer édsregisterasspecifiedinschedul e3whichshallbeopenedto

Annualcompliance certificate of Producers
According to the draft regulations, every producer shall obtain an annual compliance certificate
upon;

i. Declaring the previous yeards weight of electrical and el
in the market by product tgp

ii. Production of an evidence note with a licensed treatment facility; and
iii. Production of a valid contractual agreement with a licensed treatment facility.

Producer Responsibility

The regulations in regard to producer responsibility require that produckredéc the

Aut hority previous yearobés electrical and electronic equi pme
mar ket ; and provide to NEMA subsequent yeard6s projected i mg
electronic equipment products. Further the regulations demanawvbat producer provide

information to recyclers on how to dismantle their product at the end of life and the location of

any hazardous substances or items within the product; and that every producer shall, within

their relevant product category, support tfinancing of collection and treatment for

problematic fractions by the licensed treatment facility to ensure effective take back and

treatment of Ewaste. The draft regulations in terms of electrical and electronic equipment
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Registry state that a regigtshall be established with the aim of keeping a register on the
following; tonnage and categories ofwiaste collected and processed by licensed treatment
facilities; the total tonnage and categories of electrical and electronic equipment placed on the
market by all producers; and status of compliance based on percentage of obligations fulfilled.

Prohibitions

The regulations have several prohibitions, which include prohibition against disposal of E
waste through burning; in nesresignated waste receptactesdy burial or at a dumpsite. The
regulations further prohibit treatment of Cathode Ray Tubes in an unsound environmental
manner; cause leaching of precious metals with acids and other hazardous waste from printed
wire boards or Printed Circuit Board an uncontrolled manner; carryout open burning of
electrical and electronic equipmentiaste at the recycling facilities; or abandonwéaste
anywhere other than in the collection centres and/or in the licensed recycling facilities.

Penalties

Any person Wo contravenes this regulation commits an offence and liable on conviction to a
fine not exceeding one hundred thousand shillings or to imprisonment for a term not exceeding
six months or to both.

The proponent will ensure compliance with this regulatiaturing construction, operation
and decommissioning of the proposed nxipid power project.

5.4.7The Energy Act, 209

Following the enactment of the Energy Act 2019, Rural Electrification Authority (REA) has
now changed to Rural Electrification aR&newable Energy Corporation (REREC). REREC
has an expanded mandate of spearheading Kenyabs green ener
implementing rural electrification projectShe Energy Act prescribes the manner with which
licenses shall be obtained for gesmtérg, transmittig and distributing electricity.The
provisions of this Act apply to every person or body of persons importing, exporting,
generating, transmitting, distributing, supplying or using electrical energy; importing,
exporting, transporting, fiaing, storing and selling petroleum or petroleum products;
producing, transporting, distributing and supplying of any other form of energy, and to all works
or apparatus for any or all of these purposes. The Act establishes an energy commission, which
is expected to become the main policy maker and enforcer in the energy sector. This
commission among other things shall be responsible for issuing all the different licenses in the
energy sector.

Electrical Energy
Licensing
Requirements for a license permit

27.(1) Subject to the provisions of this Act, a license or licenses as the case may be, shall be
required for the:
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(@) Generation, importation or exportation, transmission or distribution of electrical
energy; and

(b) Supply ofelectrical energy to consumeiBrovided that for undertakings involvirag
capacity not exceeding 3,000 kW, the provisions of subsections (2), (3) and (4) shall
apply.

(2) A Permit shall be required in respect of all undertakings:
(a) Intended for theupply of electrical energy to other persons or consumers; and
(b) With a generating plant of over 1000 kW intended for own use.

(3) Any undertaking operating pursuant to a permit granted under this Act shall:

(a) In any case where conveyanceelictrical energy to or from any transmission or
distribution network is possible, meet the minimum requirements of the owner or
operator of the transmission or distribution network as approved by the
Commission, and the owner or operator of any such teideg shall inform the
network owner or operator of all connected load and generation equipment that
might have material effect on the network; and

(b) Be subject to such conditions as may be specified by the Commission.

(4) A permit shall not be redned in the case of installations with a generating plant of a
capacity not exceeding 1000 kW and connected within the premises of any person in such
a manner that conveyance of electrical energy to a transmission system or a distribution
system cannot occ.

(5) A person who contravenes the provisions of this section commits an offence and shall, on
conviction, be liable to:
(a) In the case of contravention of subsection (1) a fine not exceeding two million
shillings, or to a maximum term of imprisonneri two years, or to both; and

(b) In the case of contravention of subsections (2)af#)(4), a fine not exceeding one
million shillings, or to a maximum term of imprisonment of one year, or to both.

Application for a licence or permit

28. (1) Anapplication for dicenseor permit, (including an application for amendment, transfer

or renewal), shall be made to the Commission in the form and manner prescribed by regulations
made by the Minister under this Act. (2) Before making any applicatiom fimense the
intending applicant shall give fifteen days notice, by public advertisement, in at least two
national and one regional newspaper of wide circulation and within the time specified for its
publication of the intended application.

(3) In additon to the notice required under subsection (2), the intending applicant shall serve a
notice in writing with the particulars of the application on every local authority in the area or
proposed area of supply and in any other area concerned in the applibat, where the
intending applicant is a local authority and the application to be made relates to an area in the
jurisdiction of the intending applicant, the provision as to notice to the local authority shall not
apply.
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(4) Every notice under subsext (2) or (3) shall state that any person or body of persons

desirous of making any representation on or objection to the application or to the grant of the

licence shall do so by letter addressed to the Commission and marked on the outside of the

covermcl osing it fAEl ectric Power Licence Objectiondo, on or befo
from the date of the application as stated in the notice and that a copy of such representation or

objection shall be forwarded to the applicant.

(5) The Commissiorshall, within fifteen days after receipt of the application, inform the
applicant in writing whether the application is complete.

(6) The Commission may hear any objections in public, at a time and place of which not less
than fifteen days notice shall biven to the applicant and to every objector and the Commission
shall make known its decision regarding any objection withirty days after the hearing.
Commission may invite applications fofieenseor permit.

29. The Commission maythrough a fairopen and competitive process in accordance with
procedures prescribed by the Minister by regulations, invite applicationsiéenaeor permit
under this Act. Factors to be considered in an application.

30(1) The Commission shall, in granting or rejecting an application fimxeaseor permit,

take into consideratidn

(a) the impact of the undertaking on the social, cultural or recreational life of the community;
No. 8 of 1999.

(b) the need to protect tle@vironment and to conserve the natural resources in accordance with
the Environmental Management and Coordination Act of 1999;

(c) land use or the location of the undertaking;

(d) economic and financial benefits to the country or

38(1) A person shallat carry out any electrical installation work unless the person is licensed
by the Commission as an electrician or an electrical contractor.

(2) To be licensed by the Commission as an electrical contractor a person must

(a) be a licensed electrician ragi®d under the Institute of Engineers of Kenya; or

(b) have in his employment, a licensed electrician.

(3) A person who desires to be licensed as an electrician or an electrical contractor shall make
an application in the form and manner prescribed by tiramission.

(4) The Commission shall process all applications contemplated under subsection

(3) Expeditiously and in any case, not later than ninety days from the date of the application,
and it may

(a) grant thdicenseor registration applied for acatingly, either without conditions or subject

to such conditions as it may deem fit, or

(b) Refuse to grant thiicenseor registration applied

5.4.8Fisheries Management and Development Act No. 35 of 2016

An ACT of Parliament to provide for the conservation, management and development of
fisheries and other aquatic resources to enhance the livelihood of communities dependent on
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fishing and to establish the Kenya Fisheries Services; and for connected purpesdgective

of this Act is to protect, manage, use and develop the aquatic resources in a manner which is
consistent with ecologically sustainable development, to uplift the living standards of the
fishing communities and to introduce fishing to traafitilly nonfishing communities and to
enhance food security.

This act provides for:

"Fishing" interpreted as (a) searching for or taking of fish; (b) the attempted searching for or
taking of fish; (c) engaging in any other activity which can reasonablyxpected to result in

the locating or taking of fish; (d) placing, searching for or recovering any fish aggregating
device or associated equipment including radio beacons; (e) any operation on Kenya fishery
water or on the high seas in support of or iregaration for any activity described in
paragraphs (a), (b), (c) or (d); (f) use of an aircraft which is related to any activity described
in paragraphs (a), (b), (c) or (d), except for flights in emergencies involving the health or safety
of a crew membeor the safety of a vessel, but does not include aquaculture or the
transportation of fish; and

"Fishing related activity" means any activity in support of, or in preparation for, fishing
including thé (a) transshipping of fish to or from any vessel) (&nding, packaging,
processing, handling or transporting of fish that have not been previously landed at port ; (c)
provision of personnel, fuel, gear and other supplies at sea or performing other activities in
support of fishing operations; (d) expowiffish or fish products from the country; and (e)
attempting or preparing to do any of the above;

"lllegal fishing" under this act is interpreted as: (a) activities conducted by national or foreign
vessels in waters under the jurisdiction of a state auttthe permission of that state, or in
contravention of its laws and regulations; (b) activities conducted by vessels flying the flag of
states that are parties to a relevant regional fisheries management organization but operate in
contravention of theanservation and management measures adopted by that organization and
by which those states are bound or relevant provisions of international law; and (c) activities
carried out in violation of national laws or international laws or international obligagion
including those undertaken by-operating states to a relevant regional fisheries management
organization.

The proponent will ensure compliance with this regulation during construction, operation
and decommissioning of the proposed muyid powerproject.

5.4.9The Wildlife Conservation and Management Act (No. 47 of 2013)

This Act provide for the protection, conservation, sustainable use and managemitdiifef

in Kenya and for connected purposes. The law has as one of its quriditigles thelevolution

of conservation and management of wildlife to landowners raadagers in areas where
wildlife occurs, through in particular the recognition of wildlfenservation as a form of land
use, better access to benefits from wildlife conservatiot,adherence to the principles of
sustainable utilizationThe implementation of this Act shall be guided by the following
principles:
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a) Wildlife conservation and management shall be devolved, wherever possible and
appropriate to those owners and managelanaf where wildlife occurs;

b) Conservation and management of wildlife shall entail effective public participation;

c) Wherever possible, the conservation and management of wildlife shall be encouraged
using an ecosystem approach;

d) Wildlife conservation andnanagement shall be encouraged and recognized as a form
of land use on public, community and private land;

e) Benefits of wildlife conservation shall be derived by the land user in order to offset costs
and to ensure the value and management of wildlife ddewine;

f) Wildlife conservation and management shall be exercised in accordance with the
principles of sustainable utilization to meet the benefits of present and future
generations; and

g) Benefits accruing from wildlife conservation and management shatjoged and
equitably shared by the people of Kenya.

The proponent will ensure compliance with thisct and regulation during construction,
operation and decommissioning of the proposed rgnid power project.

5.4.10The Water Act2016

Water in Kenya i®wned by the Government, subject to any right of the user, legally acquired.
The control and right to use water are exercised by the Minister administering the Act, and such
use can only be acquired under the provisions of the Act. The Minister is ated véth the

duty to promote investigations, conserve and properly use water throughout Késiga.
permits may be acquired for a range of purposes, including the provision and employment of
water for the development of power and other uses. The folipavimthe regulations developed
under Water Act 2016 relevant to this Project

The proponent will ensure compliance with this Act during construction, operation and
decommissioning of the proposed migiid power project.

5.4.11The ForestConservation ad Management Act2016

This is law was enacted by Parliament in 2005 to provide for the establishment, development
and sustainable management including conservation and rational utilization of forest resources
for the socieeconomic development of the cann Parts of the project area consist of
indigenous forests. Section 8 of the Act requires all indigenous forests and woodlands to be
managed on a sustainable basis for the purposes inter alia of conservation of water, soil and
biodiversity,river lineand shoreline protection, sustainable production of wood anavood
productions. Community participation as provided for under Section 46 of the Act should be
encouraged. The most appropriate would be initiation of participatory forest management in
these forest reserves so that the local community and organization sR&R&Ccan have a
significant input with Kenya Forest Services (KFS) office playing a coordination and guidance
role.

The proponent will ensure compliance with this Act during constriact, operation and
decommissioning of the proposed migiid power project.
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5.4.12The Occupational Health and Safety Act, 2007

This is an Act of Parliament to provide for the safety, health and welfare of workers and all
persons lawfully present arkplaces, to provide for the establishment of the National Council
for Occupational Safety and Health and for connected purposes. The Act has the following
functions among others:

1 Secures safety and health for people legally in all workplaces by mitiomzaf
exposure of workers to hazards (gases, fumes and vapours, energies, dangerous
machinery/equipment, temperatures, and biological agents) at their workplaces.
Prevents employment of children in workplaces where their safety and health are at risk.
Encourages entrepreneurs to set achievable safety targets for their enterprises.
1 Promotes reporting of workilace accidents, dangerous occurrences and ill health with
a view to finding out their causes and preventing of similar occurrences in future.
1 Promote creation of a safety culture at workplaces through education and training in
occupational safety and health.

= =

The Factories and other Places of Work (Fire Risk Reduction) Rules, 2007

These Rules were published in therlya Gazette Supplement No. #6gidative Supplement

No. 28, Legal Notice No. 59 of'May, 2007 being a supplementary legislation to the Factories
and other places of work act, cap 514 which was repealed. The occupational safety and health
Act 2007 (replacement of CAP 514) recommends ithplementation of this subsidiary
legislation. The rules provide for fire safety measures with specific focus on the following
critical requirements:

i.  Safe handling and storage of flammable substances,

ii. Provision of fire escape exits,

iii.  Formation of firefighing team,

iv.  Functions of a firefighting team,

v.  Fire safety training,

vi.  Conducting fire drills,
vii.  Installation, maintenance, inspection and testing of fire equipment,
viii.  Documentation of a fire safety policy, and

ix.  Annual fire safety audits.

In line with the Fire Rik Reduction, rules 2007, the management is required to:

i.  Provide and maintain suitable and adequate number of firefighting equipment,
ii. Establish a firefighting team,
iii.  Organize training for firefighting team,
iv.  Conduct annual fire drills,
v.  Conduct annual firaudit.
The proponent will ensure compliance with this Act and regulation during construction,
operation and decommissioning of the proposed rvnid power project.
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5.4.13 The Physicaland Land UsePlanning Act, 2019

This Act provides for the preparati@md implementation of physicdevelopment plans for
connectiorpurposes. It establishes the responsibility for the physical planning at various levels
of Government in order to remove uncertainty regarding the regplity for regional
planning. It give development control guidelines that means the process of managing or
regulating the carrying out of any works on land or making of any material change in the use
of any land or structures and ensuring that operations on land conform to spatial devielopmen
plans as well as policy guidelines, regulations and standards issued by the planning authority
from time to time in order to achieve a purposeful utilization of land in the interest of the general
welfare of the publicA key provision of the Act is theequirement for Environmental Impact
Assessment (ESIA). This legislation is relevant to the implementation and sitempeafy
projectsas identified in the project document.

5.4.14 The Electronic Waste Management Regulatiom3raft

Kenya has prepared igelines for Ewaste management and in 2013 further completed the
development of draft #vaste regulations, which are yet to come into force. Further, the
environmental Management and Coordination (Waste Management Regulations) regulations
2006, may applyo electronic waste where they can be classified as hazardous waste. In 2013,
Kenya completed the development ofmaste regulations, which are still considered draft
pending official gazetted before enactment into law. Key highlights of the regulatzinden
among others:

Reaistration of Producers

The draft regulations require producers intending to introduce new or used electrical and
electronic equipment into Kenya apply for registration from NEMA and further states that
already existing producers apéing in Kenya must register with the Authority within sixty (60)
days of the coming into force of this regulation as pefreghlation (2);

Producers Register Database
The regulations require that NEMA maintain an Electrical and Electronic Equipment
producer dsregi sterasspecifiedinschedul e3whichshallbeopenedtoth

Annual compliance certificate of Producers
According to the draft regulations, every producer shall obtain an annual comgkatifozate
upon;
iv. Decl ari ng t h eeightrofeckedtricaliand ejeetranic @giipment introduced
in the market by product type;

v. Production of an evidence note with a licensed treatment faaitity;
vi. Production of a valid contractual agreementweitlicensed treatment facility.

Producer Resposibility

The regulations in regard to producer responsibility require that producer declare to the

Aut hority previous yearods electrical and electronic equi pme
mar ket ; and provide to NEMA s whysekeadricatant year 6s projected i myp
electronic equipment products. Further the regulations demand that every producer provide
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information to recyclers on how to dismantle their product at the end of life and the location of
any hazardous substances or items within theymip and that every producer shall, within
their relevant product category, support the financing of collection and treatment for
problematic fractions by the licensed treatment facility to ensure effective take back and
treatment of Bwaste.The draft rgulations in terms of electrical and electronic equipment
Registry state that eegistry shall be established with the aim of keeping a register on the
following; tonnageand categories of-waste collected and processedliocgnsed treatment
facilities; the total tonnageandcategorieof electricalandelectronicequipmenplacedon the
market by alproducers; and status of compliance based on percentage of obligations fulfilled.

Prohibitions

The regulations have several prohibitions, which include pitidm against disposal d&-
waste through burning; in negresignated waste receptacles or by burial ordeinapsite. The
regulations further prohibit treatment of Cathode Ray Tubes innaound environmental
manner; cause leaching of precious metalb witids and othdrazardous waste from printed
wire boards or Printed Circuit Board in an uncontroliednner; carryout open burning of
electrical and electronic equipmentiiaste at therecycling facilities; or abandon-®&aste
anywhere other than in tlellection centreand/or in the licensed recycling facilities.

Penalties

Any person who contravenes this regulation commits an offence and liable on corteiction
fine not exceeding one hundred thousand shillings or to imprisonment for a tezrteetiing
six months or to both.

5.5 Institutional Framework

5.5.1 The Ministry of Energy and Petroleum

The Ministry of Energy and Petroleum was first established in 1979 to oversee the development
and implementation of policies to ensure energy fronoua sources was made available to
meet demand. The Ministry plays a largely facilitative role in energy supply, which includes
taking leadership in the development of policy as well as legal and regulatory framework for
the sector. In addition it has aversight responsibility over the provision of reliable and
adequate energy generation and distribution.

