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DISCLAIMER

This ESIA report is strictly confidential téleru Central Dairy Co-operative Union Limited,
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projectasperthetime of the assessmertf the proposedGrid-Tied Solar SystemThis report as

involved use of other secondary data.



EXECUTIVE SUMMARY

Meru Central Dairy Caperative Union(MCDCU) limited is amajor processor and marketer of
dairy products in Kenyaith a membership of 146,4%8iry farmers from 160 primary cooperative
societies and common interest groups/Self Help Groups. The cooperative has significantly
expanded its reach, increasing daily milk collection 48,081 litres in 2023 to the 535,611 litres

in 2024 The factory relies heavily on national electricity and diesel generators to power its milk
processing equipment, refrigeration units, lighting and other operational systems whiat are
reliable and cost effective.

The union was mapped and selected as a beneficiary under the NAVCDP component of Climate
Smart Value Chain Ecosystem Investments which focuses on investments that will boost market
participation of smalkcale farmers and enhance vale addition. This immewith the project
development objective which aims at increasing market participation and value addition. A detailed
feasibility study was conducted to assess the technical, economic and environmental viability of
installing a932kW grid- tied solar PVsystem in the factory and cooling plant. The proposed
intervention at the factory includeslesignand instakhtion ofa gridtied solar systenthat targets

a40% reduction in electrical energy costed forprocessing and packagiogmilk.

Based on the world bank ESF 1 as well as EIA/EA Regulations 2003(revised 2019), screening of
the proposed project was done and ESIA CPR Recommended. Public participation was conducted
on 11" April, 2025 with an attendance of 74 participants (29F, 25M). Baseline analysis of the
project area, views from the interested and affected parties and the project design formed the basis
for impact analysis. The positive environmental and social impaxtisipated during installation

and operation of the project inde creation of employment, Climate Change mitigation and
adaptationReduced cost of operation, Increase bonus payout, Reduced cost of milk production and
diversification of products.

The anticipated negative environmental and social impacts during the project cycle Higlhde
demand of raw materials, Noise pollutidar pollution, Soil erosion and compactidnierference

with normal daily operations of the facto@¢cupational accident§ender Based Violence (GBV)

and Sexual Exploitation Abuse/Harassment (SEAfdreased Spreaaf Communicablaliseases
including STD, HIV & AIDS.

Detailed mitigation measures of the anticipated impacts are presented in the ESM&MP of the

proposed project.



Based on the assessment, key recommendations to the proponent, contactor and enforcement

agencies include:

)

ii)

Vi)

vii)

viii)

Adopt a grid tied solar Photovoltaic system: The system is ideal due to its ability to
supplement existing power from national grid while reducing dependency on expensive
electricity or unreliable electricity.

Use of highquality equipment and certified installer: Select reputable solar panels,
inverters and balance of system component with warranties and performance
guarantees. Employ certified installers with experience in commercial solar systems to
ensure poper safety and compliance with regulatory standard.

Monitoring and maintenance plan: The proponent to establish a robust monitoring
system to track solar energy production and system performance. Additionally, schedule
a regular maintenance to sustain optimal operation and prolong system lifespan.
Commitment to Mitigation Measures: The proponent should implement all mitigation
measuresoutlined in the Environmentaland SocialManagemen®& Monitoring Plan
(ESM&MP) to address potential negative environmental, safety, health, and social
impacts throughout the proposed project lifecycle.

Adherence to Standards: Adhere to all relevant national and international
environmental, social, health, and safety standards, policies, and regulations governing
the establishment and operation of solar power system.

Stakeholder Engagement: Maintain open communication with membads
stakeholderso createawarenessboutthe grid tied solar system benefits and address
any concerns.

Environmental and Social awareness creation: Create awareness for workers on best
practices for waste management, environmeaaaservation and social protection.

Policy Advocacy: Advocate for supportive government policies and incentives to

encourage the adoption of renewable energy solutions by other societies.

Considering thesignificantsocioeconomicandenvironmentabenefitsand proponent adhering to

these recommendations, the project can proceed in an environmentally responsible and socially

inclusive manner, contributing positively to sustainable development goals.



ABBREVIATIONS & ACRONYMS
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DEFINITION OF TERMS

Cooling centre: Refers to aggregation centre where milk is chilled before collection by the
cooperative union.
Cooperative: Refers to Meru Central Dairy Cooperative Union

Project: Refers to the proposed Gridlied solar system

Proponent: Refers to Meru Central Dairy Cooperative Union
Societies:Refers to dairy farmers cooperative societies
System:Refers toset of connected electrical components suppling power to the facility

Processing plant:Refers tahe factory
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CHAPTER 1: INTRODUCTION

1.1 Background information

Meru Central Dairy Cooperative Union also known as Mount Kenya Milk is a prominent dairy
cooperative in Kenya, established in 1967.

to 535,611 litres of milk daily as on April 2024. It was foundgdhree primary dairy cooperatives

- Katheri, Naari and Buuri with the aim of assisting farmers in marketing their milk prddeoe.
Central Dairy Cooperative Union (MCDCU) is a farroemed enterprise unitiny6,450dairy farmers

from 160-memberprimary cooperativeaswell asCommunitylnterestGroups/SelHelp Groups
(CIGs/SHGs)in Meru and neighbouring counties of Tharaka Nithi, Embu, Nyeri, Nyandarua and
Kirinyaga. Following a restructuring process initiated by the Ministry eb@wative Development and
Marketing the union was+established dgleru Central Dairy Cepperative Union Ltd and registered
under the Cabperative Societies Act on ®3/1ay 2005. The union has evolved significantly over the
years bothn scale and scope. To streamline milk collection, MCDCU operates six cooling edrares
membersocieties deliver their milk before transportation to the processing facility.

The dairy union collects milk from a total membership of 146,450 of whom 80,546 are Male and
65,903 are Female. The volumes of milk collected increased from a daily average of 408,081 litres
in 2023 to the 535,611 litres in 2024. Milk is received twicedasr at each of the cooling center
where it is chilled to 4legree centigrade awaiting collection for transportation to the main factory
for processing. Approximately 60% of the milk is delivered to the cooling centers in the morning
between 6ari2 noon wih the rest in the afternoon betweefb m. Apart from very rare
emergency cases, no milk is stored overnight in the cooling centers meaning that main electricity
usage at the cooling centers is during the day. The union manages the entire dairy rafuencha

milk collection, processing to marketing and distribution. The main factory however runs and
processes the milk into diverse valadded products on a 2ur basis which includes fresh
pasteurized milk, londjfe milk, yogurt, mala, ghee, buttena ice cream. Currently, the dairy
processes 614,000 litres of milk per deym January tdune, 2025, even though its facilities have

the capacity to handle up to 710,000 litres. This indicates that it is operating below capacity, but it
is projected to reach the full 710,000 litres by December 2025. Achieving this level of production
will increase power consumption by an additional 200 kW, bringing the total load to 1,200 kW with

existing machinery. As the dairy moves toward a daily processing cap&difyd @00 litres, its
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power requirements will continue to grow. In response to rising operational costs and in line with
its commitment to farmer prosperity, MCDCU plans to install a 932kW-tggdl solar power
system at its main processing factory and six aggregation cenbessinitiative is projected to
reduce electricity costs by approximately 61%, ensuring-terg savings that will directly benefit

the thousands of smallholder farmers who own and supply the Union, minimize environmental
impacts, and promote renewablesggy adoption within the dairy sector.

