MINISTRY OF ENERGY
REPUBLIC OF KENYA

ENVIRONMENTAL IMPACT ASSES SMENT
REPORT FOR THE PROPOSED BASSA SOLAR
MINI -GRID

PROJECT: KENYA OFFGRID SOLAR ACCESS PROJECT
SUB -PROJECT: COMPONENT 1. MINIGRIDS FOR COMMUNIT

FACILITIES,ENTERPRISES, AND HOUSEHOL
LOCATION : DADACHABASSA  SUBLOCATION, BAS

LOCATION ISIOLO NORTH SUBCOUNTY, CHERAB WARD IN ISI
COUNTY

2023




CERTIFICATION

This ESIA project report for the proposed Bassa Off Grid Solar Projectwas prepared in accordance with the
Environmental Management and Coordination Act (EMCA), 1999 and the Environmental (Impact
Assessment and Audit) regulations, 2003 and their subsequent EMCA (amendments), 2015 and EIA/EA
regulations (amendments), 2019, the World Bank operational procedures (OP) and Environmental
Safeguards Standards (ESS) for submission to the National Environment Management Authority (NEMA).
We hereby certify that to th e best of our knowledge and belief, the information and particulars provided in

this report are correct and true. Further, it reflects the views provided by various stakeholders and village

elders at Bassa, Isiolo county.

Name and Address of Firm of Experts:

Ao :
® Norken International Ltd

T ] £ s T
— EMGINEERING AMD MANAGEMENT COMSULTANTS

P. O. Box 9882- 00100

Nairobi, Kenya

Tel. +254 020 2248762

Registration No. of Firm of Experts: 0181

Name and Address of Firm of Experts:

Signed:
Isaiah B. Kegora

Lead EIA/EA Expert (NEMA Reg. No 1893)

For: Norken International Ltd & Centric Africa Ltd

Name and Address of the Propo  nent:

Mr. Rodney I. Sultani

Project Coordinator, KOSAP
Ministry of Energy and Petroleum,
P.O. Box 3058200100,

Kawi House, Nairobi, Kenya.

Signed:

For: MoE

CENTRIC

AFRICA LTD

P.0O.Box 102081-00101
Nairobi, Kenya
Tel. +254 718 068 517

Registration No. of Firm of Experts: 7112

Date:

Date:

Disclaimer:

This ESIA report is strictly confidential to MoEP (the Proponent) and any use of the materials thereof should
strictly be in accordance with the agreement between the Proponent and the consultants, Norken
International Limited and Centric Africa Limited (the Environmental Impact Assessor). It is, however,

subfect to conditions in the Environmental (Impact Assessment and Audit) Regulations, 2003 under the

Kenya Gazette Supplement No. 56 of 13th June 2003.



ACKNOWLEDGEMENT

The ESIA/Audit Experts are grateful to the project proponent for commissioning this Environment Social

Impact Assessment. We would like to acknowledge with great appreciation Bassa community members and

leaders who were involved in the public participation and consultation process, for their cooperation

throughout the exercise. | further acknowledge the support, either direct or indirect, from the various

parties who assistedthe ESIA/ EA expertsbé team towards the successful
include environmental experts from the Centric and Norken consortium. Finally, the consultant wishes to
acknowledge and appreciate the efforts and inputs by MOEP, the Implementing Agencies (KPLC and

REREC), and the World Bank Group teams in reviewing this report.



Table of Contents

CERTIFICATION e e e e A

ACKNOWLEDGEMENT ..o e et [l

EXECUTIVE SUMM ARY oot is ettt rene e eaanenes tretrensenseresrenreneees 9

1 INTRODUCTION oot ettt reiee brereasarenrenrenanns 19
1.1 CONTEXT 19
1.2 PROJECT OVERVIEW 20
1.3 PURPOSE AND SCOPE OF WORK 20
1.4 ESIA METHODOLOGY 21
141 SCREENING ANCSCOPING 21
1.4.2 ENVIRONMENTAUMPACTASSESSMENT 21
1.4.3 ENVIRONMENTAL ANCSOCIAL MANAGEMENTPLAN (ESMP) 23
1.5 LAYOUT OF THE REPORT 25
1.6 TEAM COMPOSITION 25

2 PROJECT DESCRIPTION AND ALTERNATIVES ... e, 27
2.1 | NTRODUCTION 27
2.2 PROJECT LOCATION 28
2.3 DESCRIPTION OF PROJECT COMPONENTS AND ACTIVITIES 29
2.3.1 TECHNICAL ASPECTS GBOLARMINI GRID 29
2.3.2 PROJECTCOMPONENTS 30
2.4 RESOURCE REQUIREMENT 32
241 WORKFORCHREQUIREMENT 32
2.4.2 WATERREQUIREMENT ANIBSOURCE 32
2.4.3 RAaW MATERIALREQUIREMENT 32
244 POWERREQUIREMENT 33
245 FIRE SAFETY ANDSECURITY 33

3 ANALYSIS OF ALTERNAT IVES. .o oo et 34
3.1.1 PRESENTPOWERSUPPLYPOSITION 34
3.1.2 ALTERNATELOCATION FORPROJECTSITE 34
3.1.3 ANALYSIS OFALTERNATIVECONSTRUCTIONVIATERIALS ANDIECHNOLOGY 35
3.14 ALTERNATESOURCES OENERGY 35
3.15 CONCLUSION 36

