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EXECUTIVE SUMMARY

E-1- Introduction and Project Brief

The Ministry of Energy (MOE) hereinafter refer to as proponent is implementing the Kenya Off -Grid Solar
Access Project (KOSAP) in 14 underserved counties in Kenya. The aim of the project is to provide clean
and modern energy services through off-grid solar solutions. The Proponent is coordinating the
implementation of the project through the implementing agencies; Kenya Power (KP) and the Rural
Electrification and Renewable Emergency Corporation (REREC). The project is funded by the World Bank
Group with $150 million and a $5 million grant from the Carbon Initiative for Development. The goal of the
project is to bring electricity to around 250,000 households, 476 community facilities, and 380 boreholes
in the target counties, benefiting low -income groups. It also includes the sale and installation of 150,000
efficient cook stoves. The project focuses on marginalized areas based on the County Development Index
(CDI) and aims to address infrastructure deficits, lack of access to roads, electricity, water, and s ocial
services in these underserved counties. To ensure sustainability, the project relies on public funding, local
community participation, and the institutional capacity of KP, REREC, and the MOE.

The KOSAP consists of four main components. The first canponent, focuses on the implementation of mini -
grids to provide electricity to community facilities, enterprises, and households in areas where mini -grids
are the most cost-effective option. The second component, aims to electrify households through standalone
solar systems in areas without load clusters where standalone systems are the best technical and financial
solution. The third component, supports the electrification of public institutions and community facilities
using standalone solar systems. It also includes the installation of solar PV-powered water pumps for
consumptive purposes. Lastly, the fourth component, provides funding for implementation support,
technical assistance, and capacity building activities to ensure the sustainability and impact assessment of
the interventions carried out under the other components of KOSAP.

In Isiolo County, one of the target counties, the Proponent is proposing to develop 9 No. mini grid facilities
including Malkadaka Mini Grid discussed in this report. In order to adhere to both national and donor
requirements, the Proponent engaged the services to the consortium of Norken International Limited and
Centric Africa Limited to undertake the ESIA. The ESIA has been conducted following the requirements
outlined in the Environmental Management and Coordination Act (EMCA) 1999 and its amendments, as
well as international environmental and social policies such as the World Bank's OP 4.01 on environmental
assessment.

E-2- Project Categorization and Justification

In the World Bank context, there have been several projects supported by the organization that aim to
provide electricity to communities located far from the national grid. These projects utilize off -grid
approaches, meaning they are independent of a national or regional grid. The experience gained from
these projects provides valuable guidance for designing sustainable off-grid electrification initiatives,
particularly those targeting dispersed and economically disadvantaged communities. The Malkadaka
proposed site aligns with this category of projects that the World Bank has been involved in.

In the Kenyan context, the Environmental Management and Coordination Act (EMCA) of 1999, as amended
in April 2019 through Legal Notice No. 31, classifies solar power farms and plants as medium risk projects.
This categorization provides a framework for assessing and managing the potential environmental and
social impacts associated with such projects. By categorizing the Malkadaka site as a solar power facility,
it falls within the medium risk project category as per the Kenyan legislative framework.

E-3 Approach and Methodology

The Environmental and Social Impact Assessment (ESIA) for the proposed project followed a structured
process, beginning with kick-off meetings and online discussions involving the Proponent, Implementing
agencies, and the World Bank Environmental and Social Safeguard Team. These consultations were
instrumental in establishing the project's scope, deliverables, timeline, and methodology. Subsequently,
screening and scoping exercises were conducted to evaluate potential social and environmental risks. A
thorough desk-based review was also undertaken to assess existing project documentation, legal
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requirements, and relevant plans.

The study employed a comprehensive approach to gather primary and secondary data for the project. Both
gualitative and quantitative methods were utilized, with secondary data obtained through literature reviews.
Primary data collection involved various techniques, including physical observations, photography,
interviews, and stakeholder consultations. This comprehensive approach enabled a comprehensive
examination of the project's environmental and social aspects, ensuring a holistic understanding of its
potential impacts.

The study further involved the identification and assessment of potential impacts throughout the project's
life cycle. Key areas of evaluation included land use, water resources, biodiversity, air quality, noise levels,
community health and safety, and socio-economic conditions. To mitigate adverse effects, the study
developed environmental and social management and monitoring plan, aiming to address both positive and
negative impacts that may arise from the project. These measures aimed to ensure the project's
sustainability and enhance its overall environmental and social performance.

E-4 Legislative Regulatory Framework

The evaluation, planning, and implementation of the proposed project is guided by the World Bank's
Environmental and Social Framework, the national legislative framework, and the project's safeguard
instruments. These measures aim to ensure environmental sustainability, protect the rights and needs of
indigenous peoples and marginalized groups, and minimize adverse impacts through effective management
and mitigation measures.

The Government of Kenya established the Environmental Management and Coordination Act (EMCA) in
1999, providing a legal framework for environmental management. EMCA takes precedence over other
sectoral laws related to the environment. In 2013, the government formulated a national Environmental
Policy with the goal of promoting sustainable management and use of the environment.

Collaboration and consultation among government agencies and stakeholders are essential for coordnating
environmental management effectively. Key institutions in Kenya responsible for environmental issues
include the National Environment Management Authority (NEMA), County Environment Committees,
National Environmental Complaints Committee, National Environment Action Plan Committee, Standards
and Enforcement Review Committee, National Environment Tribunal, and National Environment Council
(NEC).

The project also adheres to the World Bank Safeguard Policies, which aim to improve decision-making

processes, promote sustainable project options, and involve affected people in consultations. The applicable

operational policies for this project include Environment Assessment, Natural Habitats, Indigenous Peoples,

and Involuntary Resettlement. The Environmental and Social Impact Assessment (ESIA) considers these
policies and addresses potential environmental and social concerns.

Additionally, the ESIA references other Safeguard Instruments prepared under the Kenya Off-Grid Solar
Access Project (KOSAP), incluohg the Environmental and Social Management Framework (ESMF),
Resettlement Policy Framework (RPF), and Vulnerable and Marginalized Groups Framework (VMGF). These
instruments provide procedures and guidelines for assessing and managing environmental and sodal
aspects specific to the proposed subprojects under KOSAP.

E-5 Environmental Setting

The topography of the project site is an open area with a fairly gentle slope with mild undulations. As
shown in Figure 4-3 the site drains to the North East of the si te. Its elevation is 355m above sea level.
River Ewaso Nyiro flows 3.86km to the North of the site.

Most of the land in the Isiolo County is flat low lying plain. It was reported that Malka Daka is a flood zone
due to its proximity to River Ewaso Nyiro.

The 2019 population in Kufortu Mollu sub location stood at 754 with 463 being male and 291 female. The
total number of households surveyed was 147 with 123 being conventional and 24 group quarters. The
total land area occupied by Malkadaka Sublocation is 155.4km2 while the population density was 5 persons
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per square kilometre. The land-use and land-cover of the study area has been interpreted from visual
interpretation, survey maps of the area, and subsequently by ground checking during field surveys. The
land use within 5 km radius of project is mostly residential.

The main activity in the area is grazing of sheep, cows and goats. There was no crop farming in the
community

E- 6 Project Description

The Malkadaka Mini Grid project aims to provide electricity to approximately 295 residential and 7
nonresidential consumers in Malkadaka Village Kuroftu Sublocation, Malkadaka Location Isiolo South
Subcounty in Isiolo County. The project will utilize solar photovoltaic panels, a Battery Energy Storage
System, and a Diesel Generator to generate electricity. A Low Voltage Power Distribution Network will be
established to distribute the power to customers. The estimated cost of the project is around USD
459,241.72 although this amount may change as more detailed plans are developed.

The project will utilize 91kWp solar photovoltaic panels, a 250kWh Battery Energy Storage System, and a
65kVa Diesel Generator with a 2000L capacity tank to generate electricity. A 9.14km Low Voltage Power
Distribution Network will be established to distribute the power to customers. The estimated cost of the
project is around USD $459,241.72, although this amount may change as more detailed plans are
developed. It will have a 4.97km MV length, a 100kVA step-up transformer, and 2no. 50kvA step-down
transformers.