The proposed project will be supported by NAVCDP under the component of Climate Smart Value
Chain Ecosystem Investments which focuses on investments that will boost market participation of
smaltscale farmers and enhance vale addition. This is in line th#hproject development

objective which aims at increasing market participation and value addition.

1.2 Sub- Project objective

Toinstall a 932KW grid tied solar system for MCDCUNteru Countywith the aim of reducing
electricity costdrom Ksh.144,000,000 to Ksh.76,320,000 annyahhancing energy reliability
and promoting environmental sustainability in milk cooling and processing operations ultimately

improving the livelihoods of dairy farmers.

Specific Objectives

1) Reduce dependence on grid electricity and fossil-foglered backup systems by
integrating clean, renewabl e solar energy i

2) Lower electricity costs associated with milk processing, chilling, and administrative
operations, thereby increasing the Unionoés

3) Promote environmental sustainability by reducing greenhouse gas emissions and aligning
the Unionds operations with national and gl

4) Improve energy reliability and security to ensure uninterrupted dairy processing and cold
chain management, especially during grid outages.

5) Demonstrate a replicable renewable energy model that can be adopted by other cooperatives
and agreprocessing entities in Kenya.

6) Build technical capacity and awareness among MCDCU staff and cooperative members on

solar technology use, maintenance, and energy conservation.
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1.3 Sub project justification

High electricity thbhetsnosepmpeessti nonehafl enge

operations. MCDCU is moving towards imemeasing
day. This in turn will grow power need and hen
i ncuubsst anti al power bills, eroding the Uniono
sustaining profitability, mai ntaining stabl e
and enhancing service deliverny oadciMrssgll alme v al
system wi || | ead t o:

|l ncriemaenkonBayout:

The dairy anticipates a 30% increase in the a
energy savingjedheonl ahesgstdm is installed at
phase, a 15% increase in faclmean mehd&r dyynats t s
ensures better milk quality and reduced spoil
smal |l hol der far mer s.

Subst &@&nerSgWwi ngs:

The factory stands to save 40% in power cost
generQ@naiventalgka,iwiyt edutteoted lectbribbgdi i, vi denced

by sample billing data.

Environanme@dmmrhuninmpyact :
Shi fttoowagr dan, renewabl e solar power supports el

the dairyds commitment to respowisdiebrdvee med®lur c €

f oort Hear-mewned e nsteeerkpirnigsetso | ower energy costs at
Ultimately, this project wild!/ strengthen the ¢
l'ivel i hoedmemlber societies & CIl Gs.

1.4 Objectives of the ESIA CPR

The main objective of the Environment and Social Impact Assessmen{EBRwast i dent i fy
evaluat e, and propose mitigation measures for

proposed project to ensure sustainable and r es
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1.5Terms of reference

i)  To highlight environmental and social issues of the proposed project with a view to guiding
policy makers, planners, stakeholders and government agencies to help them in
understanding the implications of the proposed project on environmental and social
elements within the project area;

i)  To review existing legal, institutional and policy framework relevant to the proposed
project;

iii)  To assess the relative importance of the impacts of alternative plans, design, technologies
and sites;

iv)  To generate baseline data for monitoring and evaluation of how well the proposed
mitigation measures will be implemented in all phases of the project cycle;

v) Develop an Environmental and Social Management and Monitoring Plan (ESMP) to guide
in decision making and for future auditing; including the cost, time frame and responsibility
to implement the measures;

vi)  Raise stakeholder awareness on the impact of the proposed project on the environment and
social aspects with a view of making them understand the implication of the proposed
project; and

vii)  Develop an ESIA report (CPR) in conformity with the EMCA 1999 (Amendment 2015) and
Environmental (Impact Assessment and Audit) Regulations 2003 (Amendment 2019).

1.6 Scope of the ESIA study

The Kenya Government policy on all new projegtspgramsor activities requires that an
environmental impact assessment be carried out at the planning stages of the proposed undertaking
to ensure that significant impacts on the environment are taken into consideration during the design,
construction, operatiomand decommissioning of the facility. The scope of this Environmental
Impact Assessment, therefore, covered:

1 The baseline environmental conditions of the area,

9 Description of the proposed project.

1 Provisions of the relevant environmental laws.

1

Identification of alternative technologies.
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1 Identification and discuss of any adverse impacts to the environment anticipated from the
proposed project.
Appropriate mitigation measures.

Provision of an environmental management plan outline

1.7 Assessment Methodology

For the team to achieve the objectives of the study
were consulted, review and analysis ofsurredeleat d

approach and methods used have been described

1.7.1 E&S Screening

The proposed project was subjected to screening as provided for in Environmental Management
and Coordination Act (EMCA) Cap 387 section 58 and the amended regulation 7(4) of the
Environmental (Impact Assessment and Audit) regulations, 2003, vide leged 3&iof 2019

which requires that such a project is preceded by screening to identify the likely negative impacts
and risks and propose appropriate mitigation measures at the early stages of project planning. This
then determine the appropriate level ofiemnmental assessment (e.g., Full study, CPR, SPR,] or
Environmental and Social Management Plan [ESMP]) and enhance the project's sustainability,

acceptability, and compliance with applicable laws and policies.

1.7.2 E&S Scoping

An -denpth assessment was done to prioritize th
study as advised by the screening assessment
narrowed down the data to ba colclieadt eats ptec t sp e ¢

1.7.3 Secondary data review

The study team revliietweedt diadtai nooft vathiu megdtiecsdd &op e d

screening report, feasibility report, project desi:
concept note to extract key insights, compare acro
study.
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1.7.4 Public consultation

To ensure the community is empowered, foster
under st and their need and priorities and al s
public participation 19%Apmi Iwa230 X5 nwiutch ednomt
participants; 20Brdédmmiahtetermast dd amdCeaafifrepcetresdo np a
the union, board of management, del egates fror

Government of Menu déep&ftmeomsrel ev

1.7.5 Reporting

A CPR will be devel oped and submitted to CPCU
submitted to NPCU for further review before
approval itowi | be submitted to NEMA for revi
1.8 ESIA team

The ESI A team comprising of Environment al Sci
| CT specialist, sociol ogists, occupational s a

devel opment of the report.