4 BASELINE SETTINGS - ENVIRONMENT, ECOLOGY AND SOCIAL ............ 37
41 AREA OF | NFLUENCE 37
41.1 PROJECTFOOTPRINTAREA 38
4.2 ENVIRONMENT BASELINE 38
421 LAND COVER 38
422 TOPOGRAPHYHYDROLOGY AND DRAINAG 39
Norken International Limited Centric Africa Limited. Page1



5

4.2.3
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8

4.3

43.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6
4.3.7
4.3.8
4.3.9
4.3.10

5.1
5.2
5.3

5.3.1
5.3.2
5.3.3
5.34
5.3.5

5.4
5.5
5.6
5.7
5.8
5.9

6.1
6.2
6.3
6.4
6.4.1
6.5
6.6
6.7
6.8
6.9
6.10
6.11

EcoLoGY
WATERRESOURCES
AMBIENTAIR QUALITY
AMBIENTNOISE QUALITY
SOIL TYPE ANDQUALITY
CLIMATE ANDMETEOROLOGY

SOCIO-ECONOMIC ENVIRONMENT

DEMOGRAPHIGROFILE

EDUCATION INFRASTRUGQIRE
OCCUPATION ANDLIVELIHOODPROFILE
LAND USE

SOCIAL ANDPHYSICALINFRASTRUCTURE
HEALTH IN THE PROJECAREA
VULNERABLE GROUPS

CULTURE AND HERITAGE

INSECURITY

RELIGION IN THE PROJET AREA

POLICY,LEGAL AND REG ULATORY FRAMEWORK .........cccvvvvvviiiiiiinnnnee.

| NTRODUCTION
KENYA ELECTRICITY SUPPLY | NDUSTRY (ESI)
ENVIRONMENTAL ADMINI STRATIVE / | NSTITUTIONAL FRAMEWORK

NATIONALENVIRONMENTMANAGEMENTAUTHORITY(NEMA).
THE COUNTYENVIRONMENTCOMMITTEES

NATIONAL ENVIRONMENTALCOMPLAINTSCOMMITTEE
NATIONAL ENVIRONMENTACTION PLAN COMMITTEE
NATIONALENVIRONMENTTRIBUNAL

NATIONAL LEGAL FRAMEWORK REVIEW

WORLD BANK OP APPLICABILITY

ENVIRONMENTAL AND SOCIAL MANAGEMENT FRAMEWORK (ESMF) FOR KOSAP
RESETTLEMENT PoLICY FRAMEWORK (RPF) FOR KOSAP

VULNERABLE AND MARGIN ALIZED GROUPS FRAMEWORK (VMGF) FOR KOSAP
COMPARISON BETWEEN TH E WORLD BANK AND KENYAN LAWS TO THIS PROJECT

STAKEHOLDER ENGAGEMENT .....otiiiiiiiiiiiiiiiiiiiiii e

PROJECT

LEGAL REQUIREMENT FOR STAKEHOLDER ENGAGEMENT

OBJECTIVES OF PUBLIC PARTICIPATION

STAKEHOLDER CHARACTERIZATION AND | DENTIFICATION
STAKEHOLDERMAPPING

STAKEHOLDER ANALYSIS

MOBILIZATION FOR THE COMMUNITY MEETING

| NFORMATION SHARED TO THE COMMUNITY MEMBERS

STAKEHOLDER ENGAGEMENT DURING THE LAND | DENTIFICATION PROCESS
KEY FEEDBACK RECEIVED DURING STAKEHOLDER CONSULTATION PROCESS
DISCLOSURE OF ESIA TO THE STAKEHOLDERS