The project consists of two main components: Hybrid Mini-Grids and a 9.14km power line reticulation lines.
The Hybrid Mini-Grids will combine solar panels and diesel power generaion. These energy sources will be
integrated through a centralized photovoltaic plant connected to a 3 -phase AC busbar line. The
configuration is designed to prioritize direct supply from the solar generator during daylight hours, reducing
reliance on battery storage. The battery storage will primarily be used when solar generation is low, or
demand is high. The construction of power line reticulation lines will ensure the efficient distribution of
electricity to residential, commercial, and other consumers, ensuring a reliable and efficient power supply.

To develop the Malkadaka Mini Grid approximately 1.205 hectares of land will be acquired from the

community in line with the national laws and World Bank provisions. In accordance with the World Bank's

Operation Policy (OP) 4.12 on Involuntary Resettlement, an abbreviated Resettlement Action Plan (A-RAP)
was prepared, outlining the principles and procedures for land acquisition and compensation. This plan is
annexed to this ESIA.

E-7 Project Alternatives

Solar energy is identified as a non-polluting and site -specific option, and the proposed site for MalkadakaMG
is chosen as the most suitable location for the mini grid based on factors such as sunlight availability and
the community's lack of grid connectivity. The use of wind power, thermal power, fossil fuels, and power
import from neighboring countries are considered as alternative methods of power generation but are
found to have limitations or environmental concerns. Solar energy is favored due to its | ow production
costs, versatility, clean nature, and economic savings. The "No Project" alternative is deemed unfavorable
as it would maintain the current lack of electricity access and hinder socio-economic development. The
project will be constructed using modern materials and technology, with a focus on public health, safety,
security, and environmental requirements. The technology will involve a Battery Energy Storage System.

E-8 Stakeholder Engagement

It is important to highlight that two forms of stake holder engagement were carried out for the project. The
first form as noted earlier, focused on the acquisition of land for the project and involved the Proponent

and the implementing agency (REREQ. The second form of engagement was conducted specifically for the
Environmental and Social Impact Assessment (ESIA) study.

For the ESIA study, various methods were employed to engage stakeholders, taking into consideration their
different categories. Face-to-face discussions were held with government officials and key stakeholders,
while separate focused group discussions were conducted with men, women, and youth. Additionally, a
public baraza or meeting was organized to allow community members to participate.
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During the ESIA stakeholder engagement public meeting, which took place on 2" February 2021, a total
of 70 stakeholders attended. The meeting provided an opportunity to discuss project details, including the
preliminary design, positive and negative impacts, and mitigation measures. Stakeholders were encouraged
to share their views and provide feedback on the project.

Some of the concerns raised by stakeholders included:

i) The community inquired on the source of the | Wiring of the cables will be done at
cables that will be used for wiring in their | household level meaning each
houses household will source for their own

cables through the advise of the
qualified technician

ii) They inquired on the timelines for the @ The projectwould commence as soon
construction of the proposed minigrid as all the necessary licenses and
permits have been acquired hopefully

before end of 2022.

iii) They were concerned about community KP will assess the damage and
electrical safety, therefore they wanted to know | investigate the root cause of the
who would be in liable in terms of compensation damage. If it is determined that the
in case electrical faults occur in their homes damage was caused by a wiring fault

because the person who installed the
cables was not certified, the company
will not be liable. However, if the

damage is caused by an electrical
fault e.g. a surge, the company will

compensate the owner/user.

E-9 7 Impacts and Mitigation Measures

The Environmental and Social Impact Assessment (ESIA) for the proposed Solar Minigrid project has
identified both positive and negative impacts across its different phases: pre -construction, construction,
operation, and decommissioning. In the construction phase, positive impacts include local employment
opportunities, boosting local businesses, and sourcing materials locally. During the operation phase,
positive impacts encompass reliable power supply, economic improvement, education, health benefits,
improved living standards, and enhanced security and communication. Similarly, the decommissioning
phase offers positive impacts such as local employment and sourcing.

On the negative side, the pre-construction phase involves minor impacts like land acquisition, while the
construction phase encompasses various minor to mocderate impacts such as vegetation clearance, soil
erosion, dust emissions, and occupational health and safety concerns. Challenges related to stakeholder
engagement, labor influx, child labor, and exclusion of vulnerable individuals are also anticipated. In the
operation phase, negative impacts include waste generation, increased oil consumption, fire outbreaks,
occupational health and safety concerns, and inadequate stakeholder engagement. Issues of exclusion,
inadequate grievance management, and public health concerns may arise as well.

During the decommissioning phase, negative impacts primarily relate to solid waste generation, noise and
vibration, and challenges in stakeholder engagement, labor influx, child labor, gender -based violence, and
exclusion of vulnerable individuals and households.

Tables 0-2 to 0-5 below present summaries of anticipated impacts and their corresponding levels of
significance, both pre- and post-mitigation.

Table 0-1: Summary of Pre-construction Impacts
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Impact Significance Of Impact (Pre - | Residual Impacts (Post -
Mitigation) Mitigation)

Land acquisition Minor Negligible

Way leaves Minor Negligible

Stakeholder identification
consultations

" _ -
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Table 0-2: Summary of Construction and Decommissioning Phases Impacts

Impact Pre- Construction phase Decommissioning phase
construction

Impacts on Local Economy and | Not Applicable Positive Positive

Employment

Change in land use Not Applicable Moderate Positive

Site rehabilitation Not Applicable Not Applicable Positive

Topography Not Applicable Minor Not Applicable

Soil environment Not Applicable Minor Minor

Air Quality Not Applicable Moderate Moderate

Ambient noise Not Applicable Minor Minor

Visual intrusion and change in | Not Applicable Minor Positive

landscape

Waste generation and soil | Not Applicable Minor Minor

contamination

Impact on water environment Not Applicable Minor Not Applicable

Impacts from hazardous | Not Applicable Minor Not Applicable

materials

Fire hazards Not Applicable Moderate Minor

Impacts of construction material | Not Applicable Moderate Not Applicable

sourcing

Energy consumption Not Applicable Negligible Not Applicable

Occupational safety and health | Not Applicable Moderate Moderate

Community safety and health Not Applicable Moderate Moderate

Labor influx Not Applicable Minor Minor

Child labor Not Applicable Minor Negligible

Cultural heritage Not Applicable Minor Not Applicable

Gender based violence, SEA and Not Applicable Minor Minor

SH

Exclusion of VMGs, Vulnerable
individuals and households

Not Applicable

Risk of communicable diseases | Not Applicable Minor Minor
Increased water demand Negligible Negligible
Forced labor Minor Negligible

Table 0-3: Summary of Operation Phase Impacts
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Impact

Significance Of Impact
(Pre -Mitigation)

Impact On Economy and Employment

Quiality, reliable power supply

Reduction of pollution associated with thermal
power generation, kerosine and wood fuel usage

Education

Health benefits

Improved standard of living

Residual

Impacts
(Post - Mitigation)

Security

Communication

Soil environment Minor Negligible
Waste generation and management Minor Negligible
Water environment Negligible Negligible
Landscape and visualimpacts Minor Negligible
Increased oil consumption Minor Negligible
Increased storm water flow Minor Negligible
Fire outbreaks _ Minor
Water demand Negligible Negligible
Sanitary waste Negligible Negligible
Flooding Negligible Negligible
Noise and Vibration Negligible Negligible
Electric and magnetic fields (EMFs) Negligible Negligible
Dust Emission Negligible Negligible
Vehicle Exhaust emission Minor Negligible
Collision and electrical hazards from distribution | Minor Negligible
infrastructure

Occupational safety and health Moderate Minor
Community safety and health _ Minor
Gender based violence, SEA and SH Minor Negligible
Exclusion of VMGs, Vulnerable individuals and Minor
households

Risk of communicable diseases _ Negligible
Shocks and electrocution to the PAPs Minor
Risks related to poor and inadequate stakeholder | Minor Negligible
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Impact Significance Of Impact Residual Impacts
(Pre - Mitigation) (Post - Mitigation)

engagement (conflict)

E- 10 Environmental and Social Management and Monitoring Plan

A comprehensive set of mitigation measures in the form of an Environmental and Social Management and
Monitoring Plan (ESMMP) have been prepared for the project. The ESMMP serves as a comprehensive
framework for the integrated management of all environmental and social impacts throughout the project's
lifecycle. It has been prepared to ensure that the social and environmental impacts and risks identified
during the Environmental and Social Impact Assessment (ESIA) process are appropriately managed during
the construction, operations, and decommissioning phases of the project. It specifies the mitigation and
management measures that the project proponent and contractor are committed to implementing and
outlines how organizational capacity and resources will be mobilized to achieve these measures. The
ESMMP also ensures compliance with the relevant laws, regulations within Kenya, as well as the
environmental and social sustainability requirements of the World Bank's Operational Policies (OPSs).

