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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
social services in these underserved counties. To ensure sustainability, the project relies on
public funding, local community participation, and the institutional capacity of KPLC, REREC,
and the MOE.

The KOSAP consists of four main components. The first component, 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 Turkana County, one of the target counties, the Proponent is proposing to develop 19 No.
mini grid facilities including Lorengippi 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 Lorengippi 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 Lorengippi 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

Norken International Limited Centric Africa Limited.
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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 requirements, and relevant plans.

The study employed a comprehensive approach to gather primary and secondary data for the
project. Both qualitative 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
coordinating 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), including 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 social aspects specific to the proposed subprojects under
KOSAP.

Norken International Limited Centric Africa Limited.
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E-5 Environmental Setting

The land in the Lorengippi is majorly communally owned. The land is used for settlements,
commercial businesses, livestock grazing and farming purposes during the rainy season.
Underground water is also harnessed from the land at the boreholes. The area is majorly semi-
arid with a sparse population within the area.

The topography of the project site is an open area with a flat terrain. There are no water bodies
that pass though directly the proposed project site. There is a Lagha on the lower side of the
project site which was dry at the time of the site visit. Lorengippi village is surrounded by hills.
There are many ant hills and termite hills in the village. The main tree found in Lorengippi
village is Prosopis Juliflora commonly known as ‘Mathenge’ which is widespread and has choked
most indigenous plants.

Main livelihood activities undertakenby the people of Lorengippi are pastoralism and small-scale
farming during rainy season. Majority of the residents of Lorengippi are unemployed. The
residents in formal employment are chief, assistant chief, 10 teachers and 6 people working at
the dispensary. The informal jobs are motor cycle riders and shop owners. There are 10 shops
in the village.

E-6 Project Description

The Lorengippi Mini Grid project aims to provide electricity to approximately 313 residential
and 4 nonresidential consumers in Lorengippi Village at Lorengippi village, Lorengippi sub-
location, Lorengippi location, Lokiriama Ward in Turkana County.

The project will utilize solar photovoltaic panels, a Battery Energy Storage System, and a Diesel
Generator to generate electricity. A 9 km Low Voltage Power Distribution Network will be
established to distribute the power to customers. The project utilizes solar panels with a total
capacity of 75 kWp to harness solar energy. Solar power is a clean and renewable energy
source that will provide a significant portion of the electricity needed for the project. A 188
kWh Battery Energy Storage System is incorporated to store excess solar energy during the
day, ensuring a consistent power supply even during cloudy or nighttime conditions. A 60 kVA
diesel generator is included to serve as a backup power source for periods of low solar
generation or in case of battery depletion. It provides reliability and backup in the event of
extended periods of cloudy weather or high demand. A 2,000-liter fuel tank is provided to store
diesel fuel for the generator, ensuring continuous operation during extended periods of low
solar or high demand. Additionally, PV Inverter: A 75 kW solar PV inverter is used to convert
the direct current (DC) electricity generated by the solar panels into alternating current (AC)
electricity suitable for consumer use. A 60 kW battery inverter charger will also be used.

The estimated cost of the project is around USD 492,628.36 although this amount may change
as more detailed plans are developed.

The project consists of two main components: Hybrid Mini-Grids and power line reticulation
lines. The Hybrid Mini-Grids will combine solar panels and diesel power generation. 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 Lorengippi Mini Grid approximately 1.2626 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.
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E-7 Project Alternatives

Solar energy is identified as a non-polluting and site-specific option, and the proposed site for
Lorengippi MG 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 low 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 stakeholder 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 (REREC). 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.

During the ESIA stakeholder engagement public meeting, which took place on October 23,
2021, a total of 129 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 the type of fence to be constructed
around the project site, the treatment of the community regarding the land acquired for the
mini-grid construction, and the connection of community boreholes to electricity. The study
team addressed these concerns by assuring stakeholders that a chain-link fence supported by
concrete poles would be constructed. They also stated that additional projects would be
undertaken for the community as compensation, based on their priorities. Furthermore, public
facilities such as schools, health centers, and boreholes would be connected to the electricity

supply.
E-9 — Impacts and Mitigation Measures

The Environmental and Social Impact Assessment (ESIA) for the proposed Solar Mini-grid
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 moderate 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
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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 0-1 to 0-3 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

Impact Significance Of Impact (Pre- Residual Impacts
Mitigation) (Post-Mitigation)

Land acquisition Minor Negligible

Way leaves Minor Negligible

Stakeholder identification and Minor
consultations
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Table 0-2: Summary of Construction and Decommissioning Phases Impacts