STAKEHOLDER ENGAGEMENT AND GRIEVANCE MANAGEMENT POST ESIA

Norken International Limited Centric Africa Limited. Page 2

40
41
41
41
41
41

41

41
42
42
42
43
43
43
44
44
44

.. 45

45
45
46

46
46
46
46
a7

47
63
64
65
65
65

.68

68
68
68
70
70
71
72
72
73
73
74
74



6.11.1

7 IMPACT ASSESSMENT AN D MITIGATION MEASURE S

7.1 | NTRODUCTION

7.2 | MPACT ASSESSMENT METHODOLOGY

7.3 DEFINING | MPACT

7.4 ASSESSMENT OF SIGNIFICANCE

7.5 MAGNITUDE OF | MPACT

7.6 SENSITIVITY OF RESOURCES AND RECEPTORS

7.7 LIKELIHOOD

7.8 DEFINITION OF MITIGAT ION MEASURES

7.9 ASSESSING RESIDUAL IM PACTS

7.10 NEGATIVE | MPACTS T PRE-CONSTRUCTION PHASE

7.10.1 LAND ACQUISITION

7.10.2  ACQUISITION OFWAY LEAVES

7.10.3 IMPACTRELATED TOSTAKEHOLDER IDENTIFIETION AND CONSULTATNS

7.11 POSITIVE | MPACTS- CONSTRUCTION PHASE

7.11.1 IMPACT ONEMPLOYMENT

7.11.2 IMPACT ONLOCALTRADE

7.12 NEGATIVE | MPACTS T CONSTRUCTION PHASE

7.12.1  CHANGE INLAND USE

7.12.2 IMPACT ONTOPOGRAPHY

7.12.3 IMPACT ONSOIL

7.12.4  IMPACT ONAIR QUALITY

7.12.5 VISUALINTRUSIONS ANOCHANGES INLANDSCAPHEMPACT

7.12.6 IMPACTS ONNVASTEGENERATION ANCSOIL CONTAMINATION

7.12.7 IMPACTS ONNVATERQUALITY

7.12.8 IMPACTS FRONHAZARDOUSMATERIALS

7.12.9 FRE HAZARDS

7.12.10 |IMPACTS OF CONSTRUGIN MATERIAL SOURCINGE.G., QUARRYING

7.12.11 ENERGYCONSUMPTION

7.12.12 [IMPACT ONOCCUPATIONAIHEALTH ANDSAFETY

7.12.13 COMMUNITYHEALTH ANDSAFETY

7.12.14 CHILD LABOUR

7.12.15 [IMPACTS ONCULTURALHERITAGE

7.12.16 GENDERBASEDVIOLENCE SEA& SH

7.12.17 EXCLUSION ORVM@GS, VULNERABLHENDIVIDUALS ANDHOUSEHOLDS

7.12.18 RISK OF COMMUNICABLEDISEASES

7.12.19 [INCREASEIWATERDEMAND

7.12.20 FORCEDLABOR

7.13 POSITIVE IMPACTS - OPERATION PHASE

7.13.1 IMPACT ONECONOMY ANCEMPLOYMENT

7.13.2 QUALITY, RELIABLEPOWERSUPPLY

7.13.3 REDUCTION OFPOLLUTIONASSOCIATED WITHTHERMALPOWERGENERATION KEROSENE
AND WOOD FUELUSAGE

7.13.4 |IMPROVEMENT OEOCAL ANDNATIONALECONOMY

7.13.5 EDUCATION

7.13.6 HEALTHBENEFITS OF THEPROJECT

7.13.7 | MPROVELCSTANDARD OFLIVING

OBJECTIVES ANDPRINCIPLES OFSTAKEHOLDEFENGAGEMENT POSESIA

Norken International Limited Centric Africa Limited. Page 3

74

............ 78

78
78
78
79
80
81
81
81
82
82

82
83
83

85

85
86

86

86
87
88
89
90
91
92
93
93
94
94
94
95
96
97
98
98
100
100
101

101

101
102

102
102
103
103
103



7.13.8

SECURITY

7.13.9 COMMWICATIONS
7.14 NEGATIVE IMPACTS I OPERATION PHASE
7.14.1 IMPACT ONSOIL
7.14.2  WASTEGENERATION AND MANAGEENT
7.14.3  IMPACT ONWATERQUALITY ANDSCARCITY
7.14.4  LANDSCAPE ANLYISUAL|IMPACTS
7.14.5 INCREASED OIICONSUMPTION
7.14.6 INCREASEBTORMWATERFLOW
7.14.7 FIRE OUTBREAKS
7.14.8  SANITATION
7.14.9 FLOODING
7.14.10 NOISE ANDVIBRATION
7.14.11 ELECTRIC AND MAGNETIEIELDS(EMFS)
7.14.12 DUST EMISSIONS
7.14.13 VEHICLE EXHAUST EMISSNS
7.14.14 COLLISION ANDELECTRICAL HAZARDS M DISTRIBUTIONINFRASTRUCTURE
7.14.15 |IMPACT ONOCCUPATIONAISAFETY ANDHEALTH
7.14.16 |IMPACT ONCOMMUNITYSAFETY ANDHEALTH
7.14.17 GENDERBASEDVIOLENCE SEA& SH
7.14.18 EXCLUSION OAVM@GS, VULNERABLHENDIVIDUALS ANDHOUSEHOLDS
7.14.19 RISk OF COMMUNICABLEDISEASES
7.14.20 SHOCKS AND ELECTROCIONS TO THE BENEFI®ARIES
7.14.21 RISKS RELATED TO POORR INADEQUATE STAKEBLDER ENGAGEMENICONFLICT)
7.15 DECOMMISSIONING PHASE
7.15.1 PREPARATION FOR DECOMSSIONING
7.15.2 EMPLOYMENTOPPORTUNITIES
7.15.3 SITE REHABILITATION
7.16 NEGATIVE IMPACTS I DECOMMISSIONING PHASE
7.16.1 IMPACT ONSOIL
7.16.2  IMPACT ONAIR QUALITY
7.16.3 IMPACT ONAMBIENTNOISE
7.16.4 IMPACTS ONNASTEGENERATION ANCSOIL CONTAMINATION
7.16.5 |IMPACT ONECONOMY ANCEMPLOYMENT
7.16.6  IMPACT ONOCCUPATIONAIHEALTH ANDSAFETY
7.16.7 GENDERBASEDVIOLENCE SEA& SH
7.16.8 EXCLUSION ORVM@GS, VULNERABLENDIVIDUALS ANDHOUSEHOLDS
7.16.9 RISk OFCOMMUNICABLEDISEASES
7.16.10 CHILD LABOUR
7.16.11 FORCEDLABOR
7.17 CUMULATIVE | MPACTS
7.17.1  CUMULATIVEIMPACTASSESSMENT
8 ENVIRONMENTAL AND SO CIAL MANAGEMENT PLAN (ESMP)
8.1 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)
8.2 MANAGEMENT PLAN DURING CONSTRUCTION PHASE
821 CONSTRUCTIONVIANAGEMENTPLAN
8.2.2 REHABILITATION ANDSITE CLOSUREPLAN
8.2.3 LOCALRECRUITMENTPLAN
8.24 WORKPLACBHEALTH ANDSAFETYPLAN