1.9 Project Implementing agency

The implementation of the griied solar power system for Meru Central Dairy Cooperative Union
(MCDCU) wi || be spearheaded by the Unionds exi
technical and advisory support from relevant stakeholders anmiepartead AgencyMCDCU

will oversee the execution of the project from planning to commissioning. This will involve
coordination of all project activities, ensure compliance with regulatory requirements, and facilitate
engagement with contractors, goveemh agencies, and community stakeholders. Project
Management Committee (PMC) will be established to provide strategic oversight and ensure
effective coordination and decisionaking. Tasked with monitoring project progress, quality
assurance, and resolviagy implementation challenges in a timely and transparent manner.
MCDCU will engage qualified and licensed solar energy providers through a competitive
procurement process. Technical oversight will be supported by relevant government agencies such

as: Ministry of Energy and Petroleum, Energy and Petroleum RegulatorgraytfiEPRA), Rural
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Electrification and Renewable Energy Corporation (REREC). Monitoring and Evaluation will be

done regularly to report on progress of the project.

1.10 Structure of the report
The report 1is
Chapter 1:

reference,
Chapter 2:

organi zed

met hod

to be used in the

sustainability;
Chapter 3: Policies,

|l egal , and admi
Chapter 4: Environment al

the proposed project

Chapter 5:
Chapter 6 :

alternatives;
Chapter 7:

Measu-riedsenti fi es t

mi tigation

Chapter 8: Environment al
and
Chapter 9: Concl usi on

recommendati on

This is followed by the

-lgn tvrecsd utchtei opnr oj ect
of study
Pr-dpsctibesct hpt ponposed

ni strative

Assessment

he potenti al

given to i

i nto nine substantive

background, ob

and the team
project
project,

budget, pro

I nsgi vesi anseandwlLefatl e

framewor ks ;
angdi vSosc itahle Bcahsaerl ai cnte
nf c

area (Baseline i

Pu bilsi ca bPoaurtt ipcui bplaitci opnar t i ci pati on
Analysisipfedfenijectanal yer aabnifvdsh

of potenti al Environi

environme

measur es;

and Soct md BMaM&MR;me
- @anoviRecso mmbéedadommal t
mprove the proj

|l iterature sources <cor
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CHAPTER 2: PROJECT DESCRIPTION

2.1 Introduction

This chapter provides a comprehensive description of the project location, project designs,
installation activities, materials to be used in the installation, project activities during operational
stage, waste to be generated and methods of disposakgmpiosed project cost of the proposed
installation of a grietied solar photovoltaic (PV) power system at the main processing facility of
Meru Central Dairy Ceperative Union Ltd (MCDCU), opposite the new KPCU in Meru Town,

Meru County, Kenya. Thepraget i s part of MCDCUOG6s sustainabil

costs and transition towards cleaner energy sources.

2.2 Location of the project

The proposed gritied solar power system will be installed at the premises of Meru Central Dairy
Co-operative Union Limited. The processing factory is located within Meru Municipality along
KPCU road in Meru town, Imenti North Subounty. It is situated ithin administrative and
commercial centre of Meru town. The GPS Coordind#@s)4175 E37.65945

» Fahari Airbnb @

TNEW KPCU (@) '
Meru Coffee MillSN” © z Meru Dairy, Factory-
i v g ‘Mount:Kenya Milke
&

”

Merujcentral dairy
4 CO: operatlve union
-

o - - ; ‘ . 3
Meru County “/“ / .‘;[ ;’
Coffee Millers - =5 f

Emanity,
Apartments, Meru

Figure 2.1: Google Map showing location of MCDCU milk processing plant
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2.3 Project design

The proposed project is a gitied solar photovoltaic (PV) system designed primarily for-self
consumption ("own use") to offset the energy needs of the main dairy processing facility. The
proposed project components entail: Solar mounting structureslddstan the rooftop; Solar
modules and Smart grid solar PV Inverters; Electgahling, DC combiner boxes, isolators, surge

protection devices, and monitoring units.

2.3.1 Design of the proposed sutroject

The proposed gritier project involves mounting solar modules on the roofs of existing seven (7)
structures in a union. These structures include the main dairy processing plant, storage units, utility
blocks, and office buildings. Their structural iniggis sound and suitable for PV mounting after

site inspection by the project engineéReferto Annex 8).

The roofs are made of corrugated iron sheets with a box profile, which will support the solar
mounting structures to fix the solar modules. The design of the roofs is a gentle slope gable roof
structure, suitable for holding the modules. These gable watifsa gentle slope are suitable for

the proposed project because they will provide a relatively straightforward surface for mounting
the panels. The gentle slope will ensure that the solar panels are angled in a way that optimizes

energy production, aldugh the exact angle may depend on the latitude and local solar irradiance.

The gridtied system will utilize 70% of the solar energy and 30% of grid power during the day. At
night, the system will 100% utilize power from the grid. The-gied system does not have power
storage (batteries), and entirely relies on the grid peration.

Key features of the design include:
a) Solar Mounting Structures

The proposed project will have provisions faolar panel mounting structurés roof-mounted

and grounemounted structures.These structures are essential for securing solar panels and
optimizing their performance and are designed to withstand various environmental conditions and
ensure the longevity of the solar energy system. Aluminium roof top mounts typically consist of
roof attachments, mounting rails, and module clamps. The roof attachments secure the racking

system to the roof, while the modulamps attach the solar panels to the mounting rails.

23



T Solar Modules
The proposed project has a provision to install 1,664 -&ffjiency monocrystalline or
polycrystalline PV panels @60Wp. These modules have a hygwer output making them ideal
for installations where space is limitethe dimensions of one 560Wponao-crystalline solar
panels will be averaging at Length: 2,278 mm, Width: 1,134 mm and Depth: 30 mm or 35 mm.
The weight of these panels is typically around 27 kg to 28 kg and have a solar power end of life

(linear power) warranty of 2025 years.

T Smart grid solar PV Inverters
Five (5)250A 3Phase Smart Power Sensor DBC conversion invertersynchronized with the
KPLC gridwill be installed in the proposed project with a precision electronic device designed to
measure and monitor electrical parameters in threse power systems. It will provide réiahe
data on voltage, current, power (active, reactive, apparent), freguemd energy consumption.
These inverters are suitable for mediumlargescale electrical loads such as industrial machines,

solar inverters, or gritied systems.

These sensors are essential components in energy monitoring, load management, and system

optimizatiord especially in renewable energy setups like-tjgd PV systems.