These measures emphaize a proactive approach, prioritizing prevention rather than reaction. They
encompass various aspects such as proper waste handling and disposal to prevent pollution, engaging
stakeholders to address grievances, providing personal protective equipment (PPE) for workers, ensuring
adequate supervision, and emphasizing good workmanship from the contractor. Specific plans are also
outlined to address specific issues that may arise. The ESMMP also highlights environmental performance
indicators that should be regularly monitored. Monitoring serves as a means to detect and draw attention
to any changes or problems in environmental quality. It involves continuous or periodic reviews of the
ESMMP implementation progress, allowing for adjustments and improvements & necessatry.

While accommodating the recommended mitigation measures to the extent practical and economically
viable, the project proponent and contractor should ensure that the measures do not compromise the
economic viability of the project or have long -lasting adverse impacts on the environment.

For the mitigation measures to be successful, it is imperative that the Kenya Power and Lighting Company
(KPLC) allocates sufficient resources for the implementation of the ESMMP. Adequate resources will enable
the proper execution of the proposed measures and ensure their effectiveness in minimizing the identified
negative impacts.

Following the project's commissioning, it is mandatory to conduct statutory Environmental and Safety
Audits in accordance with national legal requirements. These audits serve to evaluate the environmental
performance of the site operations and assess their compliance with the recommended mitigation
measures.

E- 11 Conclusion

Based on the assessment findings, the consultant concludes tha there are no substantial reasons to hinder
the proposed project from progressing to the next stage of planning and development. However, this
progression is conditional upon the implementation of the recommended mitigations and the monitoring of
potential environmental and socio-economic impacts as outlined in the ESMMP.

It is in the opinion of the Environmental expert that the anticipated negative impacts can readily and
effectively be mitigated and on the whole the proposed project does not pose any sig nificant threat to the
Environment and may be licensed to proceed

Norken International Limited Centric Africa Limited. Page8



1 INTRODUCTION

The Ministry of Energy (MOEB Kenya is coordinating the implementation of the Kenya Off -Grid Solar Access
Project (KOSAP) to provide access to clean and modern energy services through offgrid solar to 14

underserved counties. The 14 underserved Counties include Mandera, Wajir, Garisa, Tana River, Samburu,
Isiolo, Marsabit, Isiolo, West Pokot, Isiolo, Taita Taveta, Kwale, Kilifi and Lamu.

KOSAP directly promotes the achievement of these objectives by supporting the use of solar and clean
cooking Solutions to drive electrification of households (including host communities around the refugee
camps), enterprises, community facilities, and water pumps in fourteen (14) out of the forty -seven (47)

Counties in Kenya that have been defined as fiemtar gi nal |
Index (CDI) by the Commission on Revenue Allocation (CRA). According to the CRA as the communities in

the marginalized areas have been excluded from soci al

(CRA, 2013).

Isiolo County and other identified under served counties, collectively rep
|l and area and 20% of the Countryds population, i ncl udi

continue to rely on pastoralism. Their population is highly dispersed, at a de nsity of 64.50/km?, which is
four times lower than the national average. They present profound infrastructure deficits, including lack of
access to roads, electricity, water, and social services.

1.1 CONTEXT

This ESIA report has been prepared based on Site visit baseline survey, desktop survey, documentation

review, consultation with stakeholders and in accordance Environmental Management and Coordination

Act (EMCA), 1999 and its amendments; the Environmental Management and Coordination (Amendment)
Act,2015andWorldBankb s Envi ronment al and Social Operational pol
requirement of the project with respect to the local and national regulations relevant to the project.

Norken International Limited in Joint Venture with Centric Africa Limited were appointed by Ministry of
Energy to undertake consultancy services for the Environmental and Social Impact Assessment (ESIA),
Social Assessment (SA) and Vulnerable and Marginalized Gnaps Plan (VMGP) as per the standard TOR and
NEMA and WB Operational policies. The two firms are licensed by National Environment Management
Authority (NEMA) to undertake environmental impact assessment studies. As reported, land acquisition has
not resulted in any economic or physical displacement and no resettlement is envisaged for the proposed
project.

Due to the remoteness and sometimes dispersed nature of the target populations and considering the
lifestyles and socio-economic status of those residing in underserved Counties, the Project is designed to
address low affordability of the potential users, and sustainability of service provision. Therefore,
sustainability of the proposed approach to energy access expansion beyond the Nationally owned power
network is predicated on two primary factors - public funding, local community participation; and
institutional capacity of Kenya Power and, Rural Electrification and Renewable Energy Corporation (REREC)
and the Ministry of Energy (MOEB as the implementing agencies.

The project components are:

1 Component 1- US$40M: Minigrids for Community Facilities, Enterprises, and Households -This
component will support electrification of areas where electricity supply through mini -grids
represents the least cost option from a country perspective.

1 Component 2- US$48M: Standalone Solar Systems and Clean Cooking Solutions for Households;
This component will support electrification of households using standalone solar systems in areas
where load clusters do not exist and the best technical and financial solution is standalone solar
systems.



1 Component 3 US$40M: Standalone Solar Systems and Solar Water Pumps for Community
Facilities; This component will support electrification of public institutions and community facilities
using standalone systems. This compnent will also support the installation of solar PV -powered
water pumps for consumptive purposes.

1 Component 4- US$22M: Implementation Support and Capacity Building; This component will
finance various technical assistance and capacity building activitiesto ensure the sustainability and
measure the impact of the interventions devised and implemented within the other components of
KOSAP.

The MOEPprovides overall coordination of the project as well as lead in the implementation of components
2 and 4. Components 1 and 3 (a&b) will be implemented by the Kenya Power ( KP).

1.2 Project Overview

Geographically, Malkadaka site falls on coordinates Latitude 0° 50' 10.788"N and Longitude 38° 29'
35.592"E. Administratively, it is found in Kuroftu Sublocation, Malkadaka Location Isiolo South Subcounty
in Isiolo County.The proposed site is located on an unregistered community land set aside for public use.
The site area is neighboured by a market centre, Malka Daka Primary School, Malka Daka Health Centre
and residential buildings. The proposed solar mini grid will be located on a 1.205 hectares piece of land
located adjacent to Malkadaka Dispensary. The project will utilize 91kWp solar photovoltaic panels, a
250kWh Battery Energy Storage System, and a 65kVa Diesel Genertor with a 2000L capacity tank to
generate electricity. A 9.14km Low Voltage Power Distribution Network will be established to distribute the
power to customers. The estimated cost of the project is around USD $576,596.04, although this amount
may change as more detailed plans are developed. It will have a 4.97km HT length, a 100kVA step -up
transformer, and 2no. 50kvA step-down transformers.

1.3 Purpose and Scope of Work

This report discusses the environmental and social baseline within which the proposed solar power project

is commissioned and assesses the potential adverse and beneficial impacts that the project could have,

along with suitable mitigation measures and an Environmental and Social Management Plan (ESMP) for the

project. The report also evaluate s the potential environmental and social risks associated with the project

and recommends mitigation measures to avoid adverse in
The project has to comply with international standards( World Bank Environ metal and Social Operational

Policies) along with applicable national, and local regulations.