Norken International Limited Centric Africa Limited. Page 4



8.2.5
8.2.6
8.2.7
8.2.8
8.2.9

8.3

COMMUNITYHEALTH ANDSAFETYPLAN
EMERGENCYREPAREDNESBLAN
SEA/SHPREVENTION ANCRESPONSEACTION PLAN
STAKEHOLDERENGAGEMENTPLAN
LABORINFLUXMANAGEMENTLAN

GRIEVANCE REDRESS MECHANISM

9 CONCLUSION AND RECOM MENDATION .....ccoiiiiiiiiiiiiies v,

9.1
9.2
9.3

I NTRODUCTION
SUMMARY OF IMPACTS ID ENTIFIED AND ASSESSE D
CONCLUSION AND RECOMM ENDATIONS

REFERENCES ... s e s

APPENDICES ...t s s

APPENDIX 1 MINUTES OF THE MEETING HELD DURING ESIA PROCESS
APPENDIX 2 LIST OF ATTENDANCE

APPENDIX 3 MINUTES OF MEETING HELD DURING LAND | DENTIFICATION PHASE
APPENDIX 5 ABBREVIATED RESETTLEMENT ACTION PLAN (A-RAP)

APPENDIX 6 NEMA FIRM OF EXPERTS LICENCE AND LEAD EXPERT LICENSE

LIST OF TABLES
Summary of applicable WB OPs Error! Bookmark not defined.

Table 0-1:
Table 0-2:
Table 0-3:
Table 0-4:
Table 1-1:
Table 2-1:
Table 3-1:
Table 4-3:
Table 8-1:
Table 8-2:
Table 8-3:
Table 9-1:

168
168
168
169
169

170

Summary of Construction Phase Impacts Error! Bookmark not defined.

Summary of Operation Phase Impacts Error! Bookmark not defined.

Summary of Decommissioning Impacts Error! Bookmark not defined.

Structure of the ESIA Report
Components of the Bassa Minigrid
Legal framework National

Summary of demographic profile

25
27
48
42

Categories of Significance Error! Bookmark not defined.

Overall Significance Criteria for Environmental Impacts Error! Bookmark not defined.

Explanation of Terms Used for Likelihood of Occurrence Error! Bookmark not defined.

Environmental and Social Monitoring and Management Plan Error! Bookmark not defined.

LIST OF FIGURES

Figure 2-1:

Figure 2-2:

Bassa minigrid Site Location

Closeup satellite image of Bassa site

Norken International Limited Centric Africa Limited. Page5

28
29



Figure 4-1: Closeup satellite image of Bassa site

Figure 4-2: Image of project area land cover

Figure 4-3: Contour map of Bassa site area

Figure 4-4: Digital Elevation Model of Basa area

Figure 4-5: Pictorial presentation of Basa project area vegetation

Figure 4-6: Basa Water Project

Figure 7-1: 1.5km buffer area within which distribution lines will be installed and households shall be

served

Figure 7-2:Receptors within a 500m radius of project site

Figure 7-3: Radius of 200m within which noise impacts are likely to be felt Error! Bookmark not defined.

Norken International Limited

Centric Africa Limited.

Error! Bookmark not defined.

Error! Bookmark not defined.

Page6

38
39
39
40
40
41



Abbreviations

ACRONYM DEFINITION

ADR Alternative Dispute Resolution

Aol Area of Influence

CBOs Community Based Organizations

CoK Constitution of Kenya

CDI County Development Index

CEMP Construction Environmental Management Plan
CGRCs County Grievance Redress Committees

CRA Commission on Revenue Alocation

CSR Corporate Social Responsibility

CIDP County Integrated Development Plan

CPS Country Partnerships Strategy

DOSHS Directorate of Occupational Safety and Health Services
EHS Environment Health and Safety

EIA Environmental Impact Assessment

EPRA Energy Petroleum Regulatory Authority

EPT Energy and Petroleum Tribunal

EPRA Energy and Petroleum Regulatory Authority
ESI Electrical Supply Industry

ESIA Environmental and Social Impact Assessment
ESMF Environmental and SocialManagement Framework
ESMP Environmental and Social Management Plan
ESMMP Environmental and Social Management and Monitoring Plan
EMCA Environmental Management and Coordination Act
EMF Electromagnetic Field