5.5.2 Ministry of Environmentand Natural Resources

The Ministry of Environmentand Natural Resources (MEWNR) is responsible tfoe
environmentat pdicy level. One of its key functions is the full implementation Tdfe
Environmental Management and Coordinatiet 1999 (Amendment 2015)which defines
hazardous wast@ollutantsandpollution. To achievethis objective,the Mi n i sralerisptcd s
createanenablingenvironmentthroughpolicy, legalandregulatoryreformsfor environmental
andnatura resourcesnanagement. The mandate of the ministry is to monitor, protect, conserve
and manage the environmemtd natural resources through sustaieaxploitation for socio
economic developmerdimed at eradication of poverty, improving living standards and
ensuring that a cleagnvironment is gstained now and in the futuréhe ministry comprises

of variousdivisions at the headquarters and theofelhg parastatals and departments including
theNational Environment Management Authority.
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Roles and Functions in relation to Evaste

The ministry has a core function and role of policy formulation, analysiseaielv in matters
related to environment dmatural resources. In-Easte, this ighe principal responsibility
responsible for formulating-®aste policies and wanvolved in the drafting of the existing
draft Ewaste regulations and guidels®r Kenya. The ministry has the mandate to ensure
sustainable management and conservaiif@nvironment and this implies that the ministry has
a critical role in ensuringhat Ewaste is addressed sustainable to ensure conservation of the
environment. The ministry has the mandate to promote, monitarcamdinate environmental
activities and enforce compliance of environmental regulations and guidelimespéct to E
waste thus, this ministry has the significant role ensuring the san@lation to Ewaste related
activities as well as enforcing cofigmnce to the Ewaste regulations and guidelines.

5.5.3 National Environment Management AuthorigNEMA

The National Environment Management Authority (NEMA) is the principal instrument of
Government in the implementation of all policies relating to thérenment. In the NEMA
strategic plan 201Q2, key objectives include universal compliance and enforcement of
environmental regulations, developing guidelines and standards and the prosecution of
offenders failing to meet the provisionsTie Environmentavianagement and Coordination
Act 1999 (Amendment 2015) The lead agencies that are also pertinent twvage
management include the Ministry dfiformation and Communication, Communications
Commission of Kenya (CCK), Ksa Bureau of Standards (KEB&gnya Revenue Authority
(KRA), Ministry of Education. NEMA is established undEne Environmental Management
and Coordinatiorct 1999 (Amendment2015) as the principal instrument of government in
the implementation of all policies relating to the envimamt.

Roles and Functions in relation to fvaste

i. Coordinating the various environmental management activities being unddsatten
lead agencies including those related tov&Ste management

ii. Promote the integration of environmental considerations detcelopmentpolicies,
plans, programmes and projects, with a view to ensuring the pmegoreagement and
rational utilization of environmental resources, on sustaingigiel basis, for the
improvement of the quality of human life in Kenya. In tumtext ¢ E-waste, NEMA
has the role of ensuring that policies, plans gnogirams that entail increased uptake of
electronics e.g. ICT policies, consider teevironmental implication of electronics
specificaly as a waste after end of life;

iii. Carry out surveys, wbh will assist in the proper management and conservafitime
environment. In the context oflaste, NEMA plays a role of conductisgrveys on
E-waste including quantities, impacts, challenges, management effortsith a view
of assisting irproper management and conservation oktindronment

iv. Advise Government on legislative and other measures for the management of the
environment or the implementation of relevant international conventions, traatles
agreement s. N E M A 6 Bwasteoahdethisi functian esgrelated tloet o
international conventions touching ornaste namely: Basel and Bamako
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Vi.

Vii.

viii.

Xi.

Advise the Government on regional and international conventions, treaties and
agreements to which Kenya should be a party and follow umiilementatiorof such
agreements;

Undertake and coordinate research, investigation and surveys, collect, collate and
disseminate information on the findings of such research, investigations or surveys. In
the context of Ewaste, NEMA has the responsihjliof spearheading and coordinating

all research, investigations and surveys related-wage including dissemination of

the findings

Identify projects and programmes for which environmental audignmironmental
monitoring rmust be conducted under tiist;

Undertake, in cooperatn with relevant lead agenciggpgrammes intended to
enhance environmenta&ducation and public awareness, about the need for sound
environmental management, as well as for enlisting public suppoeraodraging the
effort made ly other entities in that regard;

. Publish and disseminate manual codes or guidelines relating to environmental

management and prevention or abatement of environmental degradatiorcdntthe
of E-waste, NEMA has the role of publishing and dissetmigathe existing Ewaste
guidelines;

Render advice and technical support, where possible, to entities engaged in natural
resources management amnvironmental protection, so as to enable them to carry out
their responsibilities satisfactorily; and

Prepae and issue an annual report on the State of Environment in Kenya and in this

regard, may direct any lead agency to prepare and submit to it a report on the state of
the sector of the environment under the administration of that lead agency.
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5.6 World Bank

The table7 below summarizehheWo r | d

Table 7:

6s

Wor |l d

Safeguards

Bankds Safeguards Pol i

Bankbés Safeguards Policies

Policy

Objective

OP/BP 4.01
Environmental
Assessment

The objective of this policy is to ensure thdorld Bank financedrojects are
environmentally sound and sustainable, and that deemsaking is improved
through appropriate analysis of actions and of thiely environmental impacts.
OP 4.01 covers impacts on the nat@lironment (airwater ad land); human
health and safety; physical cultural resources; and transboundary and globa
environment concerns.

OP/BP 4.04
Natural
Habitats

This policy recognizes that the conservation of natwditats is essential to
safeguard their unique biodiw#tly and to maintain environmental services and
products for human society and for ¢pterm sustainable developmemhe

World Bank therefore supports the protection, management, and restoration
natural habitats in its project financing, as well asgyalialogue and economic
and sector work. The Bank supports, and expects borrowers to apply, a
precautionary approach to natural resource management to ensure opportul
for environmatally sustainable developmenatural habitats are land and wate
areaswhere most of the original native plant andnaal species are still present.
Natural habitats comprise many types of terrestrial, freshwater, coastal, and
marine ecosystem¥hey include areas lightly modifidy human activities, but
retaining theirecological futions and most native specid@is bank policy
prohibits financing for developments that would significantly convert or degra
critical natural habitats, and preference is on siting projectdready converted
land.

OP/BP 4.36
Forests

The objective of this policy is to assist borrowers to harness the potential of
forests to reduce poverty in a sustainable manner, integrate forests effective
sustainable economic development and protect theledal and global
environmental sefges and values of forests. Where forest restoration and
plantation development are necessary to meet these objectives, the Bank as
borrowers with forest restoration activities that maintain or enhance biodiver
andecosystem functionalityrhe Bark assists borrowers with thesstablishment o
environmentally appropriate, socially beneficial and economically viable fore
plantations to help meet growing demands for forest goods and

services.

OP 4.09 Pest
Management

The objective of this dizy is to:

(i) promote the use of biological or environmental control and reduce relianci
synthetic chemical pesticides; and

(ii) strengthen the capacity of th
to promote and support safe, effective angirormentally sound pest
management.

More gecifically, the policy aims to:

(a). Ascertain that pest management activities in Biamknced operations are

based on integrated approaches and seek to reduce reliance on synthetic cl
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pesticides (IntegratedeBt Management (IPM) in agricultural projects and
Integrated Vector Management (IVM) in public heaitbjects.

(b) Ensure that health and environmental hazards associated with pest
management, especiallye use of pesticides are minimized and can bpgrlp
managed by the user.

(c) As necessary, support poligform and institutional capacity development |
(i) Enhance implementation of IPMlased peshanagemengnd

(i) Regulate and monitor the distribution and use of pesticides.

Pesticides in W Classes |A and IB may not be procured for Bank supporte
projects.

OP/BP 4.11
Physical
Cultural
Resources

The objective of this policy is to assist countries to avoid or mitigate adverse
impacts ofdevelopmenprojects on physical cultural resourcest porposes of
this policy, #fAphysical cultural re
objects, sites, structures, groups of structures, natural features and landscay
have archaeological, paleontological, historical, architectelidjious,aesthetic,
or other cultural significance. Physical cultural resources may be located in
or rural settings, and may be above ground, underground, or underwater. Th
cultural interest may be at the local, provincial or national level, or within the
international community.

OP/BP 4.10
Indigenous
Peoples

The objective of this policy is to

(i) ensure that the development process fosters full respect for the dignity, hi
rights, and cultural unigueness of indigenous

peoples;

(i) ensure that adversdfects during the development process are avoided, o
not feasible, ensure that these are minimized, mitigatedropensated; and

(iii) ensure that indigenous peoples

receive culturally appropriate and gender and {igtarerationallynclusive social
and economic benefits. The policy requires free, prior and informed consultg
with indigenous peoples.

OP/BP 4.12
Involuntary
Resettlement

The objective of this policy is to

(i) Avoid or minimize involuntary resettlement where feasible, exploring all
viable alternative project designs;

(ii) Assist displaced persons in improving their former living standardsme
earning capacity, and production levels, or at least in restoring them;

(iii) Encourage community participation in planning and impletimgn
resettlement; and (iv) provide assistance to affected people regardless of thg
legality of land tenure.

OP/BP 4.37
Safety
of Dams

The objectives of this policy are as follows: For new dams, to ensure that
experienced and competent professionals demigl supervise construction; the
borrower adopts and implements dam safety measures for the dam and ass
works. For existing dams, to ensure that any dam that can influence the
performance of the project is identified, a dam safety assessmentas cat,
and necessary additional dam safeasures and remedial work are
implemented.
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OP 7.50
Projects in
International
Waters

The objective of this policy is to ensure that Bank finarmegjects affecting
international waterways would not affect:

(i) relations between the Bank and its borrowers and between states (whethi
members of the

Bank or not); and

(ii) The efficient utilizatiorand protection of international waterways.

The policy applies to the following types of projects:

(a) Hydroelecic, irrigation, flood control, navigatiomrainage, water and
sewerage, industrial and similar projects that involve the use or potential pol
of international waterways; and

(b) Detailed design and engineering studies of projects under (a) atdudgi
those carried out by the Bank as executing agency or in any other capacity.

OP 7.60
Projects in
Disputed Areag

The objective of this policis to ensure that projects in disputed areas are deg
with at the earliest possible stage:

(a) so as nab affect relations between the Bagakd its member countries;

(b) so as not to affect relations between the borrower and neighboringies;
and

(c) so as not to prejudice the position of either the Bank or the countries
concerned.

The WB Group
Environment,
Health and
Safety
Guidelines.

The General EHS Guidelines contain information on eooging environmental,
health, and safety issues potentially applicable to all industry sectors. The
guidelines include;

 Environment

- Air Emissions and Ambierair Quality

- Energy Conservation

- Wastewater and AmbiehVater Quality

- Water Conservation

- Hazardous Materials Management

- Waste Management

- Noise

- Contaminated Land

Occupational Health and Safety Guidelines

Community Health and Safety

Construction and Decommigsning

= =8 =4
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B a n k 8 sPoliSesTrigggradsby pdoposed minigrid power project

The proposed minjrid power projectriggers OP€.01 (Environmental Assessmeat)d 4.12
(Involuntary Resetdment) 4.04 (Natural Habitats},11 (Physical Cultural Resources), and
4.12 (Indigenous Peoples). The safeguards instruments prepared foinagyid projectwill
address the requirements of any applicable policies.

Table 8: Safeguard polices to be triggered undeproposed minigrid power project

Safeguard Policies
Triggered by the Project

Reasas for Triggers
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Environmental Assessmen
(OP/BP4.01)

The proposed mingrid projectis likely to have potential environment
impacts.The objective of OP 4.01 is to ensure that Béinancedprojects
are environmentally sound and sustainable, anddéeisionmaking is
improved through appropriagsvironmental screening, analysis of act
and mitigationof their likely environmental impact&nd monitoring|
Therefore,OP 4.01 has been triggered, and in line with this operat|
policy, the environmental and social screening process fomthiegrid
project This policy requires Enviranental Assessment (EA) of proje(
proposed to ensure that they are environmentally sound and sustg
and thus tdmprove decisiormaking. The proposed mingrid project is
likely to have minimal or a adverse environmental impacts

Natural Habitat§OP/BP
4.04)

The proposed mirgrid project may be located in or close to areas \
natural unique flora and fauna though the component is unlikely to
significant negative impacts on natural habi&orks will nevertheless b,
implemented in aread the islandthat maynot negatively affectliverse
flora, fauna, and avifaun@he island is dependent on fishing activities
The island is close to a Kisite Mpunguti which is a marine reserve
reserve is a habitat and protects a variety of flora fanda specieg
Aquatic fauna species in in the area are holothurians (sea cucumbe
species such as the King fish, scavengers, Rabbit fish and Jack, o
molluscs and crustaceans such as crabs and pralmsquatic fauna at
crabs, lobsters,rpwns, marine animals and sea cucumbers. Other
species include such as Tuna, red snapper, white snapper, O
lobsters, octopus, dugongs, star fish, dolphins, blue merlins, si
oysters, crabs, prawns, squids among otHemslangered species the
area include green turtle and hawksbill turtle, and the dugong. M
vegetation in the county include mangroves and sea grass beds.

Involuntary  Resettlemer

(OP/BP4.12)

The proposed mingrid project involves land take for constructio
purposesncluding, solar pagls; generator rooms and distribution lin
There is available two (2) acres of community land, therefaffected
residentsby land uptakewill be compensatedMkwiro village proposed
projectsitei s r egi ster ed a9 oHoRever, ehismay
not affect development of thproposed mingrid project.

Indigenous Peoples (OP/B
4.10)

The proposed mirgrid projectmay be located in areas with vulneral
andmarginalized groups/people Mkwiro, the village is inhabited by th
Wakifundi community which is a community included among people
meet the OP 4.10 criteria and to whom the policy requirements Vv

apply.

Physical Cultural Resourcg
(OP/BP4.11)

Given that the works will takelace in areas of archaeologieald cultural
importance, OP 4.11 has been triggered as a precattienefore, the
precautionary measures will be taken to minimize environmental img
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Environmental Assessment (O#£.01)

Table 9: World Bank EA Screening Categories

Category expect ed tgsensiive, iréwrdibesandgigerse with attributes g

i AO0

An EIA is always required for projects that are in this category. Impact

as pollutant discharges large enougbaosalegradation of air, water, or so
largescale physical disturbance of the site or surroundimgstaction,
consumption or conversion of substantial amounts of forests and other

resources; measurable modification of hydrological cyclespfieazardous
materials in more than incidental quantities; and involuntary displacem
people and other significant social disturbances.

CategoryB [When the subprojectds adverse er

or environmentallymportantareas (including wetlands, forests, grassla
and other natural habitats) are less adverse than those of Categ
subprojects. Impacts are sitespecific; few, if any, of the impacts a|
irreversible; and in most cases, mitigation measures can hgnddsinore
readily than for Category A subprojects. The scope of environm
assessment for a Category B subproject may vary from subproject-t
project, but it is narrower than that of a Category A-gtdject. It examine
the subpr oj egativédand gositiveeenviranraeintal impacts
recommends any measures needed to prevent, minimize, mitiga
compensate for adverse impacts and improve environmental performal

Category C | If the subproject is likely to have minimal or no adveeserironmenta

impacts. Beyond screening, no further environmental assessment ag
required for a Category C sydvoject. This proposednini-grid project falls
under this category.

5.8 Alignment of WB and GOK Polices relevant to this EFA

Both the Wold Bank safeguards policies and GoK laws are generally aligned in priacigle
objective:

= =8 =4 = =4 =9

= =

Both require screening of sub project investments in order to determine if further
Environmental analysis (ESIAS) is needed.

Both require ESIA before project designd implementation (which also includes an
assessment of social impacts).

Both require public disclosure of ESIA reports.

EMCA recognizes other sectoral laws while WB has safeguards for specific interests.
The Bank requires that stakeholder consultatmmendertaken during planning,
implementation and operation phases of the project, which is equivalent to the EMCA
requirements.

Additionally, statutory annual environmental audits are required by EMCA.

The national provisions for the management of riese#nt related issues are not as
fully developed and therefore not at par with the World Bank safeguard policy
requirements.

Thus, it is expected that the WB OP 4.12 will be mostly applied under the KEMP and a
separate document to guide the process, iResettlement Policy Framework (RPF)
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and Vulnerable and Marginalized Groups Framework (VMGF) document will be
prepared aa standalone report to support the social management and acceptability of
the projects.

In Kenya, it is a mandatory requirement un&ICA 1999 for all proposed development
projects 0 be preceded by an ESIA studyowever, prior to developing an ESIA, paoject
proponent is required to prepare a project report to aid NEMA in makihgtestimination
whether a full scale ESIA is necessarynot. Thus, under the laws Kenya, environmental
assessment is fully mainstreamed in all development processtartsl with a screening
process, which is consistent with World Bank safeguard polici€sA that calls for mandatory
screening as well tdetermine the rating categomroject reports will be prepared for all the
sub project investments under the KEMRBl&ermine if they require a full scale ESIA. Further,
in order to fully insure again$tiggers toWB safeguard policies, individual insenents will
be screened against egmblicy as part of the EA process.

5.9 International Finance Corporation (IFC) Performance Standards relevant to this
ESIA

Performance Standards reviewed and relevance in the prddésec mini-grid project.
PS 1:Assessment and Management of Environmental and Social Risks and Impacts
Performance Standard.

PS 2: Labor and Working Conditions Performance Standard.

PS 3: Resource Efficiency and Pollution Prevention Performance Standard.

PS 4: Community Health, Safetand Security Performance Standard.

PS 5: Land Acquisition and Involuntary Resettlement Performance Standard.

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

PS 7: Indigenous Peoples Performe Standard.

PS 8: Cultural Heritage.