1.4 ESIA METHODOLOGY

1.4.1 Screening and Scoping

Evaluation of ESIA procedure has been undertaken as a fundamental procedure to implementation of

the solar power minigrid devel opment project which is systematically
Cycle. World Banks Social OPs underpin and demonstrate this commitment. The main aim of this is to

enhance positive social opportunities and benefits as well as ensure that adverse social and

environmental risks and impacts are avoided, minimized, and mitigated.
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1.4.2 Environmental Impact Assessment
The steps below were followed in the preparation of this ESIA Report.

1.4.2.1 Kick -off Meeting

The Consultant had a brief kick-off meeting with the Proponent on 12th July 2022 followed by subsequent
online meetings and discussion on various aspects of the project up to 5th August, 2022. The meetings
addressed varied deliverables and thresholds to be achieved and maintained during this assessment in
terms of scope of work, deliverables, timeline and the methodology. All communication and meetings were
done online.

1.4.2.2 Desk based review and baseline assessment

A comprehensive description of the KOSAPComponent 1: project includes a desktop review of all the
existing project documentation provided by the Proponent including: the Project Appraisal Document
and the four main safeguard framework documents prepared under KOSAP these are Social
Assessment, Vulnerable and Marginalized Group Framework, Resettlement Policy Framework and the
Environmental and Social Management Framework.

1.4.2.3 Project Description

The consultant has concisely described the project location including its geographical, ecological and the
general layout of associated infrastructure including maps at an appropriate scale where necessary.
Location of all project related development sites, including proximal offsite investments; general layout;

flow diagrams/drawings of facilities/operation design basis, size, capacity, flow-through of unit operations,
including pollution control technology included if any; pre -construction activities and construction
activities; construction schedule; staffing size and support; facilities and services around; commissioning,
operation and maintenance activities and plan

1.4.2.4 Baseline Condition

This entails description and coll ecti on -phfsical edcie@ vant
economic and cultural profile with respect to the biodiversit y profile, land use types, cultural heritage and
practices, social and economic issues likely to be affected, expected project activities to be involved during
the design, construction and operation of the proposed facility. The information also includes d escription
of the community social structure, employment and labour market, sources and distribution of income,
cultural/religious sites and properties, vulnerable groups and indigenous populations. This also covers
description of t hoamestintlugisgGheiptdpggseaphy, ahd caver,\geology, climate and
meteorology, air quality and hydrology. This entailed use of secondary data sources and for some specific
environmental parameters the deployment of specialized equipment to measure and record the
environmental readings as primary data for analysis and inclusion in the ESIA report. The ecological and
biophysical environment will focus on describing the flora and fauna resident in the Isiolo county and at
the mini-grid site level. This was be based on observation of flora and fauna, KFs on local indigenous
knowledge on historical and current status of rare, endemic and endangered plant and animal species
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known to occur in the project area. Vegetation assessment was done to gain an understanding of the
mini-grid sites habitat type. This has provided for an in-depth description of existing land use type and
their linked socio-economic activities.

1.4.2.5 Impact Assessment (I1A) Prediction

The anticipated impacts generated by the project and subsequent evaluation of their significance is
provided by this report. A suite of field data collection methods was deployed including public forums
discussions, Focus Group Discussions, Key Informant Interviews incorporating questionnaires for social
risks assessnent. Based on the outcome of the evaluation, the need for emphasis on critical areas was
discussed. In order to accomplish this task an initial listing of the range of all issues and concerns identified
during the study has been undertaken subsequently followed by analysis of the identified potential
environmental and social impacts in terms of type (direct, indirect, cumulative, positive, negative),
magnitude (local, widespread, random, severity) and duration (temporary, permanent, long term, short
term). Consequently, an evaluation system was used to categorize these impacts and evaluate them. This
aided in determining the significance of the identified potential impacts in relation to established criteria or
standards, geographic extent of effects, cumulative nature of the impact, community tolerance and
preferences, etc. This culminated into generation of a short list of the most critical issues in terms of
environmental, ecological and social impacts both positive and negative associated which the different
phases of the project activities that are likely to affect the baseline environmental and social conditions
presently occurring at the mini-grid sites.

Socio-cultural risks linked to Component 1 of KOSAP were identified during the assessment. These irclude,
Labour influx, Gender Based Violence, Sexual Exploitation and Abuse, wokplace Sexual Harassment,
Spread of HIV/AIDS, STDs & other communicable diseases, Gender biases and inequality exclusion of
vulnerable and marginalized groups (VMGs) and vulnerale individuals and households from accessing
project decision making and governance structures, engagement processes, opportunities and benefits.
The vulnerable individuals and households identified included: the poor, elderly persons, PWDs, the sick,
poor women, poor single mothers, child-h e aded househol ds. The VMGO s
communities that are present in Malkadakaarea.

The impacts and risks were identified in relation to free, prior and informed comprehensive stakeholder
consultations on land acquisition for construction of mini-gr i d, contractor 6s facild.i
camp site, way leave acquisition for the power line distribution network; restricted access to grazing lands,

water resources, soils and tree resources, econamic/livelihoods displacement etc.

1.4.3 Environmental and Social Management Plan (ESMP)

The ESMP as the implementation instrument of the ESIA has captured all the parameters that need to
be monitored on a routine basis. The parameters are indicated in an Environmental and Social
Management and Monitoring Plan (ESMMP) matrix, a detailed description of the implementation and
monitoring program.

The ESMMP has a detailed arrangement of responsibilities for managing and monitoring the
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implementation of mitigation me asures and the impacts of the project during construction, operation and
decommissioning. This include: a description of monitoring methodology, specific operations, and
features to be monitored, monitoring reporting relationships and arrangements to ensur e that monitoring
is effective. Simple and straightforward monitoring processes established for ease of implementation
throughout the project cycle. This Plan follows through a description of the impacts and areas affected,
key mitigation measures, monitor-able indicators, timeframe, responsibilities, and budget implications.

The ESMP include an implementation schedule and budget cost estimates for the mitigation measures.
It also describes institutional arrangements with regard to the implementation of th e ESMP among the
implementing agencies, and the mini-grid contractor(s). This has specific responsibilities, procedures and
resources required by each institutional actor engaged in implementing the ESMP.

The fiChance Find Pr oceduiinghe ESMP asparaof meventibreamchmitigatian! u d e d
measures that will be implemented in the event physical cultural resources are encountered during
subproject implementation.

Additionally, the ESMP has a component on contracting management that will ensure the implementation
of the ESMP by all contractors and subcontractors. A contracting mechanism is included in the ESMP to
incentivize contractors and their subcontractors to comply with the ESMP or alternatively penalize them
for failure to comply with th e ESMP. It also includes contractor clauses that will cover worksite health
and safety, the environmental and social management of construction sites; labour camps/out of area
workers, HIV/AIDS and other Sexually Transmitted Diseases (STDs), stakeholder emgagement plans,
grievance redress mechanism, child protection, gender equity and sexual harassment, labour rights and
the employment of community members. The ESMP also have a budget to guide the contractor on
resources required for the implementation and monitoring of the ESMP.

Figure 1 is a summary of the methodology the consultant adopted in undertaking environmental and
social impacts assessment for the proposed Malkadaka ESIA project.
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The limitation experienced during the study are illustrated below.