FGD Focus Group Discussions

GDC Geothermal Development Company

GoK Government of Kenya

HDPE High Density Poly Ethylene

IAs Implementing Agencies

IPPs Independent Power Procedures

IPs Indigenous Peoples

N\Y Joint Venture

KETRACO Kenya Electricity Distribution Company

Kl Key Informant Inter views

KOSAP Kenya Off-Grid Solar Access Project

REREC Kenya Power

LEP Labour and Employement Plan

LGRCs Local Grievance Redress committe

MGs Mini Grids

MOEP Ministry of Energy

MSDS Material Safety Datasheet

NEMA National Environmental Management Authority
NGOs Non-Governmental Organizations

NLC National Land Commission

NTSA National Transport and Safety Authority

OHS Occupational Health and Safety

oM Operation and Maintenance

OoP Operational Policies

PAD Project Appraisal Document

PAPs Project Affected Persons

PCU Project Co-ordination Unit

PPAs Power Purchase Agreements

Norken International Limited Centric Africa Limited. Page7



PPEs Personal Protective Equipment
PV Photo-voltaic
REREC Rural Electrification and Renewable Energy Corporation
RPF Resettlement Policy Framework
SA Social Assessment
SEA Strategic Environmental Assessment
SHS Solar Home Systems
SIA Social Impact Assessment
SOP Safe Operation Procedure
STDs Sexually Transmitted Diseases
STI Science, technology and innovation
SMMP Social Management and Montoring Plan
ToR Terms of Reference
VMGF Vulnerable and Marginalised Groups Framework
VMGs Vulnerable and marginalized groups
VMGP Vulnerable and Marginalised Group Plan
WB World Bank
WMP Waste Management Plan
WRA Water Resource Authority
Norken International Limited Centric Africa Limited.

Page8



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 9No. mini grid facilities
including Bassa 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 Bassaproposed
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 Bassasite 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
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 managemert
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 decisionmaking
processes, pramote 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. Page 10



E-5 Environmental Setting

Isiolo county receives rainfall ranging between 400 i 650 mm annually. Arid zone covers Oldonyiro, Ngare
Marasome parts of Burat, Chari and Cherab Wards in Isiolo North Consttuency and Garbatulla, Sericho
Ward and northern part of Kinna Ward in Isiolo South Constituency.

The land on which the project site is located is fairly flat. The average elevation is 245m above sea level.
Water drains to the South East direction from th e site. Vegetation is characterised by sparse patchy and
herbaceous plants interspersed with woody shrubs.

The main livelihood activities undertaken by people in Bassa village are pastoralism. Historically, the Isiolo
relied upon nomadic pastoralism for their livelihoods. Over the past 40 years, the ability of Isiolo people to
secure their livelihood from nomadic pastoralism has come under pressure. While the population of the
county has increased dramatically since 1979, the availability of new livelihoods options has not grown in
proportion with the population. As such, the natural resource base of the county has become stressed,
resulting in the degradation of the environment upon which pastoralism depends. (Isiolo County CIDP,
2018-2022). According to the community profile provided by the area senior chief, 8% of the population in
the project area is formaly employed while 92% is informally employed.

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 cows and goats. There was no crop
farming in the community.

E-6 Project D escription

The BassaMini Grid project aims to provide electricity to approximately 524 residential and 5 nonresidential
consumers in DadachaBassa Sublocation, Bassa Location Isiolo North Subcounty, Cherab Ward In Isiolo
County. The project will utilize s olar 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 593,767.38, although this amount
may change as more detailed plans are developed.

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 wi Il be established to distribute the power
to customers. The project utilizes solar panels with a total capacity of 135 kWp to harness solar energy.
Solar power is a clean and renewable energy source that will provide a significant portion of the electricit y
needed for the project. A 338 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
82 kVA diesel generator is included to serve asa 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 th e generator, ensuring
continuous operation during extended periods of low solar or high demand. Additionally, PV Inverter: A 35
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.

Norken International Limited Centric Africa Limited. Pagell



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 BassaMini Grid approximately 1.218 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 (ARAP) 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 BassaMG 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 (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.

During the ESIA stakeholder engagement public meeting, which took place on 5" February 2022, a total
of 81 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
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1. The community sought to know the project REREC representative informed the
timelines with regards to when it would start = community that the project would serve
consumers within a radius of 1.5km.
Those who fall outside that radius will be
served by another component of the
project which will provide affordabl solar
systems.

2. The community wanted to know if the power = Each household would be charged a fee
generated from the minigrid would be @ of Ksh 1000 for connection
connected to their households at a fee

3. They requested the proponent to consider = The consultant assured the community
locals in job opportunities members that they would be offered job
opportunities where feasible.