5.11 Requirements for Public Disclosure

This ESIA reportwill be disclosed in line with the World Bank requirements through posting
on theRERE® s w ewvbng.riea ce.keThe finalversion will be publicly disclosed through

t he Bank 6.9dn atlditidnphis svii bepdisclosed in country through posting on the
websites of Ministry of Energy and Petroleum and the Rural Electrification and Renewable
Energy Corporation. Further, tle ESIAESMP will be disclosed to local
communities/benefiaries in culturally appropriate languages and in accessible locatans
well as the RPF and VMGF as appropriate.
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CHAPTER 6: CONSULTATIONS AND PUBLIC PARTICIPATION

6.1 Introduction

Focus GroupDiscussion guide, and structured questionnaire guide was used to collect
responses from various categories of stakehokslerh as the community members, national
and county government officers, state agencies such as the Kenya Wildlife service, Kenya
Forest Service and National Environment Management Authority (NEMA), locat non
governmental organizations and CBdising theproposed mingrid projectsitevisit. Copies

of completed questionnaires are attached as appértdicontents of the structureddl used

in this baseline data collection has been described under methodology.

62Publ i c/ community

concerns

A structured guide was used to elicit responses from the men, women, youth and the opinio

member s participation

leaders in the communiyuring the project site visiEurthermore, the immediate neighbours
of the project site gave their comments (Attached stdelmand neighbours commenta).
consultative meeting with the neighbours and land owners was heddi@is farms and the

following concerns were raised:

i.  Relocate residentérom land on which th@ower linepasses
ii. Compensateesidentsfor any property that will be affected by tipower line
construction including their cropggetation
iii.  Propemaintenance of generators to avoid oil spillagesl
iv.  Avoid or minimizecutting down of trees and clearance of vegetation

Table 10: Summary of impacts of the proposedmini-grid power project based on

community consultative meeting

Potential environmental impacts

Positive Impacts

Negative Impacts

i.  Improvedcleanenergy
supply

ii.  Increased formal and
informal sectors
opportunities

iii.  Creation of job
opportunities improving
livelihoods.

i
ii.
iii.
iv.

Deforestatiorespecially along thpower ling
Soil pollution,

Air, water, noise pollution,

Encroachment of farmland duripgwer line
construction especially withiwasini/Mkwiro
SubLocation

Loss of vegetation cover.

The consolidated highlights of the mitigation measures of the potential negiadivenmental
impacts as captured by the community members (Men, Women, Youth, Opinion leaders) have

been addressed.
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6.3 Highlights of discussion with thestakeholdersManagement

The outcome of the discussions with BelevantManagement and the relevdtwale County
Government Officerenabled development of appropriate tools for acquisition of relevant
information/data for thisStudy report The major concerns that crystallized out of the
discussions included the expectations of the community membaershfegroposedmini-grid

power project environmental, social, health, and economic concerns in the location and the
anticipated impacts of theroposedmini-grid power projecandmitigation measures.

6.4 Responses from som€ounty Heads ofvarious departments and other government
institutions

Below summarizes concerns expressed by sbomga LungaCounty heads of dpartments
and state corporatiorfdgriculture, Physical Planning Officer, Public HealthRMA, Kenya
Forest Service, Social Development Services an€thmtyEnvironment Officer)

6.4.1 The Department of Physical Planning
i. Whether the project site is ideal for the project
ii. To check compatibility of land use with the topography and the environment
iii. To check whether land is enough for the intended purpose
iv. To check how the various mitigation measures will be addressed

6.4.2 Public Health Office

The public health department indicated issues that must be taken into consideration during
implementatiorto be

i. Efficient wateruse

ii. Provision of protective clothing to workers

iii. Machineries should be well guarded to protect workers from injuries

iv. Employment of medically fit individuals who should produce valid medical certificates
from government hospitals before being recruiteaa

v. The proponent to ensureetproposed design/plan passes througtli® Health Officer
for approval.

6.4.3 Kenya Forest Servic©ffice

The Kenya Forest Service personnel indicate that:
i. The farmers around ttsite should be encouraged to plant trees (engage in agrofirest

ii. TheMinistry of Roadsneeds to ensure that the roads servinginégrid power project
arepassable and in good state;

iii. Effluent from themini-grid power projectust be properly disposeand

6.4.4 Social Development Services

i. Community members should be given priority for employment
ii. Potential increase inchooldropout rate as the result of the available employment
opportunitiegpower lineconstruction)and

78



iii. Potential hcrease in diseases, especidli//AIDS due to influx of employment
seekers from outside aadko indirectly due tamproved income.

iv. 6.4.5 CountyEnvironment Office

i. Depletion of the forestoveralong thetransmission linesand

ii. Environmental pollution de to inappropriate disposal of solid and liquid wastes and air
pollution, and

iii. Noise pollution during the construction phase

6.4.6 County Agricultural Offi ce

i. Encroachmentf farmland duringpower lineconstruction, and
ii. Compensation for loss of plants farmers

6.5 Consultation and Public Participation (CPP)

Public participation was conducted to inform the stakeholders and surrounding community on
the proposednini-grid power projectand ask them about tlevironmental impactthey
anticipate with the project and hdte problems could be overconidne study involved some

of the neighboring individuals who gave their views on the proposedgrid power project.
Stakeholders such as county and national government officers comsulted. Local
administration such as the area Assistant Chief, community elders and heads of 45 households
were interviewed. Kenya has developed ES&yulations, which must be adhered to by
proponets of all development project¥hese regulations havbeen clearly spelt out in the
Environmental Management and Coordinat{gimended) Act, 201%nd the Environmental

and Social Impact Assessment (ESIA) Regulations. These documents provide guidance on
environmental and social issues/factors, which musobsidered during an ESIA study and
preparation of the study report.
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Plate 10: Area Assistant Chief with some members of the local community during
stakeholders consultations

Discussion with the REREC officers and Kwale County Gowernment relevant
Departments

Discussions were held witREREC officers at the headquarters in Nairobi, Kwale County
headquarters and field officers at fw®posed mirgrid projectsite. Discussions were also
held with relevant County Government Departisefihese included Environment and Natural
Resources, Education, Social Servickgriculture, Water, Statisticd,abour, Employment,
Survey, Physical Planning, Public Health, Public Works, and Rdaus.Interior Ministry
administrators, such as the akessistant Chief as well as residents of the proposed-grid
power projecwere consulted. Other stakeholder interviewed were the landowners ofidhe la
within the proposed mingrid project.Detailed discussions centered mainly on environmental
issuesgenergy situation and soegconomic concerns in the location and the anticipated impacts
of the proposednini-grid power project and mitigation measur&ébe Lead expert and his
Associate Experts were involved in the discussions and took notes of thedingse At the
end of the discussions, the consultants consolidated and analyzed the data.

Plate11: Lead Expert (on the right) consulting key stakeholders County Fisheries Officer
(left) and area Assistant Chief before crossimg over to the Island by boat
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Figure 21: GIS map showing the proposed project minigrid power site
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Marine Reserve

Kisite Marine Park

Figure 22: Satellite image showing the project area
Field Study Visit to the proposedmini-grid power project site

Walk-through Inspection of the proposeahini-grid power projecsite

The consultants made and recorded observations during field study visit to the location of the
proposed mini-grid power project The observations focused on physical environment
(topography, geology and hydrology), the vegetation cover, land availability and suitability for
the project, land use pattern (especially the proportion of individual farm lands allocated for
coconut andnillet farming), agricultural practices, accessibility of the site, proximity to other
infrastructure amenities, centrality with respect to the economic benefits as a result of the
proposedmini-grid power projeciand environmental concerns, potential sesrof energy,
sociacultural environment, employment and labour market. On the site of the praposed

grid power projectfurther detailed observations centered onbibéogical environmengflora

and fauna types and diversity, endangered speciestigemabitats etc.).
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Figure 23: GIS map showing the proposed project minigrid power site

Plate 12: Boats used in ferrying people can be seen in the ocean while others are docked
at Shimoni harbor.
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6.6 Stakeholders and Neighbours Comments

These are the major impadgositive and negative) as indicated by the stakeholders and
neighbours on the forms administered to them;

Anticipated Positive Impacts

iii.
iv.

Jobs vill be created both (shetermandlong-term),

Livelihood standards in this area will be improved as electricity will affect pé&ople

lives in this area in many ways (more business opportunities will be opened in the area
and cost of living will go down)

Theproposed minrgrid projectwill haveeconomic impact at this area; and

Will improve security in the area

Anticipated Negative impacts

iii.
iv.

V.

Vi.

Displacement of people, demolition of houses, degradation of land value
Openpower linewill be dangerous to the people as this is a densely pogdate
Communicatiorsystems in the area will change;

Plants will be destroyed

Soil erosion during construction phase

Noise pollution during the construction phase and from the generators.

Proposed Mitigatiormeasures

Vi.

The project does not anticipate any displacement, howeveasi of any physical or
economic displacement, affected parties will be compensated in line with the RPF.
Thepower lineshould be coverednd awareness createdlocal communitiesn

safety

The project does not have a provision for bonusses. However, any project related
risks and impacts will be managed in accordance to the ESMF, RPF and VMGF as
appropriate, including managing grievances through the GRM to be established for the
project.

iv. If a farmeés land is affected and it isaemall the project proponent should buy the

whole of it instead of leaving behind a piece of land that is not economically viable to
the affected farmeiThis is in line withthe World Bank OP 4.12 policfhe ESMP

has outlined mitigation measures and monitoring plans to ensure that environmental
and social risks and impacts are avoided, minimized or mitig&tediever, should

there be involuntary physical or economic tdement or relocation, then the affected
people should be paid disturbance allowaand offered other resettlement assistance
Provide more health facilitieand

Practice soil erosion measures during construction phase
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Plate 13: ESIA Expert (right) with key informants at the proposed business place

6.7 SocicEconomic Surveyduring feasibility study

A brief sociceconomic surwewas conducted in November 204 finly by use of a written
questionnaire as well as on the ground visits by the project personmahffum interviews.

The primary beneficiaryMkwiro, Pongwe/Kidimulocation, ShimoniDivision, Lunga Lunga
District of Lunga Lungasubcounty inKwale County Household and population information
available is based on a recently proposed governmigiative called "Nyumba Kumi" where

it is proposed that households should come together in groups of 10 and share information about
each other. This is aimed at improving security by having these households sharing information
with each other regardingembers' movement, occupation and associations. Information on
number of households above or below poverty line is however, not available. The information
is provided by the administrative village eld&tkwiro is accessible through motor boats
docked at Simoni harbor The area is natonnected to the national grid.

The available primary school, Mosques and other amenities use solar energy for. lifiiging
nearest hospal is the county hospital 5kilometersfrom the village.There is no defined
communiy centre but space is available for community activities such as meetings and football
matches. The main economic activity of the breefy community ifishing. The @mmunity
engages in fisherigglatedactivities such as fish drying, fish trading espubrt fishing Being

a labourintensive kind of active, fiskengages a majoyitof the workforce in the aread
minority is involved in other businesses such as retail shioptel services, sanaick
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quarrying tourism and salaried job®thess carry outrop farmingfor crops such as coconut,
cashew nuts, millet, cow peas, maize and vegetahdgsly for subsistence with the surplus
taken to market. Dairffarmingand poultry farming are also at a subsistence level

Their main mans of transport if on fodb transporgoods is throughoats across the Island

and carts within the Island’he community's main sources of information are word of mouth
and electronic media, specifically the radio. Their saving culture is diverse, a majority
indicating that they either save at home or throMfESA/MSHWAR|, a service offered by
Safaricom, thenain mobile network in the area. A minority save either in the bank or through
cooperatives anBACCOS Home lighting is mainly through paraffin lamps while cooking is
through firewood. For the few who use DC batteries, charging is either through sl ga
travelling to a battery @rging station approximately 1Km to 2Km away. A majority have
shown interest in engaging in night time productive electricity use with suggestions ranging
from fish preservation to gaming cafes.

Some of the activitiesanalyzedduring the survey include:

Fishing

Currently, fishing is mostly conducted by individuals through netting, use of fishing rods,

basket traps and hand fishidgring the dayln other cases they set out to st¢aightin pursuit

of larger catches.Ti s means they have to use PVds | amps
to attract fish. After fishing they take the different kinds of fish to Shimoni mainland for sale as

well largescale preservation using electricity. There is only one fisherieg @ffithe area

catering to all the fishermen in the area indicating that construction of thegriumiroject will

help improve service to the fishermen.

Battery Charging

Currently, for a majority of villagers,ditery charging is conducted $imoni,the hubcentre

of Wasini /Mkwiro sublocation. This is about &«m from the village. Some of the villagers
interviewed cite electricity connection costs and lack of confidence in demand for the service
as deterring factors to conducting the business.

Poultry Farming

Currently, a majority of households rear their chicked duck®n a freerange model whereby
the chickens are let loose to forage for fodery few households practice a zap@zing malel

of poultry keepingHowever, when queried on productietivities one would like to engage

in if electricity connection is provided, poultry farming (egg incubation) came up highly citing
that the market for poultry and poultry products is good in the area.

Dairy Farming

Few households keep catfte dairy purposesinother group of people rebulls that are used

in farming activities. Cows are mainly kept for reproduction purposes. Furthermore, investment
in meaningful dairy farming had been hamperedilol of extensive grazing landsis hoped

that @mmercial dairy farming will increase in the region after connection to electricity since
they can engage in zegrazing after a surplus demand for milk in the market.

Productive Uses

86

or

kerosene

ar



During interactions with the community within the settirffgan Opinion Leaders' Workshop,

the opinion leaders were able to generate a list of possible productive/commercial uses of the
electricityto be generated by ttgeneratorThey were encouraged to think along the line of
uses that can be implemented asa@up, with the overall benefit of the community in mind.
Some of the commercial usgsesented include: Fish processir§alon & Barbershop,
Welding, Tailoring, Carpentry anBattery Charging, BakeryVideo Show, Poultry Farming,
Posho Mill, Refrigeratiorfcold storage) and Water Pumping.

These uss were analyzed in a matrix sbcioeconomic positive impact against ease of
implementation so as to arrivettvithe best productive use m&ocioeconomic impact factored

in land use, employment, local economational economy, food security, infrastructure, public
health, cuiural resources and populatidase of implementaticemalyzedhe factors affecting
setting up the business including overall cost, land acquisition, construction requirement and
ease ofitensing. The matrix arrived at is as summarized below. The uses highlighted in yellow
represent the proposed best uses mix.

Socioceconomic Positive Impact

High b | Posho Mill
Refrigeration [cold
Fish brocessina ha Batters Charging
Haw Processing
T W elding
Poultry Farming
& Calpentl‘y
o Salon & Balbélshop Water Pumping
1 I ' Video Show
3 Bakery
2 Tailoring
1
Low
Hard 1 2 3 Easy

Ease of Implementation

Figure 24: Productive Uses Matrix

These uses are however further classified in terms of priority of implementation. Prioritization
was arrived at after consultation with a number of opinion leaders fisbreries officeand
Mkwiro namely:

i.  TheFisheries OfficeShimoni

ii. Mkwiro elder,and
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Through their input, a prioritization of the shortlisted productive uses was arrived at with:

i.  Fish preservation and processimtigh priority
ii. Salon anBarbershop High priority;

iii.  Welding- High priority;

iv.  Poultry- Medium priority,
v. Carpentry Mediumpriority;

vi.  Battery charging Low priority; and

vii.  Water pumping Low priority.

The site of theproposed mingrid projectwill be mainly owned and maintained by the
communitythus eliminating retal costs of the project aregetting up thenini-grid systemhas

no demographic impact to the communibycation of the control panel however is to be
discussed witlrelevant authoritiegs minimal spaz might be required from a community
member's piece of land legal document of commitment not to interfere wiitle system is
proposed to be negotiated with the land owner g0 asoid future inconveniencdé monthly
tariff or per unit rate will be cheap scomparison to existingystemyillagers say that they can
take electricity from th@roposed mingrid project

6.8 Community Involvement

The end beneficiaries of the project is the community thus their involvement in this is important
to the overall success of the project. Awareness of the program will be initiated first through a
workshop focusing ornthe community opinion leadersThey have been identified as
administrative leaders (chief, assistant chief and villageharge), religious leters (Islam
religious leadersince thearea is predominantly Muslifisbusiness leaders and youth and
women leders (representatives from youth and womentsa{f goups active in the village).

From the opinion leaders' workshop, the leaders are tasked with informing the local community
about the project based on information received from the workshop. Thisheprksll be
followed by a community awareness program wheRBRECproject personnel will interact

with the community on the ground through a seriébafaza" publicmeetings) thus providing

a forum where the locals will receifiesthandinformation @& well as have all their queries on

the project answered to satisfaction.

The community through the village elddras already expressed interastl commitment on

the project.Sustainability of the project is important and the community will be serdsitine

the emphasis of productive (commercial) use of the electricity as opposed to domestic emphasis.
This is to ensure that, other than improving the econareitbeingof the community through
economic activities powered by affordable electricity, thelpotive uses will generate income
necessary for the maintenance of the turgieeerator system thus improve letggm
sustainability of the system. It is proposed that ownership of the power generation will be in a
public basis through a community grougually owned by members of the village. It is
proposed that ownership in the group will be through equal shares allocated when members
each contribute a reasonable, minimal and affordable set amount that wilicled agon by

the villagers, opinion leadeand thdisheries office This community group will be keharge

of maintenance of the system as well as metering and billing of the power produced and
supplied to the load centre.
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6.9 Community Awareness Forum

As part of promoting community involvemeahd ownership of the project, a community
awareness forum was held with the goallatlusivenessiransparency and sustainability to
ensure social acceptance of Mkwiro mini-grid power projec¢t The forum involved visiting

both the directrad indirectbeneficiary villageand havindiRERECproject staff interacting with

the community at local level so as to ensure that the community has an understanding of the
project i.e. domestic and commercial impact of the project on the community; the role they have
to play in the project; ownership of project; obtain community-ioufor productive use of
electricity. The forum was successful with good community tou and veryinquisitive
community membersCommunity reception to the project was positive andnadittendance

called for its swift implementation. Furthermore, interest in engaging in productive of the
electricity was also observed with a number of-kelp groups bringing up the topic on the
sidelines of the forum.