1 Electrical cabling, combiner boxes, isolators, surge protection devices, and monitoring

units.
The proposed project will consist of the following;

Armoured Cables
The specifications include 16mm2 and 95mm?2 solar PV cables, in black and red. These cables are
specifically designed for connecting solar panels to inverters and other components within a solar
PV system. The size (16mm?2 and 95mm?) refers to the-semxdsnal area of the conductor, which
determines the cable's curramatrrying capacity. These cables are designed to withstand the harsh
environmental conditions often encountered in solar installations, including UV exposure and
temperature fluctuations.

Cabling design
The cabling system will be implemented according to the PV system schematic diagram, utilizing

string configuration layouts as specified by the engineering t€aecables will be routed through
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an underground trench, following the DC/AC sintjiee diagram. This diagram, informed by the
power flow diagram, illustrates the power flow path from the photovoltaic modules to the load or
grid connection point.

Earthing System
The list includes 150mm?2 armoured cables, rated at 600/1000V, withoae 3configuration.
Armoured cables are used for AC (alternating current) connections, particularly for underground or
outdoor installations where physical protection is needed. Theuaimg provides mechanical
protection against damage from impact, crushing, and abrasion.

Lightning Arrestors
The project requires 7 earth rods complete with clamps (5/8" x 4FT). An earthing system is crucial
for safety in electrical installations. Earth rods provide atesistance path to ground, allowing
fault currents to flow safely and quickly, which helpstiip circuit breakers and prevent electric

shock.

DC/AC Earthing Systems and assorted cables and trays

The inclusion of 7 lightning arrestors indicates a concern for protecting the solar PV system from
lightning strikes. They are designed to divert the higltage surges caused by lightning strikes
away from sensitive equipment, such as inverters and el&etrical components. This helps to
prevent damage and ensure the continued operation of the system. The number of arrestors needed
depends on the size and layout of the system and the local lightning risk.

i DC combiner boxes
The proposed project shall have provision for installation of 56 DC combiner boxes to serve as
central hubs where multiple solar panel strings will be connected, consolidating their outputs into
a single circuit. They will enhance the efficiency and gadéthe solar installation by providing a

centralized point for monitoring and managing the solar panel arrays

2.3.2 Construction and Installation activities

The major construction and installation activities will include:

1 Site preparation excavation and backfilling in trench for the armoured cable installation
T Mounting of PV modules on rooftops using the solar structure mounting structures

1 Installation of inverters, cabling, isolators and protective devices.
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T Integration of the system with the main distribution board and KPLC meter.

T System testing, commissioning and staff training
2.3.3 Materials to be used in the installation

The project will utilize the following materials:

i.  Solar Equipment
1 Monocrystalline solar modules
Smart grid solar inverters
Smart power sensors

1
1
9 DC combiner boxes
1 PV disconnects

1

AC breakers

ii.  Mounting Structures:
1 Aluminium roof mounting structures with accessories

1 Galvanized steel ground mounting structures with accessories

iii.  Electrical Components
1 Solar PV cables
i Armoured cables
1 Cable trays and covers
1

Electrical sleeves for underground cabling

iv.  Safety Equipment
1 Earth rods with clamps
1 Lightning arrestors

1 DC and AC earthing system components
2.3.4 Project activities during operation phase
The activities will include capacity building of the staff, system monitoring on the expmdima

versus expected generationaintenancdy cleaning solar panels, inspection of wiring, inverters
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and mounting structures. Annual ESA audits will be conducted to ensure continued compliance

with regulatory standards and permits.

2.3.5 Wastes to be generated and methods of disposal

Construction Phase Waste
1 Packaging materials from solar panels, inverters, and electrical components
1 Excess cable cuttings and conduit pieces
T Excavation soil (to be reused foack filling where possible)
l

Metal scraps from mounting structure installation

Disposal Methods

1 Cardboard and paper packaging will be collected for recycling

1 Plastic packaging will be segregated for appropriate recycling or disposal
1 Metal scraps will be collected for recycling
)l

Excess soil will be used for landscaping or properly disposed of at approved sites

Operational Phase Waste
T Minimal waste generation during normal operation

T Potential electronic waste from component replacements.

End-of-Life Disposal
1 PV panels and electrical components will be handled through licensasdte recycling
channels

1 Mounting structures will be dismantled and recycled as scrap metal

The project will implement a comprehensive waste management plan to ensure that all waste
materials are handled, stored and disposed of in an environmentally responsible manner, in

compliance with national and local regulations.

By installing gridtied systems in the main factory, the Union expects to reduce operating costs
caused by high electricity bills by an approximate average of 61.46%, and sustained profit margins,

stabilize milk prices and other services throughout theevehain.
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2.4 Estimated Project Cost
The proposed investment is estimated to st 78,441,550

CHAPTER 3: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

3.1 Introduction

This section will review relevant National and International policies and regulations governing
ESIA processes as well as other laws relevant for the proposed project for review and eventual
approval and licensing before the development commences. Ingimitige section highlights the
provisions of the different policies and how they have been or will be complied with during project
implementation.

Laws governing environmental and social protection and conservation in Kenya are derived from
the constitutional statutes and the ratified international conventions. These laws regulate the
establishment and operation of development projects.

The Kenya Government has in place an environmental and social policy for harmonizing
conservation with its development plansdahas numerous statutes that guide environmental
management and conservation, social protection, energy sector and developments in general. Most
of these statutes are sector specific and cover a wide range of issues including public health, soil

conservabn, protected areas conservation, endangered species, public participation, water rights,
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water quality, air quality, excessive noise control, vibration control, land use, among others. The

relevantlegislation'sare described in table 3.1.

3.2 National Policy Frameworks

There are several pieces of legislation and policy documents related to this kind of development in

Kenya. These include;

Table 3-0-1: National policy framework

Law Relevant Provisions Relevance to the project
The Kenya| The Constitution of Kenya has taken on bo| The proponent of the propos
Constitution, various issues that are related to environmeg project will assist governmer
2010 management. Article 42 of the Bill of Righ meet its obligations towarg
contained in the Con s sustainable development
Kenyan has the right to a clean and hea| offer potential for electricity
environment, which ifades the right to have th cost savings by installation (
environment protected for the benefit of pres proposed solar system f
and future generations through legislative and g these commercial settings
measures. Article 69 in Part 2 provides that | through a consultative proce
state shall encourage efforts towards sustainal provided for.
of natural resources. Italso provides fo
environmental and social impact assessm This report undertaken by th
environmental audit and monitoring of t| proponent is in conformity
environment. with the need to ensul
mitigation of adverse impaci
to protect the environment.
addition, the proponent hg
consulted the public on th
project in line with the
requirements to be adhered
during installation phase @
the proposed solar system
The KenyalThe devel opment bl ue|The proponent
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Vision 2030 and
BETA

electrification as a
di fferent projects f
Kenyads electrificat.i
critical to achieving
targets oVit ¢ ii2e0E3d Ciom
Il nvest ment i n ener gy
buil ding, and i1 nnovat
moder n, asnnda rctl iangartiec u l