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 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 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 and Minor
consultations

Norken International Limited
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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

Not Applicable

Norken International Limited
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Impact

Pre-
construction

Construction phase

individuals and households

Decommissioning phase

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
Impact Significance Of Impact Residual Impacts

(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

(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

Water demand Negligible Negligible
Sanitary waste Negligible Negligible
Flooding Negligible Negligible
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Impact Significance Of Impact Residual Impacts
(Pre -Mitigation) (Post -Mitigation)

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 Moderate Minor

Gender based violence, SEA and SH Minor Negligible

Exclusion of VMGs, Vulnerable individuals and_ Minor

households

Risk of communicable diseases Minor Negligible

Shocks and electrocution to the beneficiaries Moderate Minor

Risks related to poor and inadequate stakeholder | Minor Negligible

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 t hroughout 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 emphasize a proactive appoach, 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, ensiring
adequate supervision, and emphasizing good workmanship from the contractor. Specific plans are also
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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 RERECallocates sufficient resources
for the implementation of the ESMMP. Adequate resources will enable the proper execution of the proposed
measures and ensuee 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 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 (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, Garissa, 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 fimarginali zed areasbo, based
Index (CDI) by the Commission on Revenue Allocation (CRA). According to the CRA as the communities in

the marginalized areas have been excluded from social and economic life of Kenya for differentr e as on s 0
(CRA, 2013).

IssloCounty and other identified underserved counties,
|l and area and 20% of the Countryds population, i ncl
continue to rely on pastoralism. Their population i s highly dispersed, at a density of 64.50/kmz2, 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 Coaordination

Act (EMCA), 1999 and its amendments; the Environmental Management and Coordiration (Amendment)
Act,2015andWorldBankd s Envi ronmental and Soci al Operational
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 Groups Plan (VMGP) as pére 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:
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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 fa cilities
using standalone systems. This component 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 activities to 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). KP will be responsible
for implementation of a total of 99 mini -grid sites while REREC will be responsible for a total of57 mini-
grids including the Bassamini-grid which is the subject of this report .

1.2 Project Overview

Geographically, Bassa site falls on coordinates Latitude 1.30363 N and Longitude 38.97058E. on
unregistered community land measuring 1.218 hectares. Administratively, it is found in Dadacha-Bassa
Sublocation, Bassa Locationlsiolo North Subcounty, Cherab Ward in Isiolo County.

The site area is neighboured by Dadacha Bassa mar ket

The proposed mini-grid will be the main source of energy providing electricity services to the community
facilities, enterprises and homesteads, at Bassamarket and a radius of about 1.5 km from the site.

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 evaluates the potential environmental and social risks associated with the project

and recommends mitigation measures to avoi difeeydever se
The project has to comply with international standards( World Bank Environmetal and Social Operational

Policies) along with applicable national, and local regulations.
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1.4 ESIA METHODOLOGY

1.4.1 Screening and Scoping

Evaluation of ESIA procedure has beenundertaken as a fundamental procedure to implementation of

the solar power minigrid development project which is
Cycle. World Banks Social OPs underpin and demonstrate this commitment. The main aim of this isto

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 this ESIAReport.

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 ddiverables 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 KOSAPR 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,edci@ vant pri
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
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the design, construction and operation of the proposed fa cility. 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 sitesd physical environment i
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, RERE on local indigenous
knowledge on historical and current status of rare, endemic and endangered plant and animal species
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 (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 depl oyed 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, indire ct, 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 include,

ncl

Labour influx, Gender Based Violence, Sexual Exploitation and Abuse, 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, oportunities and benefits. The vulnerable
individuals and households identified included: the poor, elderly persons, PWDs, the sick, poor women,
poor single mothers, chiid-cheaded househol ds. The VMG6és includ
present in Bassaarea.

The impacts and risks were identified in relation to free, prior and informed comprehensive stakeholder
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consultations on land acquisition for construction of mini-gr i d, contractor o6s faci

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.

1.4.3 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
implementation of mitigation measures 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 ensure 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 bud@t cost estimates for the mitigation measures.
It also describes institutional arrangements with regard to the implementation of the 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 fAChance Find Proceduresodo has also been incl
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 the 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 engagement 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 BassaESIA project.
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V  Some data which the consultants sought from the community could not be assertained eg. the number

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 Environmental, Ecology Outlines Environmental, Ecology and Social Baseline status
and Social Baseline in the study area of the Project
Chapter 4 Applicable  Legal and Discusses the applicable environmental and social
Regulatory Framework regulatory framework and its relevance for the P roject.
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 RedressMechanism for the project
Chapter 6 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 7 Environmental and Social Outline of the ESMMP taking into account identified impacts
Management and and planned mitigation measures and monitoring
Monitoring Plan requirements
Chapter 8 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
3 Abdi Osman Guyo | County Renewable Energy Officer Engineer- Isiolo County
4 Loise M. Kioko Norken International Limited /Centric Africa Limited- EIA/EA
Expert
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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

2.1

PROJECT DESCRIPTION AND ALTERNATIVES

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;

S. NO.

10.

Table 2-1: Components of the

PARTICULARS

Location

Proponent

Administrative location

Neighbours

Key project components

Location Coordinates

Minigrid Capacity

Target consumers

Average Elevation

Site Conditions

Bassa Minigrid

DESCRIPTION

Geographically, Bassa site falls on coordinates Latitude
1.30363 N and Longitude 38.97058E Administratively, it is
found in Bassa Sublocation, Bassa Location Isiolo North
Subcounty in Isiolo County.

The site area i s
office and residential buildings.

nei ghbour e

Ministry of Energy and Petroleum

BassaSublocation, BassaLocation Isiolo North Subcounty in
Isiolo County.

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

The solar mini grid will contain Solar panels, batteries,
invertors, perimeter fence and 12.9km length of distribution
line to cover a radius of approximately 1.5km.