Impact Pre- Construction Decommissioning phase
construction | phase

Impacts on Local Economy | Not Applicable | Positive Positive

and 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 | Not Applicable | Minor Positive

in landscape

Waste generation and soil Not Applicable | Minor Minor

contamination

Impact on water Not Applicable | Minor Not Applicable

environment

Impacts from hazardous Not Applicable | Minor Not Applicable

materials

Fire hazards Not Applicable | Moderate Minor

Impacts of construction Not Applicable | Moderate Not Applicable

material sourcing

Energy consumption Not Applicable | Negligible Not Applicable

Occupational safety and Not Applicable | Moderate Moderate

health

Community safety and Not Applicable | Moderate Moderate

health

Labor influx Not Applicable | Minor Minor

Child labor Not Applicable | Minor Negligible

Cultural heritage Not Applicable | Minor Not Applicable

Gender based violence, SEA | Not Applicable | Minor Minor

and SH

Exclusion of VMGs, Not Applicable

Vulnerable individuals and

households

Risk of communicable Not Applicable | Minor Minor

diseases
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Impact Pre- Construction Decommissioning phase
construction  phase

Increased water demand Negligible Negligible

Forced labor Minor Negligible

Table 0-3: Summary of Operation Phase Impacts

Impact

Significance Of
Impact (Pre-
Mitigation)

Impact On Economy and Employment

Quality, reliable power supply

Reduction of pollution associated with
thermal power generation, kerosine and

wood fuel usage

Education

Health benefits

Improved standard of living

Security

Communication

Residual Impacts
(Post-Mitigation)

Soil environment Minor Negligible
Waste generation and management Minor Negligible
Water environment Negligible Negligible
Landscape and visual impacts 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 Minor Negligible

distribution infrastructure
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Impact Significance Of Residual Impacts

Impact (Pre- (Post-Mitigation)
Mitigation)
Occupational safety and health Moderate Minor
Community safety and health Moderate Minor
Gender based violence, SEA and SH Minor Negligible
Exclusion of VMGs, Vulnerable individuals Minor
and households
Risk of communicable diseases Minor Negligible
Shocks and electrocution to the Moderate Minor
beneficiaries
Risks related to poor and inadequate Minor Negligible

stakeholder 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 (OPs).

These measures emphasize 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 as necessary.

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.
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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 that 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
significant threat to the Environment and may be licensed to proceed
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1 INTRODUCTION

The Ministry of Energy and Petroleum (MoEP) Kenya is coordinating the implementation of the Kenya Off-
Grid Solar Access Project (KOSAP) to provide access to clean and modern energy services through off-grid
solar to 14 underserved counties Kilifi, Mandera, Wajir, Garissa, Tana River, Samburu, Turkana, Marsabit,
West Pokot, Isiolo, Taita Taveta, Kwale, Lamu and Narok.

KOSAP directly promotes the achievement of these objectives by supporting the use of solar and clean
cooking solutions through electrification of households (including host communities), enterprises,
community facilities, and water pumps in Turkana county as one of the counties in Kenya that have been
defined as “marginalized areas” based on the County Development Index (CDI) by the Commission on
Revenue Allocation (CRA). According to the CRA the communities in the marginalized areas have been
excluded from social and economic life of Kenya for different reasons (CRA, 2013).

Turkana County and other identified underserved counties, collectively represent 72% of the country’s total
land area and 20% of the country’s population, including historically nomadic societies that even today
continue to rely on pastoralism. Their population is highly dispersed, at a density four times lower than the
national average. They present profound infrastructure deficits, including lack of access to roads, electricity,
water, and social services. There is also significant insecurity in certain areas, giving rise to substantial
numbers of displaced persons and livelihood adaptations that further undermine economic prosperity.

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 Co-ordination
Act (EMCA), 1999 and its amendments; the Environmental Management and Coordination (Amendment)
Act, 2015 and World Bank’s Environmental and Social Operational Policies. The study has also assessed the
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 and Petroleum to undertake consultancy services for the Environmental and Social Impact
Assessment (ESIA), Social Assessment (SA) and Vulnerable and Marginalized Groups 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 three primary factors - public funding, local community participation and
institutional capacity of Rural Electrification and Renewable Energy Corporation (REREC) and the Ministry
of Energy and Petroleum (MoEP) as the implementing agencies.



The project components are:

e Component 1- US$40M: Mini-grids 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.

o Component 2- US$48M: Stand-alone 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.

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

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

The MoEP provides 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) and the Rural
Electrification and Renewable Energy Corporation (REREC).

1.2 PROJECT OVERVIEW

The project site is located in Lorengippi village, Lorengippi sub-location, Lorengippi location, Lokriama Ward
in Turkana County at latitude 2°34'11.6034"N and longitude 34°59'31.0554"E. The proposed solar mini grid
will be located on a 1.2626 hectares piece of land. The solar mini grid will comprise solar panels, batteries,
invertors, perimeter fence and 9 kilometres distribution line to cover a radius of approximately 3km. The
project is expected to serve 317 consumers of which 313 are residential and 4 are non residential.