This alignment not only ensures regulatory sup
likelihood of fundi
eligibility, community acceptance, and poli

but also increases the

endorsement under Vision 20&0gned programs

i nterest i n

i mpl ementing

and solarizat
install ati on
sol ar system
success as o0l
Vi sion 2030

particularly
1 Energy secto
diversification and

sustainability

1

Agricultural value chair

like

Market

Access

and

Infrastructu

Development.

strengthening
1 Environmental

sustainability and climate

smart technology
adoption.
National Kenya's Draft National Energy Policy for tt The pr oponent
Energy Policy, | period 20252034, which is currently under publt he Nat i onal
2018 (draft | review, emphasizes the transformative potentiggui del i ne s,
2025-2034) solar energy in delivering affordable, reliable,ac apaci t vy t o
sustainable electricity. The policy outinfaccessi bil ity
immediate miestones to be achieved between2(e x pendi t ur e s,
and 2027. A significant focus is placed [sust ai nabl e

enhancing support for solar energy initiatives
both gridtied and offgrid settings. Specifically
the policy aims to accelerate the developmen
community solar projects, rooftop solar
installations, and mingrid systems in remote ar
underserved regions that lack access to the nat

electricity grid.

|l everaging r ¢
technol ogi es

ef fniccy emeasur
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National
Climate
Change Action
Plan 2023 i

2027

Kenya's National Cl i n
(202@27) emphasi zes t
energy sector i n ad
emi ssions and enhanci
change. Under Priorit
strategicb apmed at r g
fossil fuel s and un
pri mary strategy i n
transition to renewab
through t he expansi o

geot hermal energy gen

The proponent will be guide
by the action plan to embra
b

resilier

green technology
enhancing climate

technologies during
production within the Union
b¢
aligned with the broader goa

of the NCCAP to promot

These obligations will

low-carbon and clirate
resilient developmen
pathways within the

agricultural sector.

Sessional Pape
No. 10 of 2014

Sessional Paper No. 10 of 2014 provides
framework for integrated approach to planning

The Proponent is committe

to continuous stakeholdg

on National | sustainable management. Public participation | involvement across the proje
Environment guiding principle of the policy. phases.

Policy

Agricultural This is a comprehensive plan developed by| The proponent shall promo
Sector Kenyan government to transform the count| investment in energgfficient
Transformation | agricultural sector through commercialization g technologies an
and Growth | modernization. The convergence of AST(infrastructure  for  agri
Strategy objectives and Kenya's renewable ene processing through  th
(ASTGYS), initiatives presents a viable patay for| proposed solar system proje
2019 2029 agricultural transformation. Leveraging on sel

tied grid systems can enhance agricultt
productivity, ensure food security, and prom

sustainable development.
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3.3 National Legal Framework

Table 3-0-2: National legal framework

Key Laws

Relevant Provisions

Obligations of the project

Environmental
Management and
Coordination 1999 [Cap.
387] and Amendment Act,

2015, 2019

NEMA was established to exercise
general supervision and-co
ordination over all matters relating
the environment and to be the
principal instrument of Governmen
in the implementation of all policies
relating to the environment. The Ag
prohibits dischege of hazardous
substances, chemicals and materig
or oil into the environment and
outlines basic guidelines on the
abi |l

Cap. 387 legislations include:

spill erds |

Environmental Management and
Coordination (Environmental Impag
Assessment and Audit) Regulation
2003; (Amendment) Regulations,
2016

Environmental Management and-C
ordination (Waste Management)
Regulations, 2006

E-Waste Management Draft
Regulations, 2013

The proposed project is
classified as a mediwmsk
project and has been written in
accordance with the
Environmental (Impact
Assessment and Audit)
regulation, 2019 (legal notice 3
& 32). It will be submitted to
NEMA, which has the overall
responsibility of enforcing this
act. The Act also lists the type
projects which are medium risk
thus require development of a
CPR.

This CPR is prepared in
conformity with the Act as a
basis for EIA/EPR,
environmental licensing and
details an ESMP to be
implemented during and after
installation to ensure the
environment is protected. It is
expected that NEMA must
submit the report totber
relevant lead agencies. These
shall assess the environmental

performance based on key

32



parameters with direct and
indirect impacts to the
environment in accordance witl
the Act.

The proponent will use
provisions of this regulation to
ensure that waste-(gaste)
generated during installation ar
of the Roof top Solar PV is
handled, stored, transported ar
disposed in the correct manner
as described and prescribed in
the environmenand social

management plan.

The Waste Management

Regulations, 2006

These regulations provide for the
responsible management of all typ
of waste. They emphasize waste
segregation, licensing of waste
handlers, and the "polluter pays"

principle.

The proponent must ensure to
segregate-evaste generated
during the installation phase
from the general waste stream
the source of generation (e.g.,
offices, processing plant,
laboratories).

Additionally, the proponent will
ensure that any contractor
engaged for-evaste
transportation is licensed by
NEMA and disposes off the e
waste only at NEMAlicensed

disposal facilities.

The National
Guidelines, 2010

E-Waste

These guidelines provide a detaile(
framework for the environmentally

sound management ofveaste, from

The proponent is required to
develop and implement an

internal ewaste management
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generation to final disposal,
including collection, transportation,

sorting, and recycling.

plan based on these guidelines
provided for and create
awareness among its staff on t
importance of proper-easte
management and maintain
records of all evaste generated
and disposed off, including typg
and quantities. Further, the
proponent is requéd to
establish clearly marked and
secure evaste collection points
at all its facilities (offices,
cooling plants, processing unitg
and ensure collection points arf
sheltered from weather to
prevent leaching of hazardous

substances

The Sustainable Wastg
Management Act, 2022

This Act promotes a circular
economy approach to waste
management, encouraging waste
reduction, reuse, and recycling. It
also reinforces the Extended
Producer Responsibility (EPR)

principle.

The proponent is expected
explore options for recycling-e
waste through licensed recycle
and comply with any takback
schemes or EPR programs
established for specific
electronic products including th

modules

The Extended Producer
Responsibility (EPR)

Regulations, 2024

These regulations operationalize th
EPR principle, making producers
responsible for the entire life cycle
of their products, including their

postconsumer waste management

The proponent as a user and
potential largescale purchaser
of electronic equipment is
expected to cooperate with
suppliers and manufacturers w

are part of a registered PRO.
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This will facilitate the collection
and return of enadf-life
equipment to designated
collection points or recyclers ag

per the EPR schemes.