6.10 Conclusions andrecommendations

Respondents interviewed regarding major reasons given for not using electricity indicated that
lack of access due to distance from the electricity lines, the approximate average distance from
the nearest electricity line being 3Km over etsth of the Indian OceaBecause the main
reasons for not switching to energy of choice is lack of electricity and lack of electricity
connection fees. Any electrification program should identify innovative funding mechanisms
that will enable residents pay for connections. Support would be required to link residents up
with financing institutions they have already identified such as cotipesand local micro
finances.Mobilisation would also be required to encourage communities to utilise existing
social networks such awmerry-go roundsto finance connections as well as to demystify the
general conception that electricity is expensive.

Regarding household expenditure on energy for lighting, households using firewood spend
more than those using eldcitty and rechargeable batteries among other available energy
options. Monthly expenditure on charcoal is also higher. This indicates that the combined
household expenditure on different forms of energy is high and access to electricity for most
residentsvould result in savingsAlthough decisions on the type of energy to use for lighting

are mainly made by both men and women in most households, men alone make more decisions
as compared to women alone. Decisions on how income from food crops and cask crops
spent are mainly made tpth husband and wife. Any electrification project should therefore
involve both women and men during the implementation of the project as both will be involved

in deciding if to get connected.

The average time spent collectifigewood is 2 hours with a minimum of ten minutes and a
maximum of 7 hours. Access to electricity would reduce the amount of firewood used for
lighting and cooking and result in time savings for women to engage in productive enterprises
and for girls to tudy, since both are involved in collecting firewood for household use. Majority
of residents rely on rain water and constructed water reservoirs for water. Electricity could be
used to pump water to homes and free time for women and girls who are relgpfon$étching

water. The saved time could be put to mpreductive useUse of treated water would also
curb the incidence of diseases such as typhoid and cholera.

89



With regard to overall annual household income, the majority of the sampled housetnolds e
over Kshs. 55,000/=. Furthermore, a good number of residents have access to a range of
financial sources, and they could be encouraged seek finances from these to finance connections
to their homes. The most commonly owned electrical appliance iadie Residents also own

other appliances such as torches, radio cassette players and TVs that are mainly used by all
family members. Dnrcell batteries are mainly used in the powering of radios and torches while
rechargeable batteries are used to powes. Pécess to electricity will improve access to these
facilities to benefit the whole family. A number of the residents have invested in rechargeable
batteries. Most of them are purchased new. Switching from dry cell batteries and rechargeable
batteries teelectricity will result in savings. Access to electricity will also result in an increase

in the number of households investing in these appliances for entertainment as well as
information.

Majority of residents have noticed changes in energy qualityasmadability with energy
becoming more scarce and expensive. Firewood and charcoal are very expensive while
households are using much more energy. For those who have switched from kerosene to solar,
expenses have reduced. With firewood getting more seacteommercialized, residents are
aware of the laws prohibiting cutting down of trees. This clearly gives the incentive to connect
to electricity in order to reduce the energy budget. There is clear indication that once electricity
is installed in househd$, expenditure on energy will reduce as it will replace kerosene for
lighting.

Ninety per cent (90%) of the respondents said they would like to change to a different form of
energy. This clearly demonstrates that there is a large percentage of housélooldsuld be

ready for connection to electricity if it wasvailable close to their homewVith residents
travelling long distances to hospitals and maternity facilities, access to electricity would result
in improvement of the facilities in the Health @&s and would bring health facilities closer

to people. This would reduce time spent travelling long distances in search of health care
facilities. Saved time could be used in productive activities hence reduce poverty levels.

The Health Centre is netell equipped to handle cases of complicated conditions and maternal
deliveries. They lack proper structures, equipment and facilities as well as trained personnel to
handle the cases. Providing electricity to the Health Centre would improve staffiritgetacil

and attract qualified medical personnel. Residents also have to travel long distances to the grain
mills and access to electricity would bring this facility closer to homes and free time for other
productive activities.

The local Primary School and ddques without access to any energy as well as those using
generators would greatly benefit from an electrification project in terms of reduced fuel bills as
well as improved studying conditions and performance. Both women and men operate a range
of busineses at the market centres including general shops, groceries, water vending, hotels,
etc would offer better services with access to electricity. Access to electricity would also lead
to increased volume of business as well as trigger establishment dfusevesses and create
employment opportunities to the local community.

Residents are very aware of the benefits that access to electricity would bring to them. The main
benefits includesschool improvement; Improving peoples overall economic base leanling
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better livelihoods; in@asing business opportunitiesivegonmental conservation/sanitation;
Creating employment opportunitieseduces cost, time and energy spent on such services;
improving lighting in homes;nmproving securit in homes and market ges; naking work
easier since most will be done by machines; Improvement on Communication and
Industrialization; Hospital and dispensary improvement; Improvement of agriculture; Factory
improvement; Markets improvement and Improvement of livestock gearin
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CHAPTER 7: PREDICTED ENVIRONMENTAL, HEALTH AND

SOCIAL-ECONOMIC IMPACTS
7.1 Introduction

The proposedMkwiro mini-grid project is classifiedas category B due to limited adverse
environmentahnd socialmpacts which are site specifiargely reversible and can be readily
addressed through mitigationeasuresThe KEMP OffGrid sites are likely to be locatéu a
sensitive ecosystesnsince most offyrid areas are generally sensitive witlstoiical and
cultural significanceThe land @ be used for the Solanini-grid development will be acquired
from either communities(communal land)individuals (private land)or countygovernment
(public land)oy REREC Mkwiro has donated 2 acres, Kerio and Kaeris 5 acres €gpitally
the genernar is housed in a shipping type contaiakmg with spare parts.

The location of the project site coupled with the clean nature of solar generation ensures that
the OffGrid component will not cause major significadverse environmental and social
impacts during construction and operation. The npagject impacts are associated with the
solar panels, batteries and, clearafgshrub vegetation, and construction waste management
and influx of people. Moreovemost of the associated impacts are gdito the construction
phase and are temporarynature. Except for the visual quality operational phase impact has a
limited environmental footprintSolar power facilities reduce the environmental impacts of
combustion used in fossil fupbwer gener&in, such as impacts from greenhegmses and
other air pollutioremissions. Unlike fossil fuel power generating facilitiesas@cilities have

very low air emissions of air pollutants such as sulfur dioxiderogen oxides, carbon
monoxide, volatile organic compounds, and the greenhouse gas carbon dioxide during
operations.

In addition to these benefits of solar development, constructionpardtion of solafacilities
creates both direct and indirect employment additional income in the regionvghere the
development occurs. However, there are atsme adverse impacts associated with solar and
wind power facilities that must lmnsidered in the process of granting authorizations and the
process of developingnvironmental guidance for such fétids. Potential adverse impacts to
various resources associated with the constructiparation, and decomssioning of solar
power plants are briefly outlinedbelow. These solaenergy environmental considerations
include landdisturbance/land use impag potential impacts to ecologically important areas;
impactsto vegetation, wildlife, wildlife habitat, and sensitive species; visual intrusion, cultural,
paleontological, and socioeconomic, impacts, d aeed to adequately dispose obsolete
batteries from photovoltaic installations.

The proposedVkwiro Village mini-grid project is expected to create direct and indirect
employment and business opportunities; there will be job opportunities especigdgement

of the local residents asasual workes. In additionskilled/unskilled laboumavailable in the
village will be used inlivelihoods improvementSocially, the youth in the villagewill be
engaged in productive emplognt hence improve economic situation of their families.
Engagement of youtmiproactive activities will minimize incidences of them getting involved
in drug abusgprostitutionand other criminal activitiesthe proposed projeetill be benefit

local and national economyJany people will gain income through supply a¥ailable
materials including: steehaterials power cables, hardware materials such as nuts, bolts, and
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cement. Environmentgl the proposed project willignificanty reduce greenhousamissiors
through installation of thePV electricity (PVe) production. Thé®Vs do notpollute the
environment either throughoise or chemical pollutants during their operagigrhases

7.2 Environmental Impacts of the proposed minigrid power project

The impacts assessed during -poastruction, construction and operationalagd are
categorized into 3 basic resourcegar details given in figus®8 and99) below:

Mkwiro Mini -grid plant: Environmental Impacts Assessment
(During construction)

PhysicalResources Ecological Resources Human/Social Environment
| | |
A Impact on Topology A Impact on A Agriculture
A Impact on Air quality Terrestrial ecology A Socioceconomics
A Impact on Noise A Impact on A Resettlement
A Impact on surface water Terrestrial fauna A Cultural sites
quality A Traffic and
A Impact on soil and transport
geology

Figure 25: The impacts assessed during construction phase
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Mkwiro Mini -grid plant: Environmental and Sociallmpacts

Assessment
Physical Resources EcologicalResources Human/Social Environment
I [ [

A Impact on Topography A Impact on A Health and safety
A Impact on climate Terrestrial A Sociceconomics
A Impact on hydrology ecology A Solid waste
A Impact on sediments A Impact on generation
A Impact on imbalances Tarractrial faiina
A Impact on air quality
A Impact on surface water

quality
A Impact on ground water

quality

A Irmnant Aan cnil and AAaAlasng

Figure 26: Impacts assessed during operational phase

Mkwiro Mini -grid plant: Attribute of Impact of the project

; Environmental and Human/Social Environment
Physical Resources Ecological Resources l
~ - | A Health and safety
A Topography Environmental: A Sociceconomics
A Climate A Topology aspects
A Hydrology A Air quality A Agriculture
A Noise A Resettlements
A Surface and ground water A Cultural sites
_ quality A Traffic and
A Soil and geology transportation
] A Solid waste
Ecological Resources: generation
A Terrestrial ecology A Liquid waste
A Terrestrial fauna :
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Figure 27: Attribute of Impact of the project during pre -construction, construction and
operational phase
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7.3 Potential Social,Environmental, Health and Safety Impacts

Potential negative environmental and social impacts for the solar rooftop and ground mounted
PV investments angot expected to be significant. The proposed 1giid is smallin intensity.
However, he investments will not encroach or degrade sensitive habitats, nocatedadn
sensitive areas of biologicdiversity or protectedareafor physicalcultural resourcesThe
environmental concerns or issues likely to arise from the installation and operation of the roof
top and ground mounted solar PV system are limited and cafidmtively mitigated, except

for the disposal of damaged or discardedabs, if these are not covered under the-tadek

policy with the supplieor manufactureduring replacement.

In case a takback policy is not available or cannot be ensured throughout the life cycle, the
discarded or damaged panels should be dispoksad per theyuidelines outlined iEMCA

Waste Management Regulation of 2006 on the disposal of hazardous wastes. Safety of
personnel duringonstructionjnstallation and operation can be ensured through measures in
each standard working protocol regaglisafety equipmeriy the developerThe proposed
Wasini village minigrid projectwill bring general social benefit for the locality through air
quality improvement, and employment opportunities to the local commuidaesd upon the
predictions of impct detailed above, impact assessed without and witbrdip@sed mingrid
projecthas been conducted and the results are reported in thelTdd#&ow:

Table 11: Predictions of impact detailed above, impact assessed without andtiwthe
roposed minkgrid project

No. | Parameter Environmental Impact units
Without project | With project | Net change | Magnitude

1 Crops Nil Negative Small Low
2 Natural vegetation | Nil Negative Small Low
3 Forests Nil Negative Small Low
4 Land use Nil Negative Small Low
5 Natural Reserves Nil Negative Small Low
6 Fisheries Nil Negative Small Low
7 Wildlife Nil Negative Small Low
8 Rare species Nil Negative Small Low
9 Endangered species Nil Negative Small Low
10 | Species diversity Nil Negative Small Low
11 | Water pollution Nil Negative Small Low
12 | Air pollution Nil Negative Small Low
13 | Noise pollution Nil Negative Small Low
14 | Solid waste Nil Negative Small Low

96



15 | Land pollution Nil Negative Small Low

16 | Soil erosion Nil Negative Medium Medium

17 | Eutrophication Nil Negative Small Low

18 | Health Nil Positive Big High

19 | Education Nil Positive Big High

20 | Benefit to Economy | Nil Positive Big High

21 | Displacement/ Nil Negative Small Low
encroachment of
private land

Table 12 Ranking matrix to provide an Environmental Significance
Environmental Significance Negative
Low An acceptable impact for which mitigation is desirable but not esse

The impact by itself is insufficient even in combinatieith other low
impacts to prevent development. These impacts will result in €
positive or negative medium to short term effects on the social a

natural environment

Moderate Social environment and result in severe negative or beneficial effect
important impact which requires mitigation. The impact is insufficien
itself to prevent the implementation of the project but which,
conjunction with other impacts may prevent its implementation. T
impacts will usually result in either pasi or negative medium to lon
term effect on the social and/or natural environment.

High These impacts would be considered by society as constituting a maj
usually longterm change to the natural and/or social environmen

result in severeegative or beneficial effects.

Very High A very serious impact which may be sufficient by itself to prevent
implementation of the project. The impact may result in perma
change. Very often these impacts are immitigable and usually res

verysevere effects or very beneficial effects.
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Table 13: Risk categorization ofMkwiro Village mini-gid power project impacts

Impact Ranking
Likelihood Significance Severity
Very unlikely, unlikely to = High, Moderate Very Severe,
occur, May occur, Low, No Severe,
definitely occurs, very significance, Moderately
High Dondt kno SevereSlight, No
effect
Soil disturbance  Very unlikely No significance No effect
Solid waste May occur Moderate Slight
Biodiversity loss  Very unlikely No significance No effect
Deforestation Unlikely No significance No effect
Hydrology Very unlikely No significance No effect
Pollution of Unlikely Low No effect
waters
Insecurity Unlikely Low Slight
EMF May occur Moderate Moderate
Occupational Likely Moderate Moderate
injuries
Resource use Unlikely No significance No effect
conflicts
Human wildlife Unlikely No significance No effect
conflicts
Fire hazard Likely High Moderate
Water use and Unlikely No significance No effect
depletion

7.4 Physical Environment

7.4.1 Geology and Soils

The potential impacts of th@roposed mingrid projecton the soil and geology of the project

site are mainly associated with water impoundment and construction activities. However, the
impacts are expected to be minimal because the geology pifdpesed mingrid projectsite

is stable. Seismic activiéhave not been recorded in theea and therefore such activities are

not anticipated from the proposddvelopmentThere will be no tasting during construction

of the mini-grid power projecand other works thatay cause loosening of somecke and

soils of the area is anticipatedll be minimal.

7.42 Climate

The development of thegroposed minrgrid projectshall not cause any significant changes to

the climate of the project areghe availability of cleaner minigrid energy, wherthe industries
areelectrified,will reduce pressurerofossil fuel andforestry products for energyhis will
consequently contribute positively to climate change aspects as more trees will be preserved
which provide important carbon sinkhe proposed/kwiro mini-grid project is important in
reducing thegreenhousgases that are significantly emitted when using fossil fuel generators.
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7.43 Hydrology

With there being a river near the proposed siteere will be no diversion of water or possible
pollution tothe waterThe Ocean which igaboutl Km from the die will not be affected either.
There being no swamps nearby indicates there will be no drainage of swampewewer,

the island is basically coral rag, which means it is very porous and transmissivity w@ités of
water would be high. Therefore, it is important to implement environmental management plan
in all phases of the project implementation.

7.44 Water Quality

The poject area is endowed with sarface water Theproposed mirgrid projectdesign shih

be of a low water demarahd the water used during the construction phase should be handled

to avoid altering itdéds natur al state. The residents have the
anticipated the project will not interfere with the sousEevatereven after completion.

7.45 Air Quality

The quality of air of the project area shall not be greatly impacted by tpesed minrgrid
project However, it is anticipated that air quality may be impacted upon during the construction
phaseActivities such as blagg, earth movingand construction machinery movements, shall
result in dust, gases and particulate emissions at the civil work sites.

7.46 Noise Quality

The potential impact on the ambient noise quality of the project sitebghatpeienced during
the constructionHeavy drilling as well asmachinery and generatossall contribute to the
noise pollution in the project areehe proponent will comply with thiiEMA regulations and
noise emissiostandards.

Sources of generator nise:

1 Engine noisei This is mainly caused by mechanical and combustion forces and
typically ranges from 100 dB(A) to 121 dB(A), measured at one meter, depending on
the size of the engine.

1 Cooling fan noise This results from the sound of air being moved at high speed across
the engine and through the radiator. Its level ranges from 100 dB(A) to 105 (A) dB at
one meter.

1 Alternator noise- This is caused by cooling air and brush friction and ranges from
approxmately 80 dB(A) to 90 dB(A) at one meter.

1 Induction noise This is caused by fluctuations in current in the alternator windings that
give rise to mechanical noise that ranges from 80 dB(A) to 90 dB(A) at one meter.

1 Engine exhaustWithout an exhausilencer, this ranges from 120 dB(A) to 130 dB(A)
or more and is usually reduced by a minimum of 15 dB(A) with a standard silencer.

1 Structural/nechanical noise This is caused by mechanical vibration of various
structural parts and components that isatatl as sound.

Depending on the current sound levels of the generators and your noise reduction goals, an
abaterent solution can be determindd.most applications a soundproofing blanket enclosure

will meet your sound reduction needs. This is a two to-&ded enclosure with or without a

roof. Typically a frame and track is constructed to suspend the sound curtain panels. The
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soundproofing blankets material is a composite material bonding mass loaded vinyl with an
acoustical absorber and faced withmayVidiamond stitched facing’he best way to soundproof

and to reduce any noise from a generator regardless of size is to enclose it within a Floor
Mounted 4Sided Soundproofing blanket Enclosure. For best results the enclosure should be as
large as possib to allow less heat buildup and also to be more effective at reducing the noise
output from reaching other areas and acoustically isolating the pump to contain structure borne
sound being transmitted from where it is mounted.