V Some data which the consultants sought from the community could not be assertained eg. the number
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of the VMGds, orphans, rate of HIV infections,
15 LAYOUT OF THE REPORT
Table 1-1: Structure of the ESIA Report
SECTION TITLE DESCRIPTION
Chapter 1 Introduction Introduction to the Project and ESIA scope and
methodology adopted.
Chapter 2 Project Description Technical description of the Project & related infrastructure
and activities.
Chapter 3 Applicable  Legal and Discusses the applicable environmental and social
Regulatory Framework regulatory framework and its relevance for the Project.
Chapter 4 Environmental,  Ecology Outlines Environmental, Ecology and Social Baseline status
and Social Baseline in the study area of the Project
Chapter 5 Stakeholder Engagement Provides an overview of the stakeholder engagement
and Grievance Redress activities undertaken during the ESIA, stakeholder
categorization and profiling Additionally, it details the
provision of Grievance Redress Mechanism for the project
Chapter 6 Analysis of Project Provides and analysis of project alternatives in terms of
Alternatives location, technology and construction materials
Chapter 7 Impact Assessment and This section includes details of identified environmental
Mitigation Measures impacts and associated risks due to Project activities,
assessment of significance of impacts and presents
mitigation measures for minimizing and /or offsetting
adverse impacts identified.
Chapter 8 Environmental and Social Outline of the ESMMP taking into account identified impacts
Management and and planned mitigation measures and monitoring
Monitoring Plan requirements
Chapter 9 Conclusion and Summary of impacts identified for the Project and
Recommendation conclusion of the study.
1.6 TEAM COMPOSITION
S/No | Names Position
1 Irene Mate REREC
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3 Abdi Osman Guyo | County Renewable Energy Officer Engineer- Isiolo County

4 Loise M. Kioko Norken International Limited /Centric Africa Limited- EIA/EA
Expert

5 Lydia Komen Norken International Limited /Centric Africa Limited- EIA/EA
Expert

6 Martin M. Gitonga | Norken International Limited /Centric Africa Limited- EIA/EA
Expert

7 Japheth K. Bor Norken International Limited /Centric Africa Limited- EIA/EA
Expert
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2 PROJECT DESCRIPTION
2.1 INTRODUCTION

This section provides a description of the Project in terms of location, facilities and associated Project
infrastructure and activities during the Project lifecycle and facilitates and identification of the potential
impacts on resources and receptors that could result from Project activities during the pre -construction,
construction, operation and decommissioning stages.

The components of the proposed solar mini grid are provided as follows;

Table 2-1: Components of the Malkadaka Minigrid

S. NO.
PARTICULARS DESCRIPTION

1. Location Geographically, Malkadaka site falls on coordinates Latitude
0° 50" 10.788"N and Longitude 38° 29' 35.592"E.
Administratively, it is found in Kuroftu Sublocation, Malkadaka
Location Isiolo South Subcounty in Isiolo County.

2. Proponent Ministry of Energy and Petroleum

3. Administrative location Kuroftu Sublocation, Malkadaka Location Isiolo South
Subcounty in Isiolo County.

4, Neighbours The site area is neighboured by a market centre and
residential buildings

5. Key project components  The solar mini grid will contain Solar panels, batteries,
invertors, perimeter fence and length of distribution line to
cover a radius of approximately 1.5km.

6. Location Coordinates Latitude 0° 50" 10.788"N and Longitude 38° 29' 35.592"E.

7. Minigrid Capacity PV Array of 80 (DC-kW) of 90kw; 250 kWh Battery

8. Target consumers Malkadaka minigrid is designed to serve 295 residential and 7
non residential consumers; projecting a daily demand of
290kVA.

9. Climatic condition Isiolo has a hot, dry climate with temperatures ranging

between 20°C and 41°C and with a mean of 30.5°C. Rainfall
in the area is bimodal and highly variable (Opiyo et al., 2015).
The long rains occur between April and July and the short
rains between October and November. Annual rainfall is low,
ranging between 52 mm and 480 mm with a mean of 200 mm
(Isiolo County Investment Plan, 2016-2020). Rain patterns
and distributions are erratic and unreliable. Rain usually
comes in brief, violent storms that result in flash floods. The
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S. NO.
PARTICULARS DESCRIPTION

driest periods (akamu) are in January, February and
September and the county is highly prone to drought.

10.  Average Elevation 350m

11.  Site Conditions The site is generally in an open area with minimal fauna and
flora.

12. Road Accessibility Murram road.

13.  River/canal/nallah/ pond None
present in project
footprint

14.  Protected areas (National None
Park/ Sanctuary)/ Forest
land within 10 kms

2.2 PROJECT LOCATION

Geographically, Malkadaka site falls on coordinates Latitude 0° 50' 10.788"N and Longitude 38° 29'
35.592"E. Administratively, it is found in Kuroftu Sublocation, Malkadaka Location Isiolo South Subcounty
in Isiolo County. The proposed site is located on an unregistered community land set aside for public use.

An A-RAP applies where affected persons are not physically displaced, and less than 10% of treir productive

assets are lost, or fewer than 200 people are displaced. In the case of KOSAP subprojects, there is no

physical displacement of affected persons, and the foreseen impacts on livelihoods such as grazing
occasioned by minigrid construction, wayleaves acquisition, and implementation of community projects

are considered minor. A-RAPs will be implemented for sub-project sites on registered and unregistered

community land/group ranches.

The site area is neighboured by a market centre, Malka Daka Primary School, Malka Daka Health Centre
and residential buildings.
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® Public Amenities and Utilities
OSM Standard

Figure 2-1: Malkadaka minigrid Site Location
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Legend
® Site Location
Google Satellite Hybrid

Figure 2-2: Closeup satellite image of Malkadaka site
Source: Google Satellite Hybrid

2.3 PROJECT DESCRIPTION AND ALTERNATIVES

2.3.1 Project Components

Norken International Limited Centric Africa Limited. Page 20



2.3.1.1 Solar PV modules

The project will use SPV Crystalline Modules with anArray of 80 (DC-kW) each. The number of PV panels
to be used is yet to be determined .

2.3.1.2 Battery Energy Storage System

The 250kWh capacity Battery Energy Storage System (BESS) will comprise of Lithiumion Battery pack that
conforms to IEC standards with warranty of 10 years, 3,000 cycles minimum. The Lithium -ion Battery Power
Packs will be used to cater for required energy capacity, or equivalent as per approved design, minimum
80% DOD for Lithium-lon. Batteries will be capable of at least C/4 charge and discharge rate. Batteries will
be charged by Battery Inverter/Charger.

2.3.2.2.1 Lifetime

The design lifetime of the batteries shall be of at least 8 years without losing more than 10% of the rated
C10 capacity. When the batteries get damaged, they will be stored separately at the site and then
transported to Nairobi for proper disposal.

2.3.1.3 Inverters

The Inverters shall be designed for continuous, reliable power supply as per specification and shall have
internal protection arrangement against any sustained fault in the feeder line and against lightning strikes
in the feeder line. The inverters shall be capable of complete automatic oper ation including wake-up,
synchronization & shut down independently & automatically.

2.3.1.4 Distribution lines
Malkadakasite will have a 9.14km distribution line circuit supplying power to approximately 304 consumers.
2.3.1.5 Project Activities

The main project activities include site clearance and leveling, civil works and construction of utilities and
structures for the facilities, installation and connection of the power plant .

2.3.1.6 Construction Procedures

The project will be constructed based on applicable standards of Kenya, environmental guidelines and
health and safety measures in line with OSHA Act 2007.

The project inputs will include the following;

-Construction raw materials will include solar modules, inverter, wires, metals, among others. All
these will be obtained from licensed dealers and especially those that have complied with the
environmental management guidelines and policies.

-Construction machines will include machinery such as trucks, and other relevant construction
equipment. These will be used for the transportation of materials, clearing of resulting construction
debris.

- A construction labour force of both skilled and non -skilled workers will be required.
Construction activities will include the following:

-Contractor mobilization;

- Site Preparation;

-Procurement of construction material from approved dealers and transport to the site.
-Storage of PV modules delivery and their installation;

- Laying of internal electrical connections;



- Installation of inverters and Battery Energy storage system;

2.3.1.7 Land Tenure

Land ownership in Isiolo can be categorized into three main categories namely; community land, trust land
and private land. The land on which the proposed Malkadaka minigrid will be constructed covers a total of
1.205 hectares in size.

In Malkadaka the site falls on Registered Community Land. The community identified this land for
construction of the minigrid under terms of compensation in kind as described in section 2.3.1.8 below.

2.3.1.8 Compensation Details

The local community has agreed to a compensation in kind arrangement for the portion of land that will be
utilized for the project acquired . In Malkadaka, the community agreed on a water project for compensation.

The community requested for the water to be piped from the boreh ole to the water kiosks.

Legend

@ Site Location

@ Public Amenities and Utilities
Google Satellite Hybrid

Figure 2-3: Location of Borehole
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Table 2-2: Summary of project component details
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2.3.2 Project Cost
The estimated cost of the project is around USD $459,241.72

2.4 RESOURCE REQUIREMENT

2.4.1 Workforce Requirement

Skilled, semi-skilled and unskilled laborers will be required at the construction stage. Skilled staff
comprising: One operations and maintenance head, engineers, technicians and security guards. Unskilled
staff will be hired for housekeeping and module cleaning.