National E-Waste

Guidelines

These Guidelines were issued by

NEMA (2015) to manage electrical
and electronic waste throughout itg
lifecyclei including collection,

storage, transportation, and dispos

The proponent is obligated to
establish an-avaste
management plan, register with
NEMA as a waste generator,
ensure evaste is handled by
licensed service providers,
promote awareness on safe
disposal, and submit annual
waste management reports in

compliarce with NEMA.

Meru County Solid Waste

Management Policy and

This policy provides the local

framework for waste management

The proponent is required to

liaise with the Meru County

Plan within Meru County, emphasizing | Department of Environment an
source segregation and proper Natural Resources to ensure its
disposal. e-waste management plan is

aligned with countytevel
strategies and participate in an
countyled initiatives for ewaste
collection andnanagement.

ICT Policy Kenya National ICT Policy (2020) | The proponent must ensure IQ

promotes universal access to ICTs
development of @vaste managemel
systems, and environmental

sustainability in ICT rollout.

installations are inclusive

support digital access for all, ar

adhere to environment
safeguards by implementin
sustainable procuremer

promoting green ICT solutions
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and ensuring lifecyclé
management including reuse a
recycling.

Additionally, the proponent is
required to develop and
implement an avaste
management plan for the
disposal of obsolete equipment
in collaboration with licensed e
waste handlers and conduct
regular energy audits of ICT

facilities.

The Energy Act, No. 1 of
2019

This is an Act of Parliament to
amend and consolidate the law
relating to energy, to provide for th
establishment, powers and functior
of the Energy Regulatory
Commission and the Rural
Electrification Authority, and for
connected purposes. The provisior
of this Act apply to every person or
body of persons importing,
exporting, generating, transmitting,
distributing, supplying or using

electrical energy.

The Act prescribes to the
proponent the manner with
which licenses shall be obtaine
for generating electricity and th
requirement for contracting
licenced technician as guided |
the Act. Additionally, it gives
guidance to the proponent on t
exceptiongrovided for the
installation of solar power
generated current of less than
IMW.

The
photovoltaic
Regulations, 2012 & 2019

Energy (solar

systems

These regulations apply to a solar
PV system manufacturer, importer
vendor, technician, contractor,
system owner, a solar PV system

installation and consumer devices

The proponent will not be
required to apply for a licensed
from the EPRA Commission fo
the proposed 932 KWV Roof
top Solar PV installation within
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and also where alternate current
electricity is involved the Electric
Power (Electrical Installation Work
Rules, 2006, shall apply. The
regul ations stat
shall not design or install any solar
PV system unless he is licensed by
the Commiss o n O . It ¢
state that to be licensed by the
Commission as a technician; a
person shall be required to have th
prescribed qualifications and
experience as set out in the First
Schedule, and appropriate
certification recognized by the
CommissionThe regulations also
require a person not to engage in t
business of manufacture of any so
PV system and components unless
he applies for and obtains a licensé

from the Commission.

their premise for compliance

because its less than legal
capping.

The Climate Change Act,
2016

Establishes the National Climate
Change Council whose main
function is to advise the national ar
county governments on legislative
and other measures necessary for
mitigating and adapting to the effeg
of climate change Provides the leg
and institutiomal framework for the
mitigation and adaption to the effeg

of climate change; to facilitate and

The proponent is guided by the
Act of the obligations to align
the proposed project specificall
aligning operations and
integrating climate change
considerations into its strategic
plans and supporting climate
smart agricultural practices
among its membsr and other

stakeholders.
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enhance response to climate chan
to provide for the guidance and
measures to achieve low carbon
climate resilient development and

for connected purposes

Occupational Health and
Safety Act (OSHA 2007)

The Act provides for the OSH
Guidelines during all stages of the

project.

The proponent must ensure
safety during installation and
operationalization of the Roof
top Solar PV system and regist
the premise as a workplace wit
the directorate of occupational

safety and health services.

County Government Act
No. 17 of 2012

The Act provides for county
government so poy
responsibilities to deliver services
and for connected purposes. The A
provides for a wide variety of
matters relating to public
administration at local level
including Citizen Participation
principles and stresses protection
and promotion of the interest and
rights of minorities, marginalized
groups and communities such as
timely access to information, data,
documents, and other information
relevant or related to policy
formulation and implemntation for

planning among others.

The proponent shall ensure thg
this piece of legislation brings
everyone on board in planning
and execution of this projects a
the County level. This was
undertaken during the public
participation exercise to collect
views and disclosure
engagement forusof project
implementation strategies of th
proposed project Rooftop Solal

PV system from the proponent

The Standards Act Cap 496

This Act promotes the
standardization of the specification

The proponent with guidance
from the KEBS will ensure that
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of commaodities, and provides for th
standardization of commodities an(
codes of practice to ensure public
health and safety. It establishes the
Kenya Bureau of Standards (KEBS
and defines its functions as related
to:

Promotion of standardization in
industry and commerce; and
Making arrangements or provision
of facilities for the testing and
calibration of precision instruments
gauges and scientific apparatus, fg
the determination of their degree o

accuracy

contract administration
(including but not limited to
terms of procurement or
contracts made with contractor
or suppliers after tender award
by the proponent, for the
purpose of assuring compliancy
with obligations such as timely
delivery, quality and qudity
inspection, acceptance, payme
claims, dispute resolution and
completion, among other termsg
will be guided by the Act.

WIBA 2007 Work injury
Benefit Act. 2007

The Work Injury Benefits Act, 2007
(WIBA) is a significant piece of
legislation in Kenya that mandates
employers to provide compensatio
for employees who suffer injuries g
diseases arising out of their

employment.

Under WIBA, the proponent is
required to obtain and maintain
an insurance policy that covers
the technicians during the
proposed installation of Roof tg
Solar PV against anticipated
liabilities that may be incurred
due to workrelated injuries as
guided ly the WIBA Act.

Public Health Act (Cap
242)

The Public Health Act aims to
safeguard and promote the health
the public. It applies to the solar P\
project in aspects such as control ¢
dust and noise during construction
prevention of health hazards
associated with handling of solar

The proponent must ensure thg
specific safety standards are m
as indicated in the ESMP for th
proposed installation of the

rooftop Solar PV system. Thes
mitigation measures will addreg

issues of dust and noise
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components, and management of
wast® including ewaste and other
solid waste.

pollution during the installation
phase and the proper disposal
e-waste during the

operationalization phase.

14 of 2007)

Labour Relations Act (No.

This Act governs the relationship
between employers and employee
It is particularly relevant to the
engagement of workers during the
construction, installation, and

operational phases of the project.