Strategies for managing genator set noise:

i). Noise Control barriers

Rigid materials with significant mass and stiffness reduce the transmission of sound.
Examples include sheet steel typical of enclosures and concrete or sand filled block walls or
solid concrete walls typical afidoor generator room installations. It is also important to
eliminate sound paths through cracks in doors or walls, or through access points for exhaust,
fuel or electrical wiringNoise control blanketsome standard with grommets across top,

mating Velcro along the vertical edges and corner seals.

ii). Acoustic insulation

Use sounehbsorbing materials for lining air ducts and covering walls anahgsilDirecting

noise at a wall covered in sounfisorbing material can be very effective. Select materials

that are resistant to oil and other engine contaminants. Fiberglass or foam is suitable based on
factors such as cost, availability, density, resistato abrasion, aesthetics and ability to clean.

iii). Isolation mounts

Vibrating equipment creates sound pressure waves (noise) in the surrounding air. Anything that
is physically connected to a generator set can cause vibrations to be transntigdulitiing
structure. These connection points include skid anchors, radiator discharge air ducts, exhaust
piping, coolant piping, fuel lines and wiring conduit. Fitting these connections with flexible
joints effectively reduces noise transmission. Mounérgenerator set on spritype vibration
isolators effectively reduces the vibration and noise that are transmitted through the floor.

iv) Noise control enclosures

Steel and aluminum noise control enclosures of all kinds provide at least 10 dB(A) of
attenuation for generator sets that must be located outdoors. In many cases, when combined
with an effective exhaust silencer, this amount of attenuation. Sound Attenisatieeded to

meet local noise ordinances or reduce impact on employees or neighbors, special sound
attenuating enclosures must be employed.

Special soundttenuating noise control enclosures combine both barrier and absorption noise
control strate@s to contain generator NoiseStell enclosure provide -2 dB(A) better
attenuation. Reducing noise by 20 to 40 decibels with thiseffesttive, durable material is

one of the best ways to solve noise control issues in commercial, facility & industrigtsnark
The proponent will ensure compliance with this regulation during construction, operation
and decommissioning of the proposed mipnid power project.
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7.4.7Waste Disposal

Most of solid waste will be generated during construction phase. These wiktaslude

rubble from the blasted rocks, concrete, steel bars, bolts, nuts, cables, cable drums, waste oils,
paper, plastics, metal and woody vegetation. The project is also expected to generate domestic
waste such as leftover foodstuffs and human wasteecially during working hours. Most
workers will be housed in the nearby Shimoni urban centre.

7.5 Biological

7.5.1 Flora

The impact of th@roposed mirgrid projecton the flora of the project site is mainly related to
preparatoryactivities such aslearance ofvegetation, excavation and stripping; and during
clearing of the way kve for the transmission lineBuring these processes, the plants and
animal life will be disturbed.

7.5.2 Fauna

The inpactof the proposed mingrid projecton the faua of the project site is mainly related
to preparatory activities such as clearance of vegetation, excavation andgtou during
clearing of theway leave for the transmission lineBuring these processete plants and
animal life will be disturled.

7.6 SocieeconomicEnvironment

7.6.1 Population

There will be a temporal increase in population during the construction ofitikgrid power
project as some of the skilled and seskilled workers will berecruited fromoutside the
project areaDuring operational phase, only a few operational staff will be retained, therefor
in the long term, the impaoh population will be minimalnflux of job seekes, inmigration
and mproved income leve will potentially leadto spread o5TDs,Gender BisedViolence,

i.e. Sexual Exploitation and Abuse and Sexual Harassrasnivell as increased inseity
cases.

7.62 Local Economy

The introduction of electricity in the area will give the local communities an opportunity to
improve production capacitiés various sectors of the local economy carpentry, farming and
trade. Employment of local people shall be encouraged for this will lead to an improvement in
the income levels and in turn in the standard of living.

7.6.3 Health

The impact on health is vied from two perspectives namely; the occupation health impacts
related to the construction and operation activities, andha@heccupationahealth impacts
occasioned by the ezation of theproposed minrgrid project The occupational health impacts

occu to the workers during their respective duties. During construction phase, the workers will
be exposed to hazards such as machine cuts, and repetitive injuries from use of tools and
equipment among other§he anticipated non occupational health impadtsb& associated
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with the use of labour from outsdhto Mkwiro. The use labour from outside the project site
may cause or increase the spread of communicable diseases such as dysentery, HIV/AIDS and
othersexually transmitted diseases.

7.7 Summary of Possible Environmental Impacts andSuggested Mitigation Measures
7.7.1 Positive mpacts

7.7.1.1 Socieeconomiclmpact

i. Enhance income generation: Bycouraging productive use of the electricity generated
through activities such as agpoocessing and small service businesses like hair salons,
it will enable villagers to engage in activities that generate income thus improving their
economicwellbeing

ii. Education improved: Lighting provided in the households at night providédren
with a chance to studfurthermore, uneducated adults can be encourageddaize
adult education classes in the evenings.

iii. Savings on fuel: When electricity is used asadternative to kerosene, charcoal and
firewood, savings are made on purchase of these. The additional income can be put to
other uses or as savings.

iv. Workload on women and children is reduced due to them spending less time on energy
related household tasksuch as collecting firewood. Time for productive uses is
available. The women can engage in sewing/tailoring while the children have more
study time. This also reduces physical impairments resulting from heavy load work.

v. Night time security is improveadithe village: If security lighting is provided at nigh
security improves in general including more night mobilitye to flood light
availability.

vi. Technical training will be provided to the villagers responsible for maintenance of the
generating systenThus technical skills will be provided to a number of the villagers.
They will in time train others and possibly develop an interest in acquiring more and
diverse technical skills.

vii. Telecommunication will be enhanced: With increased use of electric@ledestich as
TVs and radios, villagers will have more access to information thus giving them more
knowledge.

viii. The village social life will improve since community social gatherings at night
will now be possible.

ix. Electricity provided will have a positive impiaon the household's health situation. It
will decrease indoor air pollution from kerosene and firewood as well as reduce the risk
of fire. If cold storage is adopted as a productive use, the refrigerator might also be used
to store some essential medisn Use of groundwater pumps will also reduce water
borne diseases due to contaminated surface water.

7.7.1.2Environmental impacts
i. Reduced greenhouse gas emission and deforestation: When electricity is used as an
alternative to kerosene lamps, charcoal firewood, there is reduced carbon emission
as well as reduced deforestation.
ii. The project raises awareness of proper watershed management and reforestation to
secure the sustainable use of water resources.
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7.7.2Negative Impacts

i. It hasenvironmentalmpad on the overall ecology and ecosystem function of the area.
The mini- grid system is hybrid built to source energy from sunshine backed up by
generators. There will clearance of vegetation cover to create space where the solar
panels and generators wiit.s

ii. Being situatectlose to the ocean, there is the risk of pollution especially during the
construction phase waste such as rubble from the blasted rocks, concrete, steel bars,
bdlts, nuts, cables, cable drumgste oils, paper, plastics, metal and woeegetation
will be carried to the ocean

iii. Thereare possible oil spillages frogenerators creating a hazard to the ecosystem and
altering the aesthetic view of thélage.

iv. The project will cause soil erosion espegialuring the construction phase whim
turn will cause sedimentation during the rainy seasafter surface water rwoffs; and

v. The design ofhe system involving generatosdll cause noise pollutian

7.7.3Life-Cycle Global Warming Emissions

The proposed/kwiro mini-grid energy projecis a hybrid plant and it will emiBHGsfrom
the generataaindtransportatiorof equipment, and concrete and other matefitalsonstruction
and fuel requirements during operation. Howevenlas mini-grids have noemissions
associated ith other stages o& minigridd s -dydlef iacluding materials production,
materials transportation, esite construction and assembgperation and maintenancand
decommissioninghase

7.7.3Waste management problem of ndmodegradable equipment

Most of the compongs of electronic devices are not biodegradable and hence provides a
challenge in terms of disposal. Nbiodegradable equipment often remain inehgironment

for years and end up becoming a menace, eye sore as well as a laadscaigaal intrusion
problem.Toxicity and radioactive nature of Bvaste to the human, water, soil and animals
Electrical and electronic equipment contain different hazardous materials, whirmafel to
human health and the environment if not disposed of carefully. While isaturally occurring
substances are harmless in nature, their use in the manufacéleetasnic equipment often
results in compounds, which are hazardous (e.g. chrotméowmes chromium VI).

Table 14: Toxic Substances in Bwaste

Substance Occurrence in Ewaste

Halogenated compounds

PCB (polychlorinated biphenyls) Condensers, Transformers

TBBA (tetrabromebisphenoiA) Fire retardants for plasti¢thermoplastic

PBB (polybrominated biphenyls) componentsgable insulationT BBA is presently

PBDE (polybrominateddiphenyl ether{ the most widely used flame retardant

Chlorofluorocarbon (CFC) Cooling unit, Insulation foam

PVC (polyvinyl chloride) Cable insulation

Heavy metals and other metals:

Arsenic Small quantites in the form of gallium arsenig
within light emitting diodes
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Barium Getters in CRT

Beryllium Power supply boxes which contain silic
controlledrectifiers and xay lenses
Cadmium Rechargeable NiGHatteries, fluorescent lays

(CRT screens), printerinks and toners
photocopyingmachinegprinter drums)

Chromium VI Data tapes, floppyisks

Lead CRT screens, batteries, printed wiring boards
Lithium Li-batteries

Mercury Fluorescent lamps that provide backlighting

LCDs, in some alkaline batterieand mercury
wetted switches

Nickel Rechargeable NiCHatteries or NiMHbatteries,
electrongun in CRT

Rare Earth elements  (Yttriun Fluorescent layer (CR$creen)

Europium)
Selenium Older photocopyingnachines
Zinc sulphide Interior of CRT screengnixed with rare eart

metals

7.7.4Land Disturbance/Land Use Impacts

Solar energy facilities may require relatively large areas for solar radiation collebgorused
to generate electricity and this may interfere with existing land uses, sughazsg,
community uses, and minerals production if present in such area. Solar femilitidsmpact
the use of nearby specially designated areas such as wilderness areasf aréasl

environmental concern, or special recreation management Brepersiting decisions can
help to avoid land disturbance and land use impacts.

7.7.5Wayleave Acquisition and Compensation for Low Voltage lines

As already noted the project will involve connection of power to end users i.e.-tndome
householdOff-Grid areas. The low voltage lines to connect the households will be mainly
constructed along theublic landand the will not involve any resettlement. The low voltage
lines will require way leaves acquisition to facilitate line construction andqgiarteof power

line. Way leaves by definition is an easement or rights of way (ROW) which giveghhef

use or restricts the use of land of another in a way that benefits other peoplénarthtre
owner of the land.

While the project does not expeany resettlement, there may be need, nevertheless, to
compensate people whose assets, namely trees and crops may be damaged during project
implementation. Way leaves is necessary for protection of power lines and it is nobatsta

of facilitating fine construction. The Energy Act 2007 provides that when a peilltricity

supplier intends to lay a power line on land owned by another person, the smpgliebtain

consent (way leaves) beforehamtlie Way leave acquisition process entails thevghg main

steps especially for theonnection to customers.
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Survey, design and payment by the custdrileris forwarded to way leaves officer whbloecks

to see where the line wiflass in ordeto identify the people to consult Way Leave officer talks
toland owners or public utilityepresentatives e.g., roads authority on the need for a way leave
consenfThe land owners sign the way leave consent alloRB&ECto lay line on their land

Once consent is given the construction engineer/contractor proe@tdsconstruction.
Clearing of bushes and cutting of trees if any exists, will be undertaken miitimal,
disturbancevherever possible to pave way for the line. The wayleaves officer withgetyee
owners as stipulated by the law and RPF preparnethéoproject as per OP 4.42d records

will be kept.Once construction is done, the construction engineer does a memo to the way leave
officer to visit the site and assess the impact, if any damage to property has taken place.

In such a case, damage asseent and recording is done by way leave officer iptheence

of the owner and construction engineer or contractor who also sign the paregge report.
Costing for damages is done by the way leave officer using property damages stteddol

the companies which are developed by the chief way leaves officer in haitbogovernment
agencies such as ministry of agriculture and Kenya Forest sefieecost of damages are
forwarded to finance for processing the fu@sce the funds are readyetway leave officer
talks to the local administration i.ehief/assistant chief and arrange for a date when payments
will be made. The officer themotifies all the concerned persons on the day and time of payment
for damages which idone at the chiefassistant chiefs offic©nce payment is done the owner,
wayleave officer, a representative from finaifaecountant) and the chief signs the payment
record sheett is important to note that when granted, wayleave does not mean ownership of
land but onlylimited use to the land. This project may occasion damage to properties of third
partiesaccidentallyor necessitated by line construction, survey and mainten&iheesame
procedure shall be followed in this project. The main emphasis is thadritracor/supervisor

shall record all damages occasioned in the presence of the owrigther representative and
forward to the way leave officer who shall arrange for payments

7.8 Monitoring Roles and Responsibilities

The goal of monitoring is to measuthe success rate of the project, determine whether
interventions have resulted in dealing with negative impacts, whether further intervan¢ions
needed or monitoring is to be extended in some areas.

7.8.1 RERECPIU -Environmental and Social Specialists

The REREQPIU will have an environmental specialist and a social safeguard specialist who
will provide oversight, screening ofuls projects, and preparation @oRs for ESIAs,
facilitation, coordination, review of ESIAs, monitoring and evaluation ofhalldub projects.

The PIU will prepare quarterly monitoring reports of all active investments under
implementation and these will be submitted to the World Bank.

78 2 Banko6és Monitoring Support

The Bank will provide second line of monitoring compliance aochmitments made in the
Management Plans through supervision. The Bank will further undertake monitoringitiuring
scheduled project supervision missions. Specifically, for each year that the agreement is in
effect, MoOEP will be required to submit all theonitoring reports to the Bank as part of its
reporting and the Bank supervision missions will review these reports and provide feedback.
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7.8.3 National Environment Management Authority (NEMA)

The EMCA places the responsibility of environmental proteadioNEMA as the coordinating
agency. NEMA is charged with the overall role of providing oversight in regardonitoring

for all project activities that have potential impacts on the environment in Kenya. NEMA wiill
undertake periodic monitoring of thevestment projects by making regular site inspection
visits to determine compliance with the investment projects ESIAs approved and will further
rely on the submitted annual audit reports submitted for each investment project annually as
required by EMCA aga way of monitoring. NEMA will provide approvals and ESiéenseto

al | t he invest ment s based on t he ESI A reports submitted,
implementation of the investment project will not move forward. All monitoring reports as well
as annualenvironmental audit repost will be submitted to NEMA as specified by the
environmental assessment and audit regulations.
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CHAPTER 8: ENVIRONMENTAL AND SOCIAL MANAGEMENT
8.1 Introduction

A number of activities have to be carried out during th@ua phases of the project to ensure
adequate environmentahd social impact managemenhese include, but are not limited, to
the following:

8.2 Project Preparation

i. Collection of baselineata for maitoring purposes (for exampl&kwiro mini-grid

project aredevel of sunshineambient noisesocieeconomic conditions

ii.  Training ofmini-grid power projecstaff in environmenta&nd sociamanagement;

iii.  Verification of degyn detalils;

iv. Inclusion of environmentabnd socialspecifications in Tender Documents, and
development of Caalof Conduct for the Contractor; and

v. Preparation of an occupational health and safety manual for use during project
operation.

8.3 Construction

i Implementation and monitorirgf mitigation measures
i. Enforcement of occupational healthnd safety requirementé&onditions at the
Cont r aard, matedias storage, condition of equipment, protective clothing, etc)
that will be placed at the identified public land identified by the community members
iii.  Collection of data on sunshine levedsid noise and vibration levels and topography of
the area
iv.  Disposal of construction, solid and sanitary wastes in an acceptable manner and in
conformance with regulations;
v. Ensuring that the Contractor is following ti@»de of Conduct and environmental
specifications in the Tender Documents;
vi. Training the Contractor's workforce in environmental and social awareness and
responsibility (icluding STD/HIV/AIDS awareness); and
vii.  Liaison with local administration and communigabers in matters of disturbance to
the public, security sues, andsitingf t he Contractordéds Yard.

8.4 Operation
i.  Maintenance, calibration and checking of all equipment as specified in respective

manuals or regulations;

i.  Monitoring leakage and spills;

iii.  Collection of data on physiograplgeology and soils, sunshine levelad noisdevels
to be used for analysis and remediation where necessatry;

iv.  Disposal of solid and sanitary wastes in an acceptable manner and in conformance with
regulations;

v. Compliance wit occupational health and safety manual to be prepared during by
scheme management during the project preparation plrade;
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vi.  Environmental performance reporting (based on evaluation of data collected,
investigations, etc).

Table 9below presents the envitmental and social management plan. It describes how each
of the main mitigation measures proposed should be implemented, how frequently, and who
should be responsiblduring and after constructioMonitoring indicators and means of
monitoring hae also leen included the tablét is imperative that this Environment&tudy
reportis made available to the contractors bidding for the project during the tendering process
so that they can appreciate what is involved in implementing proposed mitigation measures and
will be able to include mitigation measures in the bills of quantiBesr tomobilization the
Contractor should also prepare his own environmental management plan for review by the
Supervising Engineer. In his schedule of works, the Contractor must include all proposed
mitigation measures, and the Supervising Engineeuldhensure that the schedule and
environmental management/monitoring plan are complied with. This will also lend a sense of
ownership to the Contractor, in addition to instilling in him a thorough understanding of the
pertinent issues.

The responsibilityfor supervision of the implementation of all the proposed mitigation
measures during construction and the defects liability period will lie with the Supervising
Engineer, while the Contractor will be responsible for day to day operational matters of
constuction, which will include implementation of mitigation measures that he is responsible
for. After the defects liability period, responsibility for the operation and maintenance of the
scheme will rest with themini-grid power projectmanager to be operatethrough IPP
arrangementsTable 13 also presents an estimate of the costs of environmental management
and mitigation.