The solar mini-grid will be installed, operated and maintained by the contractor under KPLCfor the first
seven years and then handed over to KPLC engineers and operators. So, for the KPLC will be monitoring

the operations of the contractor.
2.4.2 Water Requirement and Source
2.4.2.1 Construction Phase

Water will be required for civil works during construction stage and for the workersé u saapgogect site.
The quantity of water requirement will vary depending on the mobilisation of construction workers at site.

2.4.2.2 Operation Phase

The water required during operation phase of the project will be mainly for washing the fa ce of the solar
modules, minimal water will be used for this purpose. The quantity of Water requirement during operational
phase of the project is not known at this stage of the project. The water for the construction phase will be

purchased from the vendors in the area.
As noted previously, approximately, employees (direct and contractual) will be working during operation

phase.

2.4.3 Raw Material Requirement
2.4.3.1 Construction Phase

The major raw materials required for the construction phase will be solar modules, fencing materials,
construction materials like cement, sand and aggregate. The fencing materials and the construction
materials will be sourced as much as possiblefrom the local hardware facilities.

2.4.3.2 Operation Phase

There will not be major requirement o f raw materials during operation phase. Only maintenance spares
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will be required at this phase.

24.4 Power Requirement

Power requirement during the construction phase will be met through Diesel Generators sets. The exact
number of Diesel Generator sets to be used, as well as the quantity of fuel, will be ascertained once the
project design is finalized.

2.4.5 Fire Safety and Security
2.4.5.1 Construction Phase

Appropriate firefighting system and equipment shall be provided throughout the construction period. The
fire extinguishers will be well distributed according to the fire risks and will be available in areas such as
the site office, security area, storage yard etc. A comprehensive emergency response plan with all the
emergency numbers will be well displayed at the site and on the fence.

2.45.2 Operation Phase

Suitable fire protection and fighting systems that will include portable fire extinguishers, automatic fire
detection system and means of fire communication will be made available at the entire PV array area,
inverter stations, main control room and switch yard.

The systems and equipmentds wil/l align to the Kenyan
and fighting systems will be maintained and serviced after every 6 months. The team managing the site

will be trained on Fire safety as per the r equirement on Fire Risk reduction rules. Further the proponent

will be required to undertake Annual OSH Audits, Fire audits and Risk assessment as per the requirement

of OSHA 2007 and the relevant subsidiary legislation.
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3 ANALYSIS OF ALTERNAT IVES AND PROJECT JUSTIFICATION

This section analyses the project alternatives in terms of site and technology. Solar projects are non -
polluting energy generation projects which are site specific and dependent on the availability of solar
irradiance resource. The current site selected is a high solar power potential site with high irradiation and
consistent sunny days throughout the year.

3.1.1 Present Power Supply Position

According to the Isiolo County Integrated Development Plan (2028-2022), electricity connectivity in 201 8
stands at 20% of households which is an increase from 6% of household connections in 2009 (KP, 2018).
Firewood and charcoal are however still the most common sources of energy accounting for 80% of total
energy used in the county. Approximately 51% of ho useholds are using lanterns for lighting despite the
high cost of kerosene. 80% use firewood and 17% use charcoal for cooking. Electricity use is mostly
common in male headed households at 7% as compared with female headed households at 4%.

In Malkadaka, majority of the households use solar solutions (D-light) for lighting and mobile phone
charging purposes. During the Focus Group Discussions with women, it was reported that women face
challenges accessing power. Women have to get home early from businessto prepare food before darkness
as they cannot afford lighting systems at night.

If the project does not go on, the village and the surrounding area will continue to have no electricity and
this will not help in maximizing and utilizing the area faciliti es, leading to:
I The economic status of the local people remaining unchanged.

1 Employment opportunities not created.

1 Increased poverty in the area since energy is associated with increased economic development and
availability of employment opportunities. U niversal access to electricity is a key requirement for
meeting Kenyads devel opment goals under Vi si

3.2 ALTERNATE LOCATION F OR PROJECT SITE

In determining the most appropriate site for the establishment of the minigrid, several options were
explored. This site selection process considered the following criteria:

i. Geophysical FactorsProximity to Hills-Shade effect, Soil erosion, Drainage of the area, Flooding
etc.
ii. Land identified is free from any dispute on ownership or any other encumbrances
iii. Proximity to public utilities -Schools, Dispensaries, Places of worship and community settlements
iv. No squatters, encroachers or other claims to the land
V. The Size of the Minigrid to be constructed and the optimal coverage of a Minigrid in terms of the
number of people to be reached.
vi. The Land identified should be on spaces set aside for public use within the community centres.
The land was identified by the beneficiary communities and confirmed by technical staff to be suitable for
the sub-project and free from any environmental or health risks. The impacts on the Community will be
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marginal and will not result in displacement of househol ds or cause | o0ss
livelihood.

The site identified was considered against the criteria highlighted above and was found suitable for Minigrid
construction.

3.3 ANALYSIS OF ALTERNAT IVE CONSTRUCTION MAT ERIALS AND TECHNOLOG Y

The proposed project will be constructed using modern, locally and internationally accepted materials to
achieve public health, safety, security and environmental aesthetic requirements. The materials will include
all consumables, tools, testing instruments or any other equipment required for successful commissioning
of the project.These may not be desirable from a cost and durability perspective. The technology to be
adopted will be the most economical and one sensitive to the environment. The technology wil | involve a
Battery Energy Storage System (including battery Inverter and charger).

3.4 ALTERNATE SOURCES OFENERGY

Harnessing solar energy is an ecafriendly process, with an inexhaustible solar resource and minimal
pollution. There are minimal fuel requirements for operational activities. Solar energy has a short
development timeframe, more predictable energy output and low maintenance costs as compared to some
other forms of renewable energy sources.

The possible alternatives to solar energy include;

A Wind power: shortfalls associated with wind power includes; lack of time series data of wind,
trained human resources to intricate design of wind power etc, providing wind power for Malkadaka
residents is technically and financially challenging, expensive to ingall, dependent on wind pattern.
However, generation is cheap, low emissions & insignificant pollution levels.

A Thermal power: High fossil consumption, high emissions levels, high water consumption levels
(water highly scarce in Malkadaka). Besides coal and petroleum products used in thermal power
processing are not readily available within Malkadaka area and may have to be sourced from far
locations. Therefore, thermal power option based on coal and petroleum products is not a viable
option for Malkadaka It however has high distribution and large -scale production potential

A Nuclear power: disadvantages include; use of other fuel sources, has hazards associated with
radioactive materials, expensive disposal of waste, high cost of project and long gestation p eriod.
The mode however does not emit smoke particles, low fuel cost, low emission levels and continuous
electricity production.

A Wood fuel/ Firewood: The use of firewood and solid waste for electricity generation using thermal
technology is another option. But the issue of air pollution and destruction of vegetative cover
through firewood harvesting and charcoal burning already are environmental problems of serious
concern which will further aggravate the natural environment. For these reasons, the wood fue |
options evaluated above seem inappropriate for Malkadakaon environmental as well as economic
grounds

A Fossil fuel

Solar energy was a desirable option because:
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It has low energy -production costs

The project is environment friendly with minimal greenhouse gas emissions
Versatile installation

It is a clean source of energy hence minimal impact on the environment air quality
Economic savings.

=A =4 =4 -4 =4

3.5 TECHNOLOGY ALTERNATIVES

The technology to be adopted will be the most economical and one sensitive to the environment. The
technology will involve a Battery Energy Storage System (including battery Inverter and charger).

There are three main PV technologies groups available in the market today; below is a brief introduction
to each of these technology groups and a summary of their current market status.

1 Crystalline Silicon : Crystalline silicon (c-Si) technologies are mainly represented by mono-
crystalline (m-Si) and multi or poly -crystalline (p-Si) technologies. The mono-crystalline cells are
made from very pure monocrystalline silicon.