13 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 and Monitoring Plan
(ESMMP) for the project. The report also evaluates the potential environmental and social risks associated
with the project and recommends mitigation measures to avoid adverse impacts for the remainder of the
project’s lifecycle. The project has to comply with international standards( World Bank Environmetal and
Social Operational Policies) along with applicable national and local regulations.

14 ESIA METHODOLOGY
1.4.1 Screening and Scoping

Evaluation of ESIA procedure has been undertaken as a fundamental procedure to implementation of the
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solar power minigrid development project which is systematically mainstreamed into the project’s 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.

1.4.2 Environmental Impact Assessment

The steps below were followed in the preparation of the ESIA Report.

1.4.2.1 Kick-off Meeting
The consultant had a brief kick-off meeting with the proponent on 12th July 2021 followed by subsequent
online meetings and discussion on various aspects of the project up to 5th August, 2021. 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 KOSAP Component 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 collection of relevant primary data within the project site’s bio-physical, socio-
economic and cultural profile with respect to the biodiversity 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 description
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 the site’s physical environment including their topography, land cover, 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 be focused on describing the flora and fauna resident in the Turkana county
at the mini-grid site level. This was based on observation of flora and fauna, KPIs 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 site habitat type. This has provided for an in-depth description of existing land use type and
their linked socio-economic activities.

1.4.3 Impact Assessment (IA) 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 assessment. 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 site.

Socio-cultural risks linked to Component 1 of KOSAP were identified during the assessment. These include,
Labour influx, Gender Based Violence, Sexual Exploitation and Abuse, workplace Sexual Harassment,
Spread of HIV/AIDS, STDs & other communicable diseases, Gender biases and inequality exclusion of
vulnerable and marginalized groups (VMGs) and vulnerable 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, PLWDs, the sick,
poor women, poor single mothers, child-headed households.

The impacts and risks were identified in relation to free, prior and informed comprehensive stakeholder
consultations on land acquisition for construction of mini-grid, contractor’s facilities e.g., yard and workers
camp site, way leave acquisition for the power line distribution network; restricted access to grazing lands,
water resources, soils and tree resources, economic/livelihoods displacement etc.

1.4.4 Environmental and Social Management and Monitoring Plan (ESMMP)

The ESMMP 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
implementation of mitigation measures and the impacts of the project during pre-construction,
construction, operation and decommissioning. This include: a description of monitoring methodology,
specific operations, and features to be monitored, monitoring reporting relationships and arrangements
to ensure that monitoring is effective. Simple and straightforward monitoring processes established for
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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 ESMMP include an implementation schedule and budget cost estimates for the mitigation measures.
It also describes institutional arrangements with regard to the implementation of the ESMMP 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 ESMMP.

The “Chance Find Procedures” has also been included in the ESMMP as part of prevention and mitigation
measures that will be implemented in the event physical cultural resources are encountered during
subproject implementation.

Additionally, the ESMMP has a component on contracting management that will ensure the
implementation of the ESMMP by all contractors and subcontractors. A contracting mechanism is included
in the ESMMP to incentivize contractors and their subcontractors to comply with the ESMMP or
alternatively penalize them for failure to comply with the ESMMP. 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 engagement plans, grievance redress mechanism, child protection, gender equity and sexual
harassment, labour rights and the employment of community members. The ESMMP also has a budget
to guide the contractor on resources required for the implementation and monitoring of the ESMMP.

Figure 2 is a summary of the methodology the consultant adopted in undertaking environmental and
social impacts assessment for the proposed Lorengippi ESIA project.
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1.5 STUDY TEAM

This ESIA process was conducted by a team of experts that comprised the following professionals:

Team -19/01/2022 - conducted the ESIA study.
Table 1-1: £SIA Study Team

S/No | Names Position

1 Samwel Olela REREC

2 Samuel Ebei Energy Department- Turkana County

3 Patrick Ngari Norken International Limited /Centric Africa Limited- EIA/EA Expert
4 Loise Kioko Norken International Limited /Centric Africa Limited- EIA/EA Expert
5 Martin Gitonga Norken International Limited /Centric Africa Limited- EIA/EA Expert
6 Sharon Watiri Norken International Limited /Centric Africa Limited- EIA/EA Expert

1.6 LIMITATIONS

The limitation experienced during the study are illustrated below.

v Due to drought that was being experienced the community member were engaged in looking for
water and pasture thus delaying in attending public participation meetings. This was mitigated by starting
the meeting early enough

v Risk of being infected or transmitting COVID-19. The teams had to adopt preventive measures by
wearing face mask and providing the community members with face mask and sanitizers during the public
meetings and interactions

1.7 LAYOUT OF THE REPORT

Table 1-2: Structure of the ESIA Report

SECTION TITLE DESCRIPTION

Section 1  Introduction Introduction to the project and ESIA scope and
methodology adopted.