8.5 Grievance Redress Mechanism (GRM)

The proposed mingrid project may lead to some grievande&rievance Redress Mechanism
(GRM) provides access to remedy and identifies procedures to effectively address grievances
arising from project implementatioRersons affected by the project must have an avenue where
they can formally lodge their complaints and grievances and have themlpmpesidered

and addresse®.otential sources of grievances and conflicts as a result of administration of the
mini-grid project include:

Inadequate or lack of consultation;

Concern over exclusion in decistomaking;

Poor communication and facilitation;

Dissatisfaction with levels of representation in the various project committees.
Discontentment regarding performance of mitigation measures epport from
alternative livelihoods)and

v Lack of transparency and accountability through the citereyagement

< < < < <
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Table 15: GRM Principles

Equity

Accountability

Transparency

Accessibility

Anonymity

Timely
Response

Confidentiality

Participatory
and socially
inclusive:

Building on
existing
informal and
formal dispute
resolution
flows

No complaint is too big or small. All complaints received shall be treate
with the urgency and the attention they deserve. All Aggrieved Partie
regardless of their social standing, ge&ler, political affiliation, religious
affiliation shall be given opportunity to be heard by the responsiblenini-
grid project officers without prejudice.

The project outcomes should benefit the people in the targeted communiti
as such thenini-grid projectmanagement is accountable to the people ir
communities, they operate in. Tireni-grid projectshould be responsive to t
needs of the commugiincluding their complaints and grievances.
Members of the community or aggrieved parties have the right to informe
on the grievance mechanism, how to access it, who is responsible for ha
their complaints and the potent@ltcome of the processes.

All people in the target communities must have unrestricted and free acc
the GRM. The project shall publicize the GRM to all those who may wis
access it and provide adequate assistance for aggrieved parties who m
barriers of access, inclin) language, literacy, awareness, finance, distanc
fear of reprisal. The Aggrieved Party shall be kept informed at each stage
process.

The GRM will not disclose the identity(s) of the AP by name or otherwis
maintain confidendlity.

This GRM should function promptly and speedily. Prompt action is not
desirable from the compl aintds p
point of view. Since delay causes frustration and tempers may rise
necesary that grievances should be dealt with speedily.

It is a common saying that justice delayed is justice denied. Howevel
6unnecessary delay constitutes a
the shortest possible time and a
Some of these casesdiincidences might require reporting to the WB T
Team immediately.

Grievances will be treated confi
identifiable information will be kept in the strictest confidence.

All project-affected personk fishers, community members, members of
vulnerable groups, project implementers, civil society, and the medéa
encouraged to bring grievances and comments to the attention of project
authorities Special attention will be given to ensure that poor and
marginalized groups, including those with special needs, are able to acce
GRM.

The GRM will build on existing structures of erfmal and formal dispute
resolution to enhance cost effectiveness. The GRM will rely on two existi
systems: informal dispute resolution practices (through the existing tradit
conflict resolution flows) and formal resolution practices (through exjsti
administrative and judicial flows by arbitration and courts of law). By doin
this, the mechanism can easily become acceptable as the majority of
stakeholders are already familiar with it.
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Grievance Redress Mechanism (GRM) bothnfiami-grid projectworkers and for dealing with
grievances between the community and the contragtemproposed that bottommunity and
the contractor should be accessible to the intended audiences

8.6 Grievance Procedures
i. Registration- Community members can inform thmini-grid project management
office about concerns directly and if necessargoulgh third partiesOnce a complaint
has been received, it will be recorded in a complaints log or data system. The log will
be keptin hardcopy or electronic formAll reported grievances will be categorized,
assigned priority, and routed as appropriate.

ii. Sorting and Processing This step determines whether a complaint is eligible for the
grievance mechanism and its seriousness and complexity. The complaint will be
screenedhowever this will not involve judging the substantive merit of the complaint.
The following guide will be used to determine whether a complaint is eligible or not:

Eligible complaintsmay include those where:
V The complaint pertains to tmeini-grid progect
V The issues raised in the complaint fall within the scope of issues the grievance
mechanism is authorized to address.
V The complainant has standing to file.

Ineligible complaintsmay include those where:

V The complaint is clearly nehini-grid project-related.

V The nature of the issue is outside the mandate of the grievance mechanism.

V The complainant has no standing to file.

V Other project or organizational procedures are more appropriate to address the

issue.

iii. Closing Outand EscalationProjectrelatedgrievances will be addressed and closed out as
appropriate. Th&RM will provide a channel foescalatiore.g. througHegal redress.
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Table 16: Environmental and Social Management Plarand Mitigation measures

Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
ENVIRONMENTAL MANAGEMENT PLAN
Earth |- Controlled clearing of vegetation andvegetation | Supervising| n/a (c) Inspection| (c) (c)
works of disturbed areas as required. Engineer / Continuous| Construction
- Management of excavation activities, and reuse/| Contractor cost.
storage / disposal of spoil.
- Undertaking of earthworks during dry season.
- There is minimal earthmoving involved as the
project site is an existing concrete canal. Howeve
any earthmoving involved, the overburden earth
be used iffilling the burrows
- Create contour drains during construction.
_5 Scheme| - Revegetation of all barren aretisbe coordinated | Design Mini-grid | (c) (o) (c) (o) (c)
a design with completion of different elements of the worky Engineer power Inspection continuous | Construction
(0 - Power lineand embankment stabilization measurg Supervising| project cost.
3 to be incorporated and maintained. Engineer/ | Manager (o) Routine
N Contractor O&M costs.
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Access Incorporation of properly designed dragea Design Mini-grid | (d) (d) on (c)
routes structures alongccess routes Engineer power verification | completion | Construction
and Revegetation of road embankments. Supervising | project of design of | of design | cost.
transmi Trash lines to be constructed and maintained wh{ Engineer/ | Manager | drainage (c) (0) (o) routine
ssion the transmission lines traverse steep terrain. Contractor structures continuous | O&M costs.
lines (c) (o)
Inspection
Air and Control speedehicles deliveringonstruction and | Supervising| n/a (c) inspection| (c) (c)
dust solar modules Engineer / / observation | Daily/rando | Construction
emissio Equipment/machinery operators and drivers of | Contractor m cost.
ns construction vehicles to be sensitised.
Maintenance of construction plant and equipmen
Watering to keep dust levels down.
Prohibit idling of vehicles.
Regular maintenance of the solar modules and
- relatedequipment
% Servicing of the machinery and generators to red
8, emissions.
= Stockpiles to be enclosed / covered.
< Engage sensitive construction workers.
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Noise Noise buffering measures such as the generator | Design Mini-grid | (d) (c) (c)
pollutio room to be incorporated into project design. Engineer power equipment Daily/rando| Constrution
n Installation activities to be restricted to daytime. | Supervising| project specifications| m cost.
Sensitize drivers of construction machinery on | Engineer/ | Manager | (c) Inspection| (0) (o) Noise metet
effects of noise andontrol measures Contractor / observation;| fortnightly | Kshs 30,0004
Maintenance of installation equipment noise monitoring | PPE cost§ see
Noise levels to comply with national standards measuremeni of noise; below.
Construction workers and drivers sensitised. No records maintenanc| Maintenance
movement of heavy vehicles after dark. (0) e as part of
Maintenance of plant and equipment. Inspection required by | operation costs
Workers in the vicinity of omvolved in high level observation; | manufactur
noise to wear respective safety and protective ge| maintenance | ers
> suchPPE (ear plugs/muffs) to be provided and us records; noisq specificatio
T enforced. measurement ns
& records
g
(@)
z
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Sedime| - Management of earthworks and spoil. Design Mini-grid | (d) (d) on (c) construction
nt - Incorporation and maintenance of erosion control Engineer power verification | completion | cost
loading measures Supervising | project of design of | of design | (0) routine
- Installation andnaintenance of silt trap. Engineer/ | Manager | erosion (c) O&M costs
- Interference with the marshland is not foreseen. | Contractor control continuous
> measures (o) monthly
S (c) or as
& inspection | needed:;
3 (o) Inspection| annual
© maintenanc
s e.
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Foul - Provision of proper sanitation facilities. Design Mini-grid | (d) (d) once (c) construction
water |- Design and construction of sanitation facilities Engineer power verification | when cost
contami ensuresompliance with national standards. Supervising | project of design of | designed | (0) routine
nation Engineer/ | Manager | sanitation (c) O&M costs
Contractor facilities sanitation
(c) inspection| facilities:
(0) inspection| compldion
of works
certificate;
other
aspects
monitored
daily
(o) daily
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
0] Specified areaear theproposed minrigrid project | Design Mini-grid | (d) (d) once (c)
pollutio has beemllocated for maintenance of constructioff Engineer power verification | when Construction
n equipment. Supervising | project of design of | designed | cost.
Provision of proper contained facility constructed| Engineer / | Manager | oil storage (c) oil (o) Spill kit
for storage of oil and oil products. Contractor facilities and | storage KShs 15,000/
QOil interceptor to be installed at stokmater drain interceptor | facility / other costs are
outlet, and maintained (c) Inspection| interceptor: | routine G&M
Fo) Procedures for proper storage, handling and disp (o) inspection| completion | costs.
2 of oil products, and spillesponse of works
c Provision of spill kit certificate;
-% Maintenance of power plant equipment other
< aspects
= monitored
€ continuousl
O
o y
(0)
continuousl
yi
maintenanc
e as
required.
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Solid Contractords pract i c e s|Supervising| Mini-grid | (c) Inspection| (c) Daily. (c)
waste and waste generated. Engineer/ | power (o) inspection| (o) Daily Construction
manage All waste to be properly disposed &fwale County | Contractor | project cost.
ment government waste collection point then disposed Manager (o) routine
a sanitaryandfill or dumpsite. O&M costs

Solid waste and Construction
Debris

During plant operation, waste to be segregated,
inventoried and disposal methods recommended
required by Waste Regulations.

Debris should be disposetf at approved sites
None required, if there are takack arrangements
with manufacturer or supplier(s). If not,
damaged/discarded panels can be disposed as p
EMCA Regulations for disposal of hazardous

wastes
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
New Properly planned excavation activities, including | Supervising| n/a (c) ESIA (c) ESIA (c) ESIA
gravel proper drainage, fencing, access and egress to tif Engineer / report, study done | Study: KShs
sites site, and rehabilitation of gravel siteagreed with | Contractor inspection. | when sites | 550,000/,
opened gravel site owner. are other costs are
by Prohibition of dumping of oil, garbage and spoil ir identfied included in
Contrac the gravel site area. and before | Construction
3 tor Dust reduction through water sprinkling. excavation | costs
% begins.
3 Other
K% aspects to
o be
£ monitored
= continuousl
y.
Other Specified standardsuch quality specificatioto be | Supervising| n/a (c) (c (c)
constru applied to all materials and appliances. Engineer / certificates, | continuousl| Construction
ction Specified materials not to be used for constructio| Contractor Inspection. |y cost.
materia Verification of sources of all construction materia
Is
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Clearin Controlled clearing of vegetation and trees. Supervising| Mini-grid | (c) Inspection| (c) Daily (c)
g All disturbed areas to be rehabilitated and re Engineer/ | power Construction
activitie vegetated. Contractor | project cost.
S Minimize extent of disturbance Manager
Construction is limited to a small project site so
habitat damage is minimal.
Furthermore, there is no requirement of construct
o of access roads to facilitate the project thus no
2 fragmentation of the shrubs and indigenous trees
= Change Baseline survey of aquatic flora, and follow up sty Design Mini-grid | (d) (d) on (d) included in
2 sin 5 years later. Engineer power verification | completion | design fee
% aquatic Plan the installation of a MV line crossing the forg project of project of project | (o) Baseline
D floral between fishermellkwiro there would be a major Managefi | design design study tocover
> compos impact by cutting trees. There is need topen the weir (o) baseline| flora and fauna
ition old telephone line path by cutting trees on 3 km 4 condition immediatel | and follow up
10 m width. This would also probably have impag Fisheries y, follow study: KShs
on mobility between Mkwiro anikwiro. Office and up study in | 100,000/ each
RERECi 5yrs
baseline
and follow
up
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Catchm| - Provision of support to KFS, KW$cal CBOand | n/a KFST (o) survey of | (o) forest | (0) to be
ent the local communities in the management of the forest forest cover | status study| determined.
manage forestto establish current status WRMA managemsg and recovery;| immediatel
ment nt, consistent y; follow
1% supported | records of up study in
g by with daily 5 years.
E assistance| hydrological
local flow
communiti
es.
WSB/WR
MA
Terrestr| - Controlled clearing of vegetation and trees. Supervising | Mini-grid | (c) (c) (c)
E « ial - Revegetation and rafforestation and of the site | Engineer/ | power continuous | Construction
5 % habitat and any areas that are cleared. Contractor | project cost
e destruct Manager
ion
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Change| - Project design to minimise pollution effects. Design Mini-grid | (d) (d) on (d) included in
sin - Baseline survey of aquatic fauna, and follow up | Engineer power verification | completion | design fee
aquatic study 5 years later. project of weir of project | (o) Baseline
fauna Managefi | design. design study covering
compos weir (o) baseline| flora and fauna
ition condition immediatel | i see above.
RERECI y, follow
baseline up study in
and follow 5 yrs.
up
Fish - Construction will nosignificantlyinterfere with the | Design n/a (d) (d) on (c) construction
natural aquatic lifeHowever, there will be Engineer verification | completion | cost
disturbance duringransportation of equipment of design of project
across the chanhe design
- Site to be left in a clean, aesthetic and restored | Supervising| n/a (c) certificate | (c) once (c) construction
S condition on completion of works. Engineer / of completion| when cost
= Contractor constructio
N nis
3 complete
Qo E
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
SOCIAL MANAGEMENT PLAN
Risk of Contractor to develop and implement an Supervising| Local (c) minutes | (c) every (c) HIV/IAIDS
STD/ STD/HIV/AIDS awarenesplan on prevention Engineer/ | administra| of awareness| month awareness
HIV/ mitigation Contractor | tion, raising (o) every 6 | KShs 100,000/
AIDS County meetings months (0) none
Medical
Officer of
Health
Gender | -Contractor to develop and impleme@BYV, SEA | Supervising| Local GRM Log (c) every
_5 Based | (Sexual Exploitation and AbusandworkplaceSexual| Engineer/co| administra| (c) minutes | month
e Violenc | Harassmen(WSH) Management plans (including pla| ntractor tion, of awareness| (0) every 6
2 e for prevention, response and GRM) County raising and | months
E (GBV) | -Contractor to ensure that a code of conduct is devel Medical training
= and signedy all with physical presence on site Officer of | meetings
= -Contractor to train and create awareness to | Health
£ communities and workers on GB
g -Contractor to ensure thdhe project GRM provides
@ confidential reporting, safe and ethical documenting
g GBV cases
n
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Stakeho| Contractor to develop and implement thak&holder | Supervising Minutes of (c) every
Ider Engagement Plan to guidensultations anohformation| Engineer/co all month
engage | disclosure to stakeholders ntractor engagements| (o) every 6
ment Contractor to ensurthat communityengagemerand held months
and disclosures done prior trojectmobilization
informa | Contractor to ensurill disclosure to communities on
tion positive and negative impadas well as opportunities
disclos
ure
GRM Contractor to developn effectiveproject GRMto Supervising GRM log (c) every
ensureavery grievance is registered, documented, ful Engineer/co month
addressed and closed 0BRM to ascertairanonymity | ntractor (o) every 6
and confidentiality. months
Instituti | Contractor teengage a qualified social specialist to | Supervising Progress (c) every
onal implement and monitor the ESMP Engineer/co reports month
capacit ntractor (o) every 6
y months
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Environmental/ Proposed Mitigation and Aspects for Monitoring Responsibil | Responsib| Monitoring Recommen| Estimated
Social Aspects / ity for ility for means ded Cost (KShs)
Impacts interventio | mitigation | (d) = design/ | frequency
n and/or monitorin | preconstruct | of
monitoring | g and/or | ion monitoring
during maintena | (c) =
design, nce after | construction
constructio | defects (0)=
n and liability operation
defects period
liability
period
Contrac| - Contractor to onsult with community and if Supervising | n/a
tors required pay compensation for temporal use of § Engineer /
Yard - Contractor to ensure restoration of contra@stgard | Contractor
and and workers site at the end of the construction
Worker period
scamp | - Contractor and community to havevatten
agreement on the above
© minutes ofconsultationmeetings, Letter of approval from authorities
Written agreement with (c) construction cost
communitesd(c) upon
mobilization before Yard is
se®©
Securit | - Security arrangements to peenpt influx of Local (0) number | (0) none
y workers administra| of criminal biannually
- Contractor will be expected to recruit security st tion incidents
local staff. Outside workers are recommended il reported
case the skills needed are not available locally. involving
outsiders
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Compensati RERECto disclose to communities their righf REREC | RERECI (c) (c) Planto | (c)
9 onof the and entitlements to compensationetmble T REREC to Compensatio| be prepareq Compensation
o affected them choose their most preferred compensa Compen | ensure timely| n Plan for the| Pre costs KShs.
; persons options sation resettlement | affected constructio | One million,
= REREC,communityandlocal administration | and and families; n; power plus admin and
> to identify appropriate and accessible land fq Resettle | compensatio | power line line monitoring
o compensation. ment n of the route map constructio | costs
g' REREC to compensatéfected persons for plan affected (o) Minutes | nto be
o loss of land, property and crops/trees in persons of public monitored
'g' accordance to the RPF. before the meetings, continuousl
s . project is implementati | y
5 REREC, community and local administration implemented, on and (0)
@ to ensurdegal documentation of land. progress continuous,
Q reports with

quarter
reporting

Local | Contractorto develop and implemerat labour Supervising| n/a (c) (c) monthly. | (c)
" employ | management pia including a recruitment platio Engineer Certificate of Construction
2 ment | address: /contractor employment. cost.
S - Priority given to local communities Employment
52 - Ensure an inclusive recruitment i.e. gender, tribj statisticgdata
g5 balanceVYMGs, basei.e.
o - Contractor to develop and implementhild number of
o= ProtectionPlanto mitigatethe risk ofchild labour locals,tribes,
; o ard employment of school children gendertype
2 3 of
= employmet
W a
= 8
3®3
2 g
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Impact | - Detailed investigations of the aguatic ecology to| Design Mini-grid | (d) study (d) once on| see above
on fish determine actuapecies near the proposed mini | Engineer power report completion
stocks grid project project of study
Manager (o) daily
e
g
B2
LL
Waste |- Proper treatment and disposal of sewage generg Design Mini-grid | (d) (d) once As above
and on site to comply with national regulatiosgch as | Engineer power verificatio©f | when (c)
Waste use of septic tanks. Supervising| project design of designed | construction
water |- Proper arrangements fdisposal of solid waste to| Engineer / | Manager | sanitation (c) cost
disposa comply with national regulations Contractor facilities sanitation | (o) routine
I (c) facilities: O&M costs
inspectid®@o) | completion
inspection of works
certificate;
other a®ts
monitored
daily
(o) daily
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cover details