1 Thin Film : In these processes, photoactive semiconductors are applied in thin layers to a low cost
substrate (in most cases glass). Among other technologies are CadmiumTelluride (CdTe) is
dominating the thin -film market.

1 Hybrid HIT Cells: The HIT solar cell is a combination of a crystalline and a thin-film solar cell.
HIT (hetero junction with intrinsic thin layer) refers to the structure of these hybrid solar cells. This
structure comprises crystalline and amorphous silicon, which is bonded with an additional un-doped
thin-film (intrinsic thin layer).

The technology selected for the project will be polycrystalline silicon (p -Si). The final selection of technology
will however be decided based on the bids presented during the t endering process after consideration of
economic as well as performance characteristics of each technology. In the past, the higher efficiencies of
¢-Si modules compared to thin film modules has been a decisive criterion where space is limited as they
tend to yield a greater power output capacity per unit area. A better yield (kwh produced per kWp installed)
can be expected from thin-film technologies at locations with low irradiation conditions (high diffuse
component of the GHI) or in areas of high ambien t temperatures.

The main difference between mono crystalline silicon (mono c-Si) and poly crystalline silicon (poly c-Si)
cells is the manufacturing process, their specific technical characteristics and price. Mono ¢ Si ingots grow
uniformly from an initia| crystal (seed), leading to an almost perfect crystalline structure. Poly c-Si is
manufactured from the discharge of molten silicon into a module; this means that the crystalline structure
is not uniform and the electrical conversion or efficiency of poly c-Si cells is typically lower than that of
mono c-Si cells what explains its difference in price.

The proposed project will be constructed using modern, locally and internationally accepted materials to
achieve public health, safety, security and environmental aesthetic requirements. The materials will include
all consumables, tools, testing instruments or any other equipment required for successful commissioning
of the project.
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3.6 SOLID WASTE MANAGEME NT ALTERNATIVES

A lot of solid wastes will be generated from the proposed project site. An integrated solid waste
management system is recommendable. First the proponent will give priority to reduction at source of the
materials. This option will demand a solid waste management awareness program in the management and
the staff. Recycling and reuse options of the waste will be the second alternative in prior ity. This will call
for a source separation program to be put in place. The third priority in the hierarchy of options is
combustion of the waste that is not recyclable. In this regard, a NEMA registered solid waste handler would
have to be engaged. This is the most practical and feasible option for solid waste management considering
the delineated options.

3.7 POWER DISTRIBUTION L INE ALTERNATIVES

The project requires the distribution of generated power into the settlement points within  Malkadaka
through optimal access points, therefore all possible options for power distribution have been assessed.

The identified viable option for power distribution within Malkadakavillage for the solar mini-grid project is
overhead distribution lines. Although other alternatives, such as underground lines and passing the power
lines off established community public access routes, may have been considered, they are not feasible for
this specific project due to technical and practical reasons. A mini-grid connection with enough capacity
and material was recommended due to the anticipated increasing demand for connections. This eliminates
the need to overhaul the proposed mini-grid connection when the population increases in Malkadaka

Underground distribution lines involve the installation of power cables beneath the ground, typically in
trenches or conduits. While this option may be visually appealing and minimize the impact on the
environment, it presents challenges in terms of cost, maintenance, and accessibility. Excavation for
underground lines can be difficult and costly in Malkadaka village due to challenging terrain, and
maintenance and repair of underground lines may require specialized equipment and labour. Additionally,
accessing underground lines for routine maintenance, fault detection, and repairs can be challenging,
especially in remote or inaccessible areas of the area. Furthermore, scalability and flexibility may be limited
with underground lines, making future expansions or changes in power demand more complicated and
costly.

Passing the power lines off established community public access routes may not be practical in Malkadaka
village due to community settlement patterns, existing infrastructure, and environmental considerations.
Establishing new routes or modifying existing ones to accommodate power lines may require significant
resources, land acquisition, and community consultations, which can be time-consuming and costly.

Additionally, the appropriateness of potential mini -grid site identified by the Propo nent was also assessed
in terms of various suitability criteria and technical restrictions as outlined below:
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Parameter Comment

Seismicity According to the Seismic Distribution Map by WHO (2010), generally Isiolo
countyés seismic hazard is <categ
recommended that the civil and structural infrastructure for the project
should be designed in compliance with the national seismic regulation
embedded within the Building Code

Land Use The parcel of land earmarked for the project is community land with
vegetative cover being natural trees and bushes. At present, the land is
unutilized.

Terrain Consideration is given to the topography of potential sites whereby flat or

gently sloping topography is preferred. An ideal gradient for the natural
ground is 1:100. A gentle slope facilitates surface drainage and movement
of vehicles and people on site during construction. A steep slope requires
costly leveling (cut and fill) for the construction of the solar mini-grid and
increases the potential for environmental impacts during construction as
well as operations i.e. steeper slopes have higher surface water flow rates
and therefore higher erosive potential. The proposed site is slightly slopy
and cost-effective during construction.

The proposed site and distribution alignment does not exhibit significant
slopes that may impact on the construction/installation activities.

Hydrology Consideration is given to the proximity of potential sites to ad jacent water
courses and wetlands where there may be potential impacts in terms of
erosion and siltation of water courses, as well as implications associated
with storm -water control at the solar mini -grid site. The site is not close to
water resources or wetland and so there will be no impact to water sources
through siltation.

Geology and Consideration is given to the soil type present within the potential site

soils whereby stable soil and founding conditions are preferable. Less stable
soils, i.e. shallow, dispersive soils and soils with poor drainage present an
erosion hazard if not managed correctly, and also require the installment
of additional, costly foundation infrastructure. The site has sandy soil
which drain more readily than other types of s oils.

Flora and The potential sites need to be assessed in terms of their ecological value

Fauna at both a macro and micro sale i.e. within the site and the environment
surrounding the site to ensure the protection of endemic and red data
species and ther habitat, should they be present. The proposed site is not
of a high ecological value.
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Visibility Highly visible sites i.e. on a ridge / elevated terrain are considered less
favorable in that they have a high visual impact on the surrounding
landscape. Sites that are hidden or out of site e.g. behind a hill, may be
considered more suitable. The proposed site is on flat and may not create
sharp visual impact because it is not on an elevated point.

Accessibility The proposed site is accessible by existing public roads which will avoid
the need for construction of new access roads. Access is also important
particularly as it relates to the transportation of the solar panels, batteries
and generator to the site, which are heavy weights. As such the site should
not be located in an area that has excessively steep inclines or declines
that could hinder access particularly during periods of heavy rainfall.

Considering these technical and practical challenges, the identified option of overhead distribution lines
along Malkadaka access routes is the most feasible for the solar mini-grid project in Malkadaka village.
Overhead lines, which involve the installation of power cables on poles, are more cost-effective, easier to
maintain, and provide greater flexibility for future expansion. Proper design, installation, and adherence to
safety and environmental standards can ensure reliable and efficient power distribution to the consumers
on the area, making overhead distribution .

3.8 DO NOTHING ALTERNATI VE

This option involves remaining on the status quo. The no construct/no project alternative will not achieve
the objectives of the project since the listed benefits will not be achieved.

From the analysis above, it becomes apparent that the No Project alternative is no alternative to the local
people, Kenyan Government, and Investors.

Kenya Vision 20 %@evdalopmert bleeprict @ayvaringrthe doeriod 2008-2030. It aims to

transform Kenya into a newly industrialized, 6 m/i dd/ e [ ncomeé c o eqaalitylifetomlfisvi di ng

citizens by the year 2030. 6
Vision 2030 is based on three key pillars namely: Ecmnomic, Social, and Political.

This policy recognizes that infrastructure, and in particular, a reliable power supply is vital in sparking
economic growth. The challenges facing the power sector in Kenya include weak transmission and
distribution infrastructure, high cost of power, low per capita power consumption, and low electricity access
countrywide.

The county government of Isiolo needs to invest in solar power which remains a sustainable option for
lighting up rural and remote areas of the country and that the sector has the potential to drive economic
development in the county. With an arid climate and a vast desert landmass, Isiolo is geographically optimal
for harnessing the solar power.