The proponent shall ensure thg
workers are treated fairly,
provided with safe working
conditions, receive appropriate
compensation, and are allowed
to exercise their rights, includin
freedom of association. The
project must comply with all
labour standals as set out in thg
environmental management plg
in this CPR

3.4 World Bank Environmental and Social Standards

ESS

APPLICABILITY

RATIONALE

PROPONENTOGS OBLI

ESS 1:
Assessment ang
Management of

Environmental

and Social
Risks and
Impacts

Applicable

The
of the gridtied

installation

solar PV systen
may pose
potential
environmental
(e.g.,
disturbance,

land

waste) and socig

(e.q., worker

The proponenmust engage a qualifie

environmental and social expert

conduct a comprehensive Environmer
and Social Impact Assessment (ESIA
CPR and Environmental and Soci
Management Plan (ESMP). The ESN
should include clear mitigation measur
monitoring plans, institutiong
responsibilities, and timelinesd should

undergo regular audits and monitoring
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community
interactions)
risks. These mus

be proactively,

assessed.
ESS 2: Labour| Applicable Skilled and| The Proponent must prepare an
and  Working unskilled laboun implement a Labour Manageme
Conditions will be involved| Procedure (LMP) that defines terms g
in the installation conditions of employment, worke
phase. Safe an| grievance redress mechanisms, roleg
fair treatment of contractors/subcontractors, a
workers, compliance with K
occupational All workers must be providedwith
health and safety adequate PPE, site orientation, &
and labour rightg training.
compliance arg
necessary.
ESS 3:| Applicable Installation The proponent should ensure efficient
Resource works will use| of energy and water during installati
Efficiency and materials ang and enforce pollution control measures
Pollution equipment  tha] Waste Management Plan (WMP) must
Prevention and may generat¢ implemented to ensure proper handli
Management dust, noise, soli¢ temporary storage, and environmentg
waste, and -e| sound disposal orecycling of ewaste
waste (e.g.| and  construction  debris. Nois
packaging, suppression and dust control (e.g., wa
electrical parts). | spraying) must be enforced.
ESS 4:| Applicable Presence ol The Union must implement Communi
Community workers and Health and Safety measures includ

Health and
Safety

machinery may

pose safety an

fencing and signage around t

construction area, traffic managem¢
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health

local

risks tg

communities,
including risks of
GBVISEA,
traffic accidents

and unauthorizef

plans for equipment delivery, and work
conduct codes. Awareness campaigns
HIV/AIDS, SEA/SH, and general safe
must be carried out among workers &

local communities.

site access.
ESS 10:| Applicable The project| Meru Central Cooperative Dairy Uniq
Stakeholder affects varioug must implement a  Stakehold
Engagement stakeholders Engagement Plan (SEP), cond
and including meaningful  consultations,  disclo
Information employees, loca project information, and maintain
Disclosure communities, grievance redress mechanism access
County to all stakeholders. Documentation of
Government, an¢ engagerant activities must be kept fq
regulatory audit and monitoring.
agencies.
Stakeholder
support is key fo
sustainability.
3.5 Institutional Framework

Based on the above national and international legal and regulatory framework, the following

institutions have various roles as far as upholding the right to a clean and heathy environment as

required by law.

Table 3-3: Institutional Framework

Institution

Responsibility

NEMA

The object and purpose for which NEMA is established is to exe

general supervision and -oodination over all matters relating to t
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environment and to be the principal instrument of the government i

implementation of all policies relating to the environment. Specific NE

roles related to this project are:

1 Review (in collaboration with other lead agencies) and p

approval or issuance of improvement comments on the project
Issue ESIA license and the associated conditions
Routinely monitor the ESMP, ESIA license conditions complig
and issuance of compliance note or stoppage or improvement
to the project.

DOSHS DOSHS is an Institution established under OSHA Act 2007 with a ma

of ensuring compliance with the provisions of the Occupational safet
health Act 2007 and promote safety and health of workers. The prog
will register the site as a work plagdgth DOSHS and also engage t

directorate in handling work related accidents if any.

Meru County | The County Government is responsible for supporting unior
Government implementation Its various departments will inspect the site on regular
to ensure provisions e.g., on OHS are adhered to by the proponent.
The Department of Roads, Transport and Energy in Meru Coun
responsible for the development and maintenance of the co
infrastructure, including roads, transport systems, and energy supply
department's mandate is derived from the ConstitubioKenya, 2010
which assigns the functions of county roads, transport, and energy

county governments.

3.6 International Conventions

3.6.1 Introduction

The integration of rooftop solar photovoltaic (PV) systems in factories is a growing trend globally,
driven by environmental, economic, and operational benefits. Several international conventions and
best practices guide these installations, ensuringysaédticiency, and adherence to local

regulations.
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There are no single binding Ainternational cort

there are multiple international agreements, frameworks, and standards that promote and guide the
deployment of solar energy as part of global efforts tobadralimate change, ensure sustainable
development, and encourage energy access.

a) United Nations Framework Convention on Climate Change Paris Agreement (2015)
i UNFCCC:

This agreement encourages countries to increase the share of renewable energy, including solar, to
meet their Nationally Determined Contributions (NDCs) and drives global investment 4n low
carbon technologies like solar PV and solar thermal.
This CPR report recommends the use of clean green energy saving devices to mitigate the impact
of climate change. The project will contribute to building resilience of the beneficiary community
against climate change impacts.

b) United Nations Sustainable Development Goals (SDGER015- SDG 7:
This SDG Goal advocates for increased use of renewable energy, particularly solar energy in off
grid and underserved regions and promotes solar as a tool for achieving energy access, especially
in rural areas. Additionally, SDG 13: on Climate Action enages solar energy as a mitigation

tool for GHG emissions reduction.
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CHAPTER 4: ENVIRONMENTAL AND SOCIAL BASELINE INFORMATION

4.1 Introduction

The baseline informati on de spbysicahsoagal andheeongmico | e ct
aspects of the project area. This chapter discusses the environmental and social parameters in the
project area to further determine their influence inithplementation of the proposed project.

Thus, this chapter provides key environmental and social background data for the identification of

affected people, potential impacts, and viable mitigation measures in the next chapters.

4.2 Physical Environment

4.2.1 Climate

Climatic conditions range from humid to semimid. Rainfall is bimodal with mean annual rainfall

range of 11001600 mm and annual temperatures range e3C. Altitude ranges from 1120

2600m. Short rains are received between October and December (OND) while the long rains are
between March and May (MAM). The Sub County has cool warm humid climate with a mean
temperature range of n8&elBweiarcashwitlygdosd and warmeweahert o 3
in most days of the year (Mutuma et,al., 200Bh@ai | y average solar irra
5.5 to &#.dmyKwh/ m

4.2.2 Agro-ecological Zones
The agro ecological zones of the project area is UM1=CdféseZone, UM2= Main coffee Zone

and UM3= Marginal coffee zones (Mutuma, et al, 2013).