Site Fencingor clearingof mini-grid power Design Mini-grid | (d) (d) once As above
Safety transmissiorine and site area. Engineer power verification | when (c)
The plots along the site area at the intake to be | Supervising| project ©design of | designe construction
fenced off. Engineer/ | Manager | structures, (c) cost
Contractor and fencing | completion | (0) routine
details of works O&M costs
(c) ©pection | certificate;
(0) ©her
inspection aspects
monitored
daily
(o) daily
Contractor to raiseveareness among local Supervising| Mini-grid | (c) minutes | (c) monthly| (c) constr
communitieson site safety ©gineer/ | power of meetings | (o) initially | conl27orkerro
Contractor | project with local monthly, utine O&M
Manager | cOunities then after 6| costs
(o) minutes | months
of meetings
with local
commur®es
- Site / Obtaining insurance to cover all accidents includ Sudvising | Mini-grid | (c)) PPE& | (c) (c) PPE incl
o worker Wor kmends Compensat i or Engineer/ |power first aid kit- | continuous | in Construction
3 s safety All workmen / visitors to be provided with suitabl{ Coi tractor | project inspection/ | (0) cost
e protective gear (such as nose masks, ear muffs, Manager | observtion; | continuous | (0) PPE: KShs
S helmets, overalls, industrial boots, etc) wor k me 100,000¢; First
= A fully equipped first aid kit on &, insurance aid kit KShs
3 Wor kmends compensati orf cover details 5,000
I regulations. (o) PPE &
c first aid ko-
S inspection /
g observat©
§ wor k me
@) insurance
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Potable Workers to be provided withotablewater for Supervising| Mini-grid | (c) inspection| (c) (c)
water drinking and domesti®e. Engineer/ | power (0) continuous | Construction
Contractor | ©ject inspection (0) cost
Manager continuous | (0) routine
O&M costs
HSE Health, Safety and Environment Officer to Supervising| Mini-grid | (c) (o) (c) upon (c) salaryi to
Officer be©ployed Engineer | power contract / mobilizatio | include in
Contotor project letter n and Contractors
Manager | c©mployme | thereafter | cost
nt every 6 (o) salaryi
months estimated at
(o) every 6 | KShs 40,000/
months per month
OHS OHS Handbook to be prepared. n/a Mini-grid | (o) handbook| (o) once (o) operation
Handbo power available after 3 cost
ok project months
Manager
Waste Proper treatment and disposal of sewage generg Supervising| n/a (c) inspection| (c) daily As above
and on site to comply witmational regulations such ay Engineer / (c)
Waste use of septic tanks. Contractor construction
water Proper arrangements for disposal of solid waste cost
disposa comply with national regulations.

Ensure proper solid waste disposal and collectio
system

Considebasic safetyprecautionaryneasuresuch
asproviding safety gears like Haats, boot®d
safety belt®le working at heights
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Pollutio Minimise pollution as above Supervising| n/a (c) inspection| (c) (c)
n Engineer / continuous | Construction
Contractor cost.
fe) Sensitiz Contractor to ensitizecommunities omproject Supervising| n/a (c) minutes | (c) (c) Constru®©n
Tg ation of impacts (disturbances) duriggnstruction©© Engineer / of meetings | Community| cost
Q commu Contractor sensitizatio | (mobilization)
P nity ni before
° mobil©tion
e . Dall
8 Erect warning/informative signs. Supervising| n/a (c) (c)oen (c)
O Engineer / Inspection. | erected. Constuction
a Contractor cost.
Nuisan Prohibition of construction activities at night. Supervising| n/a (c) (c) (c)
ce Engineer / Observation/| Continuous| Construction
Contractor inspection. | . cost.
Safety Controlled movement of all construction vehicles Supervising| n/a (c) (c) (c)
issues and specified routes. Engineer / Observation/ | Continuous| Construction
Adherence to speed limits by construction vehicl Contractor inspection. cost.
Warning / informative signs to be erected wherey
o construction works are in progress,
5 Alternative a®©s routes to be specifies
8 necessa&and
= All roads used by construction traffic to be
0 rehabilitated.
§ Sensitiz Contra® to sensitize commutieéss onthe risk of | Supervising| n/a (c) minutes | (c) (c)
2 ation of road safety© Engineer / of meetings | Community| Construction
commu Contractor sensitizatio | cost
nity ni before | (mobilization)
mobilizatio
n. Daily.
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Mini-grid buildings to be designed to blend into t| Design n/a (d) (d) when (d) design cost
surrounding environment. Engineer v©fication of | design (c)
Clearing of construction debris, and reducing duj Supervising design completed | construction
- levels, Engineer / (c) (c) cost
.g Restoration of the worke@a upon corfletion of | Contractor debris/dust | continuous;
> works, and inspection restoration
k= Planting and afforestation of thé ei and at end of
Tss observatd; | constructio
2 restoration/ | n
> afforestation
- completion
of works
certificate /
Blastin Blastingduring construction phage be carried out Supervisin| (c) blasting | (c) once (c)
° g by a licenced blaster, g license; when construction
G Regulatory safety precautions to be followed, | Engineer /| visual blasting is | cost
3 The area to be blasted to be @ddoff, Contracto | inspection of | to take
% Local administration andeighbouring ©la cordoned place
S communities informed well beforehand where ar area; minutes
[ when blasting will take pla® of meetings
2 with local
5 administratio
= n and
o community
leaders
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Fire Site to be properly equipped to prevent and fighf Supervising| Mini-grid | (c) inspection| (c) daily (c)
Precaut fire, in accordance national regulations. Engineer/ | power (0) (d) daily construction
ions Maintain fire fighting equipment regularly. Contractor | project inspection, cost
Provide emergency numbers at stratggimts. Manager | fire drills and (o) routine
Adapt effective emergency response plan. reports O&M cost
Install fire fightingequipment
Ensure adherence basic safety measures like
providing gloves, firstaid box, rubber mats, fire
extinguishers to handle all type of fires a&dlit
exit routes whilenstallers and O&M persan at
work, in ¢© of fire or any type of emergencies.
Emerge Emergency response plans for earth movementg Supervising| Mini-grid | (c) ERP (c) once at | (c)
ncy flood©fire and spills to be prepared. Engineer/ | power available beginning | construction
Respon ©s to include details for containment, clean up al Contractor | project (o) ERP of cost
se Plan ©toration/rehabilitation. Manager | available constructio | (o) routine
n phase O&M cost
(0)
annually
- Safety / sabota©Stress analysis tests to®e on | Supervising| Mini-grid | (c) test (c) when (c)
all pipes and structures. Engineer/ | power reports pipes / construction
- All project infrastructure t@®@fenced off and/or Contractor | project (o) test structures | cost
protected. Manager | reports installed (o) routine
(0) during | O&M cost
major
maintenanc
e
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Regularinspection and maintenance of the entire
power plant and associated infrastructure.
Regular Checkip

About twice a month, perform inspection on syst
operation, and confirm if any abnormality found
noting following items.

Generators: sound, rotation, olreating, smell,
greasing condition.

Control panel: dust, dirt, damage, overheating,
looseness, connection status.

n/a

Mini-grid
power
project
Manager

©
inspection
reports

(o) as
stipulated
in
equipment
specs and
procedures

(o) routine
O&M cost
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CHAPTER 9: ENVIRONMENTAL MONITORING AND FOLLOW -UP PROGRAMS

9.1 Environmental Monitoring

The project may haveninimal adverse environmental effects, provided that recommendations and mitigation measures identified in this report are
incorporated into all the contracts and followed by both the developer and the conDadtay.operation of thproposed mingrid projectthere will be

need for monitoring of air quality, water gitg) and ambient noise qualitithe purpose of environmtl monitoring is to ensure that the state of
environment of the project area is maintained at a level equal to or better tttamgtreiction conditions he designed power plant incorporates a built
in-system of monitoring and surveillance of key systemponents for safety, integrity and protection against loss of working fluid and power and safety

to humans and equipment.

9.2 Environmental Auditing

In compliance with LegaNotice No.101 of 2003, th@roponent will undertake environmentalditing of theproposed minrgrid project The poponent
will develop a comprehensive amnmental monitoringprogramthat will be used to:
i.  Ensure protection of the environment
ii.  Ensure that personnel exercise due diligence in carrying out acfivities
iii.  Evaluate the effectiveness btmeasures used to prevent or minimize environmental impacts.

Table 17: Environmental and Social Monitoring Plan (ESMP)

Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended

Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring ()= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =

construction and | after defects operation

defects liability liability period

period
ENVIRONMENTA ©ONITORING
Soi©rosion |- Efficiency of soil -Erosion -Zero erosion | Design EGIneer | Mini-grid power | (c) (0) (c) (0)

erosion measures | observed at projectManager | Inspection continuous
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended
Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =
construction and | after defects operation
defects liability liability period
period
specified Supervising
locations Engineer/
CONitractor
Noise - Noise levels at site| -Noise levels in | - Ambient Design Engineer; | Mini-grid power | (c) (0) noise | (c) Dai©random
pollution boundary. dBO© noise levels | Supervising projectManager | measurement | (o) fortnightly
- Noise levels inside (55 dB(A)). Engineer/ records monitoring of
powerhouse. -Permissible | Contractor (o) noise noise;
limits as measurement
peDational rrds
regulations
(Noise Rules
and NEMA
Noise
Regulations)
New gravel |- Rehabilitation of | -Site -Zero ervising Engineer | n/a (c) inspection. | (c) continuously.
sites opened gravel site(s) rehabilitated rObilitation Contractor
by
Contractor
Clearing - Rehabilitation of | -Established -Zero Supervising n/a (c) Inspection | (c) Daily
activities cleared areas vegetation vegetation Engineer /
Contractor
Changesin |- Baseline survey of | -Changes in -To be n/a RERECto hire | (0) study (o) baseline
aquatic flora aquatic flora and aquatic flora identified consultant to reports immediately,
and fauna fauna, and follow and fauna during carry out baseline follow up study
up study 5 years composition baseline study and follow up in5yrs

later.

after 5 years
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended
Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =
construction and | after defects operation
defects liability liability period
period
Catchment |- Provision of -Changes in -To be n/a KFSi forest (o) survey of | (o) forest status
management support to KFS, forest cover identified management, forest cover study
KWS, and the local during supported by and recovery | immediately;
communities in the baseline study RERECwith follow up study
management of the assistance fro in 5 years.
local forestto the local
establish current communities.
status
Fish - No or minimized -Fish ppulation | -To be DesignEngineer | Mini-grid power | (0) observation| (o) daily
pollution to the and types. identified projectManager
ocean during
baseline study
SOCIAL MONITORING
Risk of STD/ | - STD/HIV/AIDS - No. ofreported | - Data from | Contractor Local (o) medical (c) every month
HIV/ AIDS incidence rates incidence rates| localhealth administration, records (o) everysix
documented institutionson local Health incidencerates | montts
incidence and institutionsat
prevalence county level
rates and Minigrid
operator
GBV/ISEA/ GBYV casegeported | No. of GBV Data from Contractor Local GRM log (c) everymonth
WSH Code ofconduct cases reported | relevant administration, | GBV cases (o) everysix
and processed,| institutionsat and other relevan months
closed out national and institutionsand
local levelson Mini-grid
Operator
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended
Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =
construction and | after defects operation
defects liability liability period
period
GBV
prevalence
GRM Cases reported No. of cases No. and type o Contractor Local GRM log (c) every month
Effectiveness of GRM | reported existing administration concerns/griev| (0) everysix
Level of anonymityard | closedout, project related andMini-grid ances montts
confidentiality pending, concerns Operator
escalated No. and typeof
local redress
mechanisms
present
Stakeholder | - Stakeholder No. and typeof | No.and typeof | Contractor Local GRM log- (c) every month
engagement engagement proces{ stakeholders stakeholders, administration issues raised | (0) everysix
and - Level of engaged Type of and Minigrid montls
information information No. of information Operator Minutesof all
disclosure disclosure engagements disclosed or engagements
- Types of undertaken to be held
stakeholders Information disclosed
engaged disclosed to Level of
stakeholders project
awareness
- - Success of -No. of people RERECI Affected GRM log- (c) continuous,
Compensatio| compensatioplan compensated | No. of affected| Compensation partiegbeneficiari | resettlement | with quarterly
n of affected People compensate( and ype of partiesto be Plan es complaints reporting
partiesfor Type of Compensation | compensaig REREC (o) continuous,
loss of land, compensation receivedn full | Type of with quarterly
received compensation reporting
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended
Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =
construction and | after defects operation
defects liability liability period
period
property, Status of affected | - Status of
crops, trees partiesafter affected parties
receiving restored or
compensation enhanced
Contractors |- Contractor and -Agreement Contractor n/a GRM-log- (c) every month
Yard and community enforced 100% complaints (o) everysix
Workers agreement Minutes of montts
camp consultation
meetings
Local Employment -% of workforce | - Supervising Local ©GRM log
Employment statistics/database | from local No. of locals Engineer/ administration employment
(number of locals, communities available and | Contractor and Minigrid complaints (c) every month
tribes, gender, type | women and capable of Operator (o) everysix
of labour men, VMGs, taking up months
skilled and employment,
unskilled men, women,
- VMGs, skilled
ard unskilled
Institutional -All social aspects | No. of pogress | - Availability Contractor Mini-grid Progress (c) every month
Capacity identifiedin the reportssubmitted| of qualified operator reports (o) everysix
ESMPi.e. GBV, (frequency on social submitted months
local employment, | reporting) specialist
stakeholder Quality of

engagement,

progress reports
aligned to ESMP|
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended
Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =
construction and | after defects operation
defects liability liability period
period
information
disclosureetc.
Child -Code of conduethild | -No. of cases -No. of Contractor Local GRM-log- (c) every month
Protection labour/employment of | reported on children administration complaints (o) everysix
school going children | children enrolledand and Minigrid about children | montts
-Childrenreportedly dropping out of | attending Operator dropping out of
dropping out of school| school, and local schoos school
utilization of within project
child labour area
Site Safety |- Security and safety | - No. of - Zero Design Engineer | Mini-grid power | (c) (0) records | (c) (0)
level of site accidents and | accidents and| Supervising projectManager | of accidents continuous
infrastructure incidents incidents Engineer/ and incidents
Contractor
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Proposed Aspects for | Performance Baseline data | Responsibility Responsibility Monitoring Recommended

Environmen | Monitoring Indicator fo©ntervention for mitigation, means frequency of
tal/ Social and/or monitoring (c)= monitoring
Aspects / monitoring and/or construction
Impacts during design, maintenance (o) =

construction and | after defects operation

defects liability liability period

period
Site / - Use of PPE -No. of workers | - All workers Supervising Mini-grid power | (c) ) PPE & (c) continuous
workers using PPE using PPE Engineer/ projectManager | first aid kit - (o) continuous
safety Contractor inspection /

observation;
wor kmen
insuranced
cover details
(o) PPE & first
aid kit -
inspection /
observation;
wor kmen
insuranced
cover details

139




CHAPTER 10: DECOMMISSIONING PHASE
10.1 Introduction

This is an important phase in a project cycle which comes when the lifespan of a project has come
to an endThe project life is 30 years; howevbatteries will be replaced after five (5) yedffy

any unforeseen circumstances the operation of thgopeamini-grid power projecteases, the
removal of facilities and structures will entail demolition of buildings, slabs, foundations and other
structures within the built area of thani-grid power projectand proper disposal and/oruse

of demolitim materials followed by backfilling, gradingnd revegetation of the siteAll
underground storage tanks and any facility containing hazardous liquid shall be located and
removed. Disposal of such materials shall be governed by the national standarfiglowing

should be undertaken to restore the aesthetic value of the environment.

10.2 Mini -grid power project machinery, structure and waste

i.  The proponent to employ integrated solid and liquid waste management;system
ii.  The proponent together with the &d@ouncil will select disposal locations based on
propertiesof particular wastes generated;
iii.  Removal, recycling, reise or selling of scrap materiagnd
iv.  All disposals should be done according to legal requirements.

10.3 Rehabilitation of project site

i. Landscaping
ii. Revegetation of the site to restore the aesthetic value of the envirgnment
iii.  Proper erosion control measures duringegetation
iv.  Proper monitoring and inspection of the site for indications of erpaiwh
v. Fencing and signs restricting ass¢ominimize disturbancand assure safety

10.4 Socieeconomic impacts

i.  Ensure safety of workers
ii.  Offer advice and counseling to employees on other livelihood opportynities
iii.  Assist with reemployment and jolseeking of the involved workforcand
iv. Compesation and suitably recommend the project workers in seeking employment
opportunities elsewhere.
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CHAPTER 11: CONCLUSIONS AND RECOMMENDATIONS
11.1 Conclusion

In accordance with the Environmental Management and Coordination Act 1999 and The
Environmental (Impact and Audit) Regulations, 2002, the findings ofEtindéronmental and

Social Impact Assessmecdrried out for this project indicate that possible envirental impacts
generated during operations and decommissioning phases will be addresses effectively by the
proponent through the mitigation measures indicated in the matrix above.