Latitude 1.30363 N and Longitude 38.97058E
PV Array of 90 (DC-kW) of 90kw; 1 80kWh Battery

Bassa minigrid is designed to serve 524 residential and 5
non residential consumers; projecting a daily demand of
416kVA.

245m

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

Norken International Limited

Centric Africa Limited.

Page 27



S. NO.

PARTICULARS DESCRIPTION

11. Road Accessibility Murram road.

2.2 PROJECT LOCATION

Geographically, Bassa site falls on coordinates Latitude 1.30363
unregistered community land measuring 1.218 hectares. It is found in
Location Isiolo North Subcounty, Cherab Ward in Isiolo County.

The site area is neighboured by Dadacha Bassamarket centre,t h e

Legend

@ SiteLocIsiolo

North Horr

N and Longitude 38.97058E on
DadachaBassaSublocation, Bassa

Ch i edndresidentiaf buildirgs.

SubCountyBoundaries

Laisamis

Isiolo North

Samburu East

Isiolo South

Lagdera

—

Igembe North

nia East

il Eq
Tighhia West Igerfibe South Balambata

Dadaab

Waijir South

50 km

Figure 2-1: Bassa minigrid Site Location
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Legend
@ SiteLocIsiolo
Google Satellite Hybrid

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

2.3 Description of Project Components and Activities

2.3.1 Technical aspects of Solar Mini grid

Bassa is among the beneficiaries of the KOSAP based on an aerial survey done in 2019 and has a ptential
customer base approximated at 529 households within the Bassa area, and a 135 kWp solar Minigrid to
supply power to the community will be installed. The Solar PV hybrid system is based on a centralized
photovoltaic plant connected to a 3-phase 415V AC busbar line, where the multi-mode battery inverter and
the diesel generator are also connected. The noise rating for the inverter and the diesel generator is 85 -
90dB.
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2.3.2 Project Components

2.3.2.1 Solar PV modules

The project will use SPV Crystalline Modules with anArray of 160 (DC-kW) each. The number of PV panels
to be used is yet to be determined.

2.3.2.2 Batt ery Energy Storage System

The 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 eq uivalent 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. 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. A 338kWh Battery Capacity is incorporated
to store excess solar energy during the day, ensuring a consistent power supply even during cloudy or
nighttime conditions.

2.3.2.3 Inverters

A 82-kW battery inverter charger is employed to manage the energy flow to and from the battery storage
system. 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.

2.3.2.4 Distribution lines
Bassasite will have a 20.14km distribution line circuit supplying power to approximately 529 consumers.

Project Metrics:

Monthly Energy Demand: The project is expected to meet a total monthly energy demand of 12,480

kWh.

Daily Energy Demand:  The average daily energy demand is approximately 416 kWh, ensuring a
consistent supply for the consumers.

Peak Demand: The peak demand of the system is 77 kW, which is the maximum power requirement
during any given moment.

PV Capacity : The solar photovoltaic panels have a total capacity of 135kWp.

Battery Capacity : The Battery Energy Storage System has a capacity of 338kWh, providing energy
storage and ensuring a continuous power supply.

Generator Capacity : The diesel generator has a capacity of 82 kVA, serving as a backup power source.
Fuel Tank Capacity : The fuel tank for the diesel generator can hold up to 2,000 liters of diesel fuel.
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Estimated Project Cos t:

The estimated cost of the Bassa Mini Grid project is approximately USD 593,767.38. It's important to note
that this cost may be subject to change as more detailed plans and implementation phases are developed.
The investment is expected to provide long-term benefits to the local community, improving their quality

of life, economic opportunities, and access to modern amenities.

2.3.2.5 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 .

2.3.2.6 Construction Procedures

The project will be constructed based on applicable standards of Kenya, environmental guidelines and
health and safety measures in line with OSHA Act2007.

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 t o the site.
-Storage of PV modules delivery and their installation;

- Laying of internal electrical connections;

- Installation of inverters, Battery Energy storage system and transformers;

2.3.2.7 Land Tenure

The land on which the proposed Bassa minigrid will be constructed is categorized as unregistered
community land .

The community has identified the land which has been acquired compulsorily by NLC for the construction
of the minigrid under terms of compensation in kind as described in section 2.3.1. 8 below.

An A-RAP applies where affected persons are not physically displaced, and less than 10% of their 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
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are considered minor. A-RAPs will be implemented for sub-project sites on registered and unregistered
community land/group ranches.

2.3.2.8 Compensation Details

Compensation for the land for the proposed project will be in kind; for the aquired land, the Proponent will
undertake some projects for the community.

In Bassg the community requested for construction of a community social hall as a compensation in kind
project of choice.

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 andsecurity guards. The Kenya
Power Company will be responsible for conducting the operations and management through the O&M
contractors for the first seven years.

Unskilled staff will be hired for housekeeping and module cleaning.

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 workers6 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 face 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 of raw materials during operation phase. Only maintenance spares
will be required at this phase.
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2.4.4 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.

245 Fire Safety and Security
2.45.1 Construction Phase

Appropriate firefighting system and equipment shall be provided throughout the construction period. The
fire extinguishers will be well distributed according t o 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.