Failure to construct and operate the minigrid wi
national long-term development policies that aims to transform Kenya into a newly industri alizing,
middle-income country, by providing a high quality of life to all its citizens by 2030 in a clean and secure
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environment.

Project Affected Persons (PAPs) will be households, public and community institutions, enterprises and
community facilities that cannot access electricity through the national grid and whose use of electricity
will replace kerosene and other fuels for lighting and other activities like pumping water.

This option is the most suitable alternative from an extreme environmental per spective as it ensures non-
interference with the existing conditions. This option will, however, involve several losses both to Malkadaka
area and Isiolo county as a whole. The village and the surrounding area will continue to have no electricity,
and this will not help in maximizing and utilizing the area facilities. The No Project Option is the least
preferred from the socio-economic and partly environmental perspective due to the following factors:

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

I The local community members will not benefit socially from the employment opportunities and
improved security.

1 Continued aggravation of environmental degradation by use of firewood and charcoal as sources
of energy

1 Improved service delivery in the existing institutions i.e. school, dispensary, business center will
not be actualized

1 The exploration and use of solar power will provide opportunities for women to engage in some of
the productive and sale activities. Releasing women from looking for fi rewood would increase their
opportunities for caregiving and time for their businesses

3.9 CONCLUSION

The proposed project should be upheld to support the local community.
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4

4.1

BASELINE SETTINGS - ENVIRONMENT, ECOLOGY AND SOCIAL

AREA OF INFLUENCE

The Area of Influence (Aol) of the project comprises of the project site and the surrounding
area, where the influence of the project activities is anticipated. The areas likely to be
affected by the project and its associated activities include:

A

A

A

A

The areas where project activities and facilities operated and managed by the Ministry
of Energy, Kenya Power (KP), will be established,

Project site where project components such as solar modules, control room and
distribution line to power grid sub-stations; and any other selected CSR project, such
as the construction water abstraction and distribution points will be established

Areas where impacts from unplanned but predictable developments caused by the
project that shall occur later or at a re lated location such as increase in traffic on the
approach road;

Areas where there is biodiversity or on ecosystem services upon which affected
communitiesd |livelihood are dependent ;
Areas where associated facilities will be established

Further to thi s, the Aol with respect to the environmental and social resources was considered
based on the following reach of impacts:

Air Quality
A Impact on ambient air quality from vehicle exhaust;
A Impact of air pollutants emission from construction activities and
A Dust fall- typically up to 200 m from construction activities
Noise
A Noise impact area (defined as the area over which an increase in environmental noise
levels due to the project can be detected) - typically 500 m from operations and 200
m from the access road
Water
A Surface water body- typically 500 m upstream and downstream of water intake point
and downstream of discharge point
A Other surface water bodies within 1 km of the project footprint
A Groundwater in 1-2 km radius of project footprint
Flora a nd Fauna
A The direct footprint of the project comprising the project site
A The areas immediately adjacent to the project footprint within which a zone of

ecological disturbance is created through increased dust, human presence and project
related activities (e.g., trampling, water intake/outfall, transportation). This kind of
disturbance has been estimated to occur within the project footprint and surrounding
areas of about 500 m to 1 km from the activity areas. Based on the above the Aol for
environmental studies was limited to 5 km from the project site.

Socio -economic/Social

The Aol for social receptors was fixed to include 2 km radial zone which has been developed
based on the reconnaissance site visits and stakeholder consultations with the local commurity.
The Aol for development of the social baseline is within Malkadaka Area which according to
the administrative structure falls within Koiyaki Location. The socio-economic information
presented in this report has drawn from primary socio -economic survey and the Population and
housing census 2019, Kenya Bureau of Statistics (KBS).
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4.1.1 Project Footprint Area

Geographically, Malkadaka site falls on coordinates Latitude 0° 50' 10.788"N and Longitude 38°
29' 35.592"E. Administratively, it is found in Kuroftu Sub location, Malkadaka Location Isiolo
South Subcounty in Isiolo County.

The site area is neighboured by a market centre and residential buildings.

4.1.2 Study Area

Geographically, Malkadaka site falls on coordinates Latitude 0° 50' 10.788"N and Longitude
38° 29' 35.592"E. Administratively, it is found in Kuroftu Sublocation, Malkadaka Location
Isiolo South Subcounty in Isiolo County.

The site area is neighboured by a market centre and residential buildings. Locations of
ecological and social surveys were also selected based on receptor locations; in addition, special
emphasis is given to areas within 1.5 km radius of the project site and distribution lines.

Legend
@ Site Location
Google Satellite Hybrid

.

Figur e 4-1: General map of Malkadaka
4.2 ENVIRONMENT BASELINE

4.2.1 Land cover

The land-cover of the study area (5kms) has been interpreted from visual interpretation,
survey maps of the area, and subsequently by ground checking during field surveys. The land
use within 5 km radius of project site is characterized by few semi -permanent residential
dwellings and security premises (camps). There was no agricultural activity noted.
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Figure 4-2: Structures observed near Malkadaka site
4.2.2 Topography, Hydrology and drainage

The topography of the project site is an open area with a fairly gentle slope with mild
undulations. As shown in Error! Reference source not found. 4-3 the site drains to the North

East of the site. Its elevation is 355m above sea level. River Ewaso Nyiro flows 3.86km to the
North of the site.

Most of the land in the Isiolo County is flat low lying plain. It was reported that Malka Daka is
a flood zone due to its proximity to River Ewaso Nyiro.
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Figure 4-4: River Uaso Ngiro located 3.9km from site
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4.2.3 Ecology

Isiolo county has a robust ecological system that residents depend on for their animal feed,

water and many other benef i tssareinflubneed byrthe soibtge,ec ol ogi c a
altitude, vegetation, rainfall pattern and human activities. The two dominant vegetation types

in the area include shrubs in the vast region of Isiolo East. The shrubs are suitable for livestock

rearing.

Vegetation is characterised by patchy, annual grassland and herbaceous plants interspersed
with woody shrubs.

Plate 1. Project area flora presentation

4.2.4  Ambient Air Quality

The proposed project area falls within Malkadaka village which can be described as generally
rural with interfaces of natural vegetation. Most of the areas are vegetated and there are no
industrial developments. The air quality at the proposed project sites is therefore considered
to be generally good.

4.2.5 Ambient Noise Quality

In general, the project area has a rural setting where the main source of noise is from motorists
and from machines such as the generators used to supply power.

4.2.6 Soil Type and Quality

The county has a combination of metamorphic rocks and other superficial rock deposits.
Tertiary rocks (Olive Basalt) are found in the northern parts of the county, where oil exploration
has been going on. The areas covered with tertiary marine sediments have a high potential for
ground water harvesting. Figure 4-5 shows the soil type in the project area.
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Figure 4-5: Soil type in Malkadaka
4.2.7 Climate and Meteorology

The county is hot and dry in most months in the year with two rainy seasons. The short rain

season occurs between October and December with the peak in November while the long rain
occurs between March and May with the peak in April. The topography of the landscape
influences the amount of rainfall received. The higher ground areas near Mount Kenya and
Nyambene Hills (Bulla Pesa, Burat and Kinna wards) receive between 500670mm of rainfall
per year. The drier eastern and northern part of the county receive less than 300mm.

High temperatures are recorded in the county throughout the year, with varia tions in some
places due to differences in altitude. The mean annual temperature in the county is 29 degrees
centigrade. The county records more than nine hours of sunshine per day and has a huge
potential for harvesting and utilization of solar energy. Mo nsoon winds blow across the county
throughout the year and attain their peak during the months of July to August, sweeping away
all the moisture. The strong winds provide a huge potential for wind generated energy.

Figure 4-6: Carcass of animal affected by extended drought periods in Malkadaka
4.3 SOCIO-ECONOMIC ENVIRONMENT

4.3.1 Demographic Profile

The 2019 population in Kufortu Mollu sub location stood at 754 with 463 being male and 291
female. The total number of households surveyed was 147 with 123 being conventional and 24
group quarters. The total land area occupied by Malkadaka Sublocation is 155.4kn? while the
population density was 5 persons per square kilometre.

A community profile was compiled using a tool and the following site -specific information (given
by the area Assistant Chief) was gathered:
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