As per the above analysis of the aspects of both positive and negatin@prrnital impacts of

the projectds cxersioundnosignificant megative impaets that could

pose adverse effects to the extent of barring theroposed minigrid project from being
implemented. However, the minor potential negative ingpmof theproposed mingrid project

could be managed with the suggested environmental and social mitigation management plans.
Having considered the data collected, analyzed and collated information that is available, it is the
expertsdéd conmti dered opinion

i.  The projectDoes Notpose any serious environmental concern, other than those of a
minor scale that accompany most development activities;

ii.  The positive impacts of the project far outweigh the negative ones, which will be
adequately contained by folking the prescribed environmental management and
social impact management plans; and

iii.  Assuch, the project should be allowed to commence, and activities be managed within
the provided Environmental Management Plan and sound environmental management
practies that are internationally recognized.

11.2 Statutory Compliance

The proponent and the contractor shall ensure that they implement statutory provision of the
statutes mentioned BhapterFive (5)
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13. APPENDICES
Appendix 13.1: Terms of Reference for the Assignment
1. Scope of ESIAStudy report

The ESIA experts conducted the Environmental and Social Impact Assessment (ESIA) Study
report and prepared an ESIA Study report as per the general ESIA guidelines and administrative
procedures issued by the Authority as provided for by thér&mwmental (Impact Assessment

and Audit) Regulations 2003. The scope of the ESIA study as established under these
regulations included the following:

2. Contents of thestudy report:

A Study report should include the following details:

Name of the propom, PIN number, address and contact person

Title of the project

Objectives and scope of the project

Nature of the project;

Location of the proposed project, including the physical area that may be affected by
the projectds activities;

Types of activitieshat will be undertaken during the project construction, operation and
decommissioning phases;

Design(s) of the project;

Materials to be used, products andgdrgducts, including waste to be generated by the
project and the method(s) of their disposal;

Potential environmental impacts of the project;

Mitigation measures to be taken during and after implementation of the project;

An action plan for the prevention and management of foreseeable accidents during the
project cycle;

A plan to ensure the health asafety of the workers, and neighbouring communities;
Economic and social benefits to the local community and the nation in general;
Project budget;

Views of the public about the project, indicating representativeness of the potentially
affected people; and

An environmental management plan (EMP) for the entire project cycle.

= =a =8 -8 =4 = =8 =4 = =4 = = =8 =8 -4 A

3. ESIA Study Guiding Issues (Ref: Second schedule EIA/Audit Regulations, 2003):

1. Ecologicéconsiderations including the effect of project on the number, diversity, breeding
habitsof wild animals and vegetation,
2. Effect of project on:
A Soil fertility,
A Breeding populations of fish, game or wild animals
A Natural regeneration of woodland and sustainable yaeld
A Wetland resource degrading or wise use of wetlands
3. Ecosystenmaintenance including
A Effect of proposal on food chains
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Nutrient cycles
Aquifer recharge, water runoff rate
Real extent of habitateind
A Fragile ecosystems
4. Social considerations includiiig
Economic impacts
Social cohesion or disruptipn
Effecton human health
Immigration or emigration
Communicatiori roads opened up, closed, reroytaod
Effects on culture and objects of cultural value
5. Effect on landscape includiiig
A Views opened up or closed
A Visual impacts (features, removal of vegetate.t.c.)
A Compatibility with surrounding areand
A Amenity opened up or closed
6. Land use$
A Effects of project on current land uses and land use potentials to the project area
A Possibility of multiple useand
A Effects of project on surrounding landessand land use potentials
7. Effects of project on water resources including
A Rivers
Springs
Lakes (natural and mamade)
Underground wateand
Drainage patterns/drainage systems
8. Expected Outputs
The expected outputs from the ESIA study wertobews:-
A description of the proposed site and the immediate surroundings with respect to
The proposed project,
Stakehol derso6 opinions and suggestions
Clear impact projections that would be associated with the proposjedt,
Appropriate mitigation measures and a monitoring plan on the significant impacts,
An environmental management plamd
Ten (10) copies of and an electronic copy of the ESIA study report for submission to
NEMA.
9. Responsibility of the Client
A Payfor any testing that may be demanded by NEMA
A Pay consultancy fees for the ESIA study report
10. Appendices
A All relevant documents)

> >

I > >

> > > >

I I > > D
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Appendix 13.2: List of some Stakeholders and Neighbours Interviewed

Position Telephone
S/No | Name Livelihood source number
1. | Fatuma Masoud Neighbour Retail business 0729402440
2. | Tima Mataka Neighbour Crop farming 0702508786
3. | Immamu Dossa Neighbour Casual employment 0716085537
4. | Mariam Hamsa Neighbour Retail business 0723218479
5. | Fadhil Mohammed Neighbour Tourism 0718937083
6. | Mwalola Hemedi Neighbour Fisheries 071281587¢
7. | Mwalim Adhman Neighbour Fisheries 0718862336
8. | Abdalla Masoud Neighbour Fisheries 0721869845
9. | Janet Charo Neighbour Salaried employment 0728532883
10. | Mwanakombo Hassar] Neighbour Fisheries 0708846780
11. | Burhan Khamis Neighbour Fisheries 0724730641
12.| Mwenye Haji Abdala | Neighbour Fisheries 0720496421
13. | Rashid Omar Neighbour Fisheries 0722281954
14.| Mepandu Hmisi Neighbour Salaried employment 0707886721
15. | Hamisi Salim Neighbour Casual employment 070554433¢
16. | Rashid Juma Neighbour Fisheries 0728888633
17.| Ali Swalehe Neighbour Fisheries 0714314577
18. | Salama Yasmin Neighbour Crop farming 0723230073
19. | Lali Hemed Neighbour Fisheries 0727807373
20. | Mabibo Kadzo Neighbour Tourism 0729202443
21.| Haji Omar Neighbour Tourism 0714180304
22.| Abdul Aziz Hemed Neighbour Fisheries 0791028896
23.| Mwanaate Masai Neighbour Trading 0720389907
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Appendix 13.3: Map showing location of minigrid power project

Marine Reserve

Kisite Marine Park
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Appendix 13.4: Principles of Corporate Social Responsibility (CSR) Guiding Principles

i.  Focus on stakeholders and NOT shareholders

ii.  Focus on the three spheres of sustainability: economic, social and environmental
iii.  Operating beyond legal compliance as an accountaapipyoach.
iv.  Focus on long term and NOT short term impacts
v. A holistic approach that includes both internal and external issues
vi.  Responsibility proportional to firms influence in society

vii.  Global and NOT just local responsibility

viii.  Supply chain approach to respdnily as opposed to compartmentalized approach
ix. Embeddedness: i.e. continuity of CSR, continuous learning and change management
X. Measurement: i.e. having in place systems to assess impacts and monitor change.
xi.  Reporting: i.e. Companies to disclose their emwvinental and social performance

xii.  Verification: Willingness for firms to prove good things they purport to be doing

Source(www.Ufadhilitrust.org/ufadhili_publications
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Appendix 13.5: Bill of Quantities (BQ)
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Appendix 13.6: NEMA Registered Lead Expert Registration Certificates

FORM 5 (r. 14(4))
Application Reference No:..... 272........ |
Registration N IO i ;
(.,*"‘M "‘““c,,,‘ FOR OFFICIAL USE
{ -}
4 il
THE ENVIRONMENTAL MANAGEMENT AND COORDINATION ACT
CERTIFICATE OF REGISTRATION AS AN ENVIRONMENTAL IMPACT
ASSESSMENT/AUDIT EXPERT
This is to certify Ms..... MR. JOSEPH KATHIAI KURAUKA . ... .. ...
BF..osniosenio B0 BEPL JGSRE 00100, NATROME. . . S (Address)

has been registered as an Environmental Impact Assessment Expert in accordance with the provisions

of the Environment Management and Coordination Act and is authorized to practice in the capacity of

a Lead Expert/Associate Expert/Firm of Experts (Type)............ LEAD EXPERT . . .

Signature

(Seal)

Director General
The National Environmental Management Authority

GPK (L)
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Appendix 137: NEMA Registered Lead Expert Practicing License, Year 208

FORM 7 (r.15(2))

mazingira yetu | uhai wetu | waiibu wetu

NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY(NEMA)
THE ENVIRONMENTAL MANAGEMENT AND CO-ORDINATION ACT

ENVIRONMENTAL IMPACT ASSESSMENT/AUDIT (EIA/EA) PRACTICING LICENSE
License No : NEMA/EIA/ERPL/9775
Application Reference No: NEMA/EIA/EL/13392

M/S Dr Joseph Kathiai Kurauka
(individual or firm) of address

P.O. Box 17286-00100, Nairobi.
is licensed to practice in the

capacity of a (Lead Expert/Associate Expert/Firm of Experts) Lead Expert
registration number 0673

in accordance with the provision of the Environmental Management and Coordination Act Cap
387.

Issued Date: 2/28/2019.

Director Genera
The National Environment Management
Authority
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Appendix 13.8: Assistant Chief and community members during consultations
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Appendix 13.9: Some of the responses from the stakeholders consultations

! @) O@.

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
‘ PROJECT FOR THE PROPOSED MINI GRID POWER PROJECT
| WITHIN MUKUIRU ISLAND, KWALE COUNTY

PROPONENT: RURAL ELECTRICITY AUTHORITY (REA)
STAKEHOLDERS AND PROJECT NEIGHBOURS COMMENTS -

Environmental Management and Coordination Act (EMCA) of 1999 and
Environmental Assessment and Audit Regulations 2003 require that Environmental
Impact Assessment (EIA) and Environmental Audits (EA) be done on projects as a
matter of law. Neighbours comments are significant components of this process.

| : Rural Electrification Authority (REA) is proposing to construct a mini grid power
project within Mukuiru Island, Kwale County. As a neighbour/stakeholder, you are
invited to give your comments on whether you have any issues with the proposed

activity.

NAME & | STAI.G_‘:_‘HOLDER/“ ‘COMMENTS ] TELEPHONE &

ID. NO. NEIGHBOUR i i PLOT NO.

FATOMN s7AKEHOLDER | - ¢ Lusm/c/ !

AMASOUD At |
Spownse ¢ |

P BOAUNM| AL process

26 K mhz (e .

8932 AL profiaz/bf
- léqﬁobc/w
(‘Q,:y" G‘V\QIIM
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Question 1: In your own opinion, what are the main positive impacts of the proposed
mini grid power project?

- Increzyed buingss achWhed
— 2 r v P {2 v
— prome e h=~4 /K R cow

. ! J J

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

- roree,  pPollehoc

lSINCcAR O & veecolz (26 COvRLS
= 0;/5,9//(,%49)4 % (;oérg,ab&\

Question 3: What are the possible mitigation measures to be put in place to address
the negative impacts?

—~ Corpofed norgs pellubon

— poper plee® /W2 labhor. /

— ’;Z)G‘pJ/ LA A : /

— pwroper hndg o (e 1 D
comholted vepefrhoe cCecvance.

Question 4: Do you think the problems the project intends to address will be
alleviated? .

1=Yes M
2=No [ ]

Question 5: Do you support the proposed small-hydro power project in this area?
1=Yes [V

2=No []
If NO, give reasons/comments regarding your objection:
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Question 1: In your own opinion, what are the main positive impacts of the proposed
mini grid power project?

OEnogee of ww lbusmsses
Q) Seuwndn,  uwpasemet

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

Q) Wate- ?{“t;m\ S fom S;—x\\qg,q ]

Question 3: What are the possible mitigation measures to be put in place to address
the negative impacts?

® Brswe no \zaxw&wmws-

Question 4: Do you think the problems the project intends to address will be
alleviated?

1=Yes ¥1
2=No []

Question 5: Do you support the proposed small-hydro power project in this area?

1=Yes T
2=No []
If NO, give reasons/comments regarding your objection:
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mini grid power project?

Q Ewergenco ¥ Mcﬂﬂ Qognda® businosses.

@) Tnpornat o Sockr n q Waqo

; Question 1: In your own opinion, what are the main positive impacts of the proposed
i

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

@NDT.SL ;\)c\\u*\\cm‘
} ONSN S!;\\bg}z_, Lrom ‘\ﬁa_ggz«.u&im«s-

Question 3: What are the possible mitigation measures to be put in place to address
i the negative impacts?

! . @ CMM N1SQ.
@ Ensure w0 RGS  Awm RAlralyy S-

Question 4: Do you think the problems the project intends to address will be
alleviated?

1= Yesl[/f

2=No [ ]

Question 5: Do you support the proposed small-hydro power project in this area?

) 1= Yes (/]/
! 2=No []
- If NO, give reasons/comments regarding your objection:

L
N A
TN ¥

8
i
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ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
PROJECT FOR THE PROPOSED MINI GRID POWER PROJECT
WITHIN MUKUIRU ISLAND, KWALE COUNTY

PROPONENT: RURAL ELECTRICITY AUTHORITY (REA)
STAKEHOLDERS AND PROJECT NEIGHBOURS COMMENTS

Environmental Management and Coordination Act (EMCA) of 1999 and
Environmental Assessment and Audit Regulations 2003 require that Environmental
Impact Assessment (EIA) and Environmental Audits (EA) be done on projects as a
matter of law. Neighbours comments are significant components of this process.

Rural Electrification Authority (REA) is proposing to construct a mini grid power
project within Mukuiru Island, Kwale County. As a neighbour/stakeholder, you are
invited to give your comments on whether you have any issues with the proposed
activity.

NAME & | STAKEHOLDER/ | COMMENTS : TELEPHONE &

ID.NO. |NEIGHBOUR ' ; PLOT NO.

Inamy [Stace voroea—! SOt e prge oty 3
SOR 6534

Dossa "”“Q Ra% Y el

0956564 3

Llhame o wssul

WAl e \)W‘

-
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Question 1: In your own opinion, what are the main positive impacts of the proposed
mini grid power project?

@ M\Lﬁ 6\,»\)\ S—\—uxco/ikq (‘(-o'v ?u&\\s a:\,éL
SAu Ak ] -

>

(@E=VNTEPRE =f_power oh(q‘zehALau:Q— busSinesses.

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

O Noise ?o\\wﬁm\ Ao g;m\uvc&brs

Question 3: What are the possible mitigation measures to be put in place to address
the negative impacts?

O Codxlled nise fov goaerators.
&) E’\Sumu\g\l no  Baky Awm  fenoralmes

Question 4: Do you think the problems the project intends to address will be
alleviated?

1=Yes \{/j

2=No [ ]
Question 5: Do you support the proposed small-hydro power project in this area?

1=Yes LA
2=No [] :
If NO, give reasons/comments regarding your objection:
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ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
PROJECT FOR THE PROPOSED MINI GRID POWER PROJECT
WITHIN SHIMONI ISLAND, KWALE COUNTY

PROPONENT: RURAL ELECTRICITY AUTHORITY (REA)
STAKEHOLDERS AND PROJECT NEIGHBOURS COMMENTS

Environmental Management and Coordination Act (EMCA) of 1999 and
Environmental Assessment and Audit Regulations 2003 require that Environmental
Impact Assessment (EIA) and Environmental Audits (EA) be done on projects as a
matter of law. Neighbours comments are significant components of this process.

Rural Electrification Authority (REA) is proposing to construct a mini grid power
project within Shimoni Island, Kwale County. As a neighbour/stakeholder, you are
invited to give your comments on whether you have any issues with the proposed
activity.

NAME & | STAKEHOLDER/ CY(Z)MMENTS TELEPHONE &
ID.NO.. ' |NEIGHBOUR | f PLOT NO.

BuatiN @WJQJ“- \ et A gl

S 1241050 b\
L Qo N Wl e \
wogl o (Qedk
w lomtorr (W

Signature of the Respondent \4)\'0»":‘-& e ) ) Date Qé\l’k\ SRR
Interviewed by ... PN 1. Gaenne K?K\S\.'..Signature e
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Question 1: In your own opinion, what are the main positive impacts of the proposed
mini grid power project?

\&\mua&ul c\o«\x\mm‘ D R I RS
AL b i =

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

C\Mx& 3’@ ey Wiy i\b\mwx

Question 3: What are the possible mitigation measures to be put in place to address
the negative impacts?

Ji‘_mm o R ow As G Aoty

Question 4: Do you think the problems the project intends to address will be
alleviated?

I=¥Yes [qf

2=No [ ]

Question 5: Do you support the proposed small-hydro power project in this area?

1="Yes [/]
2=No []
If NO, give reasons/comments regarding your objection:
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ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

. PROJECT FOR THE PROPOSED MINI GRID POWER PROJECT

WITHIN SHIMONI ISLAND, KWALE COUNTY

PROPONENT: RURAL ELECTRICITY AUTHORITY (REA)
STAKEHOLDERS AND PROJECT NEIGHBOURS COMMENTS

Environmental Management and Coordination Act (EMCA) of 1999 and
Environmental Assessment and Audit Regulations 2003 require that Environmental
Impact Assessment (EIA) and Environmental Audits (EA) be done on projects as a
matter of law. Neighbours comments are significant components of this process.

Rural Electrification Authority (REA) is proposing to construct a mini grid power
project within Shimoni Island, Kwale County. As a neighbour/stakeholder, you are
invited to give your comments on whether you have any issues with the proposed
activity.

NAME & | STAKEHOLDERI COMMENTS : TELEPHONE &
ID.NO. . |NEIGHBOUR | | PLOT NO.

m:mn\%%({[ \&NWW‘* X Qﬁred o*nekﬂe»g,
M ot o ’f"“w\ e | Pigh AT K4S
4‘;‘?%5' (}é‘“

Quosnnat on e WS

Signature of the Respondent ol %(—% ................... Date ﬁ \k\()&f\ ........
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Question 1: In your own opinion, what are the main positive impacts of the proposed
mini grid power project?

- e v Py I woden o -

Question 2: What are the possible negative environmental impacts of the proposed
small- mini grid power project?

~ chedntlotin

i o

Question 3: What are the possible mitigation measures to be put in place to address
the negative impacts?

-Co Doget  d@ wooene <k Suuha

Question 4: Do you think the problems the project intends to address will be
alleviated?

1=Yes A

2=No []
Question 5: Do you support the proposed small-hydro power project in this area?

1=Yes [
2=No []
If NO, give reasons/comments regarding your objection:
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