Section 2  Project Description Technical description of the project & related infrastructure

and activities.
Section 3  Applicable Legal and Discusses the applicable environmental and social

Regulatory Framework regulatory framework and its relevance for the project.
Section 4  Environmental, Ecology and Outlines Environmental, Ecology and Social Baseline status
Social Baseline in the study area of the Project
Section 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
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Section 6  Analysis of alternatives and This section includes present power supply position,
project justification alternate location for project site, alternate method of
power generation and no project alternative
Section 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.
Section 8 Environmental and Social Outline of the ESMMP taking into account identified impacts
Management and and planned mitigation measures and monitoring
Monitoring Plan requirements.
Section 9 Impact Summary and Summary of impacts identified for the project and
Conclusion conclusion of the study.
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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. It also presents 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: Summary Information of The Proposed Lorengippi Solar Mini-Grid

NO. PARTICULARS DESCRIPTION

1. Project location The project site is located in Lorengippi village, Lorengippi
sub-location, Lorengippi location, Lokriama Ward in Turkana
County at latitude 2°34'11.6034"N and longitude
34°59'31.0554"E. The proposed solar mini grid will be located
on a 1.2626 hectares piece of land.
The solar mini grid will contain solar panels, batteries,
invertors, perimeter fence and 9 km distribution line to cover
a radius of approximately 3 km.

2. Land Size/ Tenure The proposed solar mini grid will be located on a 1,2626
hectares piece of land. The land is unregistered community
land.

Minigrid Capacity PV Array (DC-kW) of 75kw; 188kWh Battery

Minigrid Power LV Circuit of 9 km

Target Consumers 317(313 Residential and 4 Non-Residential)

Climatic condition Turkana county has a hot, dry climate with temperature
ranging between 20°C and 41°C and with a mean of 30.5°C.
Rainfall in the area is bimodal and highly variable. The long
rains occur between April and July and the short rains
between October and November. The annual rainfall is low,
ranging between 52mm and 480mm with a mean of 200mm.
rain patterns and distributions are erratic and unreliable. Rain
usually comes in brief, violent storms that result in flash
flooding. 80% of the county is categorized as either arid or
very arid.

7. Site Conditions The site is generally in an open area with Prosopis Juliflora
commonly known as ‘Mathenge’ being the dominant land
cover.

8. Road Accessibility Dirt road.

9. River/canal/nallah/ pond There is a Lagha approximately 200m on the lower side of

present in project footprint the project site.

oMW
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2.2 PROJECT LOCATION

The project site is located in Lorengippi village, Lorengippi sub-location, Lorengippi location, Lokiriama
Ward in Turkana County at latitude 2°34'11.6034"N and longitude 34°59'31.0554"E. The proposed solar
mini grid will be located on a 1.2626 hectares piece of land. The solar mini grid will comprise solar panels,
batteries, invertors, perimeter fence and 9 kilometres distribution line to cover a radius of approximately
3km. The project is expected to serve 317 consumers of which 313 are residential and 4 are non residential.
The project location is shown in Figure 3.
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Figure 2: Project Location
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Plate 1: Project location, Lorengippi centre

2.3 DESCRIPTION OF PROJECT FACILITIES, COMPONENTS AND ACTIVITIES

Reside | Non- Mon | Daily | Peak | PV Batt | PV Batt Fuel | LV
ntial Reside | thly | Ener | dem | Capa | ery Inve | ery Gener | Tank | Net
Users | ntial Ener | gy and | city Capa | rter | Inve | ator for work
(No.) Users | gy Dem | (kW | (kW |city | (kW) | rter | Capac | diesel | (km)
(No.) Dem |and |) P) (kw Char | ity gener

and | (kW h) ger (kVA) | ator

(kW | h) (kw) (Litre

h) s)
313 4 7860 262 49 |75 188 75 60 60 2,000 9

2.3.1 Project Components

2.3.1.1 Solar PV modules
The project will use PV Array (DC-kW) 75 polycrystalline silicon module with three strings connected in
series. Each string will have five sets of panels connected in series, with output converged at the six-way
combiners. The life expectancy of the PV modules is estimated at 25-30 years.

2.3.1.2 Battery Energy Storage System
The 188 kWh Battery Energy Storage System (BESS) will comprise of Lithium-ion 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-Ion. Batteries will be capable of at least C/4 charge and discharge rate. Batteries will
be charged by Battery Inverter / Charger.

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
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in the feeder line. The inverters shall be capable of complete automatic operation including wake-up,
synchronization and shut down independently and automatically. A 75 kW solar PV inverter is used to
convert the direct current (DC) electricity generated by the solar panels into alternating current (AC)
electricity suitable for consumer use. A 60 kW battery inverter charger will also be used.

2.3.1.4 Distribution lines
Lorengippi site will have a distribution line circuit of 