2.4.5.2 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 switchyard.

The systems and equipment 6s wildl 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 requirement 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.

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 (2018-2022), electricity connectivity in 2018

stands at 20% of households which is an increase from 6% of household connections in 2009 (REREC,
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 households 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 Bassa, 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. Womren have to get home early from business to 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 max imizing and utilizing the area facilities, 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. Universal access to electricity is a key requirement for
meeting Kenyads devel opment goals under Vision 2030

3.1.2 Alternate Location for Project Site

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

1 The availability of primary resources required for the operation of the minigrid, such as solar
energy (solar irradiation);
1 Availability of land to locate the site and associated infrastructure;
1 The availability and accessibility of infrastructure for the provision of services, manpower and
social structure for the construction and operation of the power plant;
1 General environmental acceptability in terms of social impacts, water utilization, general ecology,
etc.
Bassa was identified as the most suitable area for the establishment of the proposed minigrid based on the
following factors:
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Location : The area is in a predominantly pastoral setting. The populat ion density is low, and majority of
the surrounding land is grazing land. There is enough grazing land for the community and use of the site
to construct the mini grid will not significantly impact grazing land. The community is further marginalised

with no electricity grid connectivity compared to other regions in the country.

Grid Connection : A grid connection with enough capacity and material was recommended due to the
anticipated increasing demand in solar energy. This eliminates the need to overhaul the grid connection
when the population increases in Bassa project area.

3.1.3 Analysis of Alternative Construction Materials and Technology

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 d urability perspective. 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).

3.1.4 Alternate Sources of Energy

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 a nd 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 Bassa
residents is technically and financially challenging, expensive to install, 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 Bassa). Besides coal and petroleum products used in thermal power
processing are not readily available within Bassa 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 Bassa. 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 period.
The mode however does not emit smoke patrticles, low fuel cost, low emission levels and continuous
electricity production.

A Wood fuell 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 fuel
options evaluated above seem inappropriate for Bassa on environmental as well as economic

Norken International Limited Centric Africa Limited. Page 35



grounds
A Fossil fuel

Solar energy was a desirable option because:

1 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 savngs.

=A =4 =4 =4

3.1.5 Conclusion
The proposed project should be upheld to support the local community based.
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4 BASELINE SETTINGS - ENVIRONMENT, ECOLOGY AND SOCIAL

4.1 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 The areas where project activities and facilities operated and managed by the Ministry
of Energy, RERECwill be established,

A 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

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

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

Further to this, 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

A Water 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

A Surface water body- typically 500 m upstream and downstream of water intake point
and downstream of discharge point
Other surface water bodies within 1 km of the project footprint
Groundwater in 1-2 km radius of project footprint
Flora and 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 community.
The Aol for development of the social baseline is within Bassa 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 Popuation and
housing census 2019, Kenya Bureau of Statistics (KBS).

A
A
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4.1.1 Project Footprint Area

Geographically, Bassa site falls on coordinatesLatitude 1.30363 N and Longitude 38.97058E.
Administratively, it is found in Dadacha-Bassa Sublocation, Bassa Locatiorisiolo North
Subcounty, Cherab Ward in Isiolo County.

The site area is neighboured by Dadacha Bassa mar ke
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
® SiteLoclsiolo
Google Satellite Hybrid

Figure 4-1: Closeup satellite image of Bassa site
4.2 ENVIRONMENT BASELINE

4.2.1 Landcove r

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 commercial buildings. There was no agricultural activity noted.
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Figure 4-2:Image of project area land cover

4.2.2 Topography, Hydrology and drainage

Most of the land in the Isiolo County is flat low lying plain. The plains rise gradually from an
altitude of about 200 M above sea level at Lorian swamp (Habaswein) 300M above sea level at
Merti Plateau and 1100 M above the sea level at Isiolo town.

There are six perennial rivers in the county namely; Ewaso Ngiro North, Isiolo, Bisan-gurach,
Bisanadi, Likiundu and Liliaba rivers. Ewaso Ngiro North River has its catchments area in the
Aberdare ranges and Mount Kenya. It also serves as a boundary mark between Isiolo North
and Isiolo South constituencies. Isiolo River originates from Mount Kenya and drains into Ewaso
Ngiro River. Bisan gurach and Bisanadi Rivers are found in the southern part of the county
and drains into the Tana River. Likiundu and Liliaba originate from Nyambene hills and drains
into Ewaso Ngiro North River.

The land on which the project site is located is fairly flat. The average elevation is 245m above
sea level. Water drains to the South East direction from the site.
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Figure 4-3: Contour map of Bassa site area
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Figure 4-4: Digital Elevation Model of Basa area
4.2.3 Ecology

The county lies in two ecological zones namely semiarid and arid. The semi-arid zone has
medium potential. It has become an area of sedentarized agro -pastoral activities that covers
part of Wabera Ward, Bulla Pesa Ward and some parts of Burat Ward in Isiolo North
Constituency. It also covers some southern part of Kinna Ward in Isiolo South Constituency.

Vegetation is characterised by sparse patchy and herbaceous plants interspersed with woody
shrubs.

Figure 4-5: Pictorial presentation of Basa project area vegetation
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