4.2.3 Floral and Faunal composition of the site
Indigenous trees such as Markamia lutea and shrubs such as Calatropis procera were are evident
around the project site. Few insects and other small microorganisms were seen in the project area.

4.2.4 Geology
Geology of the project area comprises of pyrocrasts and the major soils are nitisols which are poorly
consolidated hence susceptible to erosion, mass movement and high seepage where water is

conveyed in open channels (Mutuma, et al, 2013).

4.2.5 Water and Hydrology
Rivers found in the project site are river kathita and Kinyaritha that drains to R. Tana. These rivers

have several tributaries that are also permanent and the area is generally served by several springs.
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There are also individual connections and several community water projects, bore holes, water pans

and dams. The project site has a seasonal stream that drains to Kathita.

4.3 Physical infrastructure

4.3.1 Crop and livestock production

Most farmers grow coffee, tea and Irish potato as the main cash crop. Other cashatudps
bananasavocadoes, macadamia snow peas and sorghum. Other crops grown both &dcash
subsistencgurposes include maize, beans, green grams, garden peas, millet, pigeon peas and
dolichos among others. Farmers keep mainly indigenous cattle and crosses, with a few rearing
exotic breeds (fresians, Aryshires). In addition, production of shoats andticken is practiced

in most homesteads in free range syst&nsmall percentage of the population also practices

apiculture.

Table 4-0-4: Crop Production

Crop type (food crop)

Current production

Potential production

Average mkt price

per unit area

per unit area(ha) tons/ha (Kshs)
Maize 15 bags 2.25tons/Ha 2250+
Sorghum 8 bags 1.35tons/Ha 2700¢
Beans 8 bags 1.08 4500¢
Dolichos 8 bags 1.08 9000¢
Irish Potato 5.6 Tons 13.5 Tons 3500¢
Crop type(cash crop) | Current productior] Potential production | Average mkt price

Macadamia 980kg 2450Kgs 140/Kg

Avocado 24.5Tons 30 Tons 15/Kg
Table 4-0-5: Livestock production

Livestock type | Production level Production potential | Remarks

Dairy 4 litres/cow/day 7-12kg/cow/day Upper zone
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Beef 60-80kg/(cow) 80-150(cdw Lower zone
Dairy goat 1-1.5 litres/goat/day 2-3ltr/goat/day Upper zone
Meat goat 10-15kg(cdw) 15-20kg(cdw) Upper zone
Sheep 10-15kg(cdw) 10-15kg(cdw) Upper and lower zone
Local poultry 30-48 eggsl/year 60-80 eggs/year All the zones
4.3.2 Energy

The Union currently depends ¢tenya Power and Lighting Company (KPLC) for its energy
needs. Electricity powers milk processing machines, pasteurizers, storage refrigeration, automation
systems, and quality control equipment. However, frequent outages and high tariffs have prompted

the shift toward a&olar PV systemto enhance reliability and reduce operational costs.

4.2.3 Water

Water is supplied byMeru Water and Sewerage Services Company Limited (MEWASS)it

plays a crucial role in maintaining hygiene, supporting milk cooling and pasteurization, and
performing quality tests in the laboratory. The solar installation is expected to improve water
pumping reliability, especially during outages.

4.3.4 Roads and Accessibility

The project area is connected by an extensive netwoal-efeather roads enabling efficient
transportation of milk from farmers to cooling centers and from centers to the processing plant.

Good road infrastructure also facilitates the distribution of finished products to markets.

4.3.5Sanitation Facilities & Waste Management

The proponent already has existing sanitation facilities which can be used during the construction
phase. The project proponent and the contractor will develop modalities to ensure safe disposal of
the generated solid waste generated during the constrpetrad. The adoption of integrated Solid

Waste Management System (ISWMS) will be encouraged during construction and operational
phases. I n addition, the projectds contractor

the guidance on the modes aii@ of the waste disposal.
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4.3.6 Communication
The area is well covered by communication facilities, mobile telephone services being sufficiently

covered by théwo main mobile phone telephone service providers; Safaricom and Airtel.

4 3.7 Institutions

The proposed project site is surrounded by ¢
Mwi t eri a,arcd kaseneearal pr iSed cen daacrayd esnt hecso. | ST hien c |
girls and Mul athankar. gi rl s. The nearMestu he
Doctor &r Bcaz Barfke care, Meru Nairobi women and

4.3.8Labour Force

Labour force comprises of the population aged between 18 to 64 years. The county total labour
force is 915,083 persons, which is 55.9 per cent of the total population. This labowofopréses

of 462,700 females and 452,383males. This portrays a good image of a light burden on the
workforce as every person works for approximately one dependant. The opporturatiemde

those willing to work are curtailed by low investment in job creation ventures and leedoafces

to start up small businesses dsran of selfemploymentThe proposed project will create job for

youths during excavation and mounting of solar panels.

4.3.9Public amenities
The project site is within Meru Municipality where the famous Gakoromone market is situated. The
nearest police post is Mwiteria police post and Meru central police station.
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CHAPTER 5: PUBLIC AND STAKEHOLDER CONSULTATION

5.1 Introduction

Public participation is a critical component in the successful planning, design, and implementation
of development projects, especially those with environmental, economic, and social implications
such as renewable energy systems. In the context of tiges{irthe installation of a gridied solar

power system for Meru Central Dairy Cooperative Uriistakeholder engagement ensures that

the voices of cooperative members, employees, local community representatives, and relevant
authorities are heard andcorporated into the decisionaking process. This project recognizes

that meaningful public involvement fosters transparency, accountability, and community
ownership, while also helping to identify potential risks, address concerns early, and align the
poj ect s goals with the needs and expectati ons
of the Constitution of Kenya 2010, Legal notice of 2003 No. 31 & 32 and EA regulations 2003
states that the proponent shall, with consultation with the atytiseek the views of persons who

may be affected by the project.

5.2 Public participation

The stakehol der engagement for Meru Centr al D
hel d'Bprilllwi 20 28n af4 epmamBideil @dmim lcawmd idd% i n g
Chaadfr drhieon, board of rha mang eaniefnitl U md @& In esgoegtn eesy & e
County Government of Meru staff from relevant

This engagement was not merely beneficial but
trust, i mpmakedgdeproposed potenti al mi tigat.
effectively ensures that hbkBeiwayvdioogesa aprreojea

community needs-l aasntdi nlguiblednsefli @ 3g f or al | part
stakehol der engagement, public participation |
well within the community.

5.3 Purpose for the public and stakeholder consultation

The purpose of conducting a public and stakeholder consultation with Meru Central Dairy
Cooperative Union on the proposed gfiiel solar power system was to ensure that the project is
inclusive, transparent, and aligned with the interests and concalafiécted parties.
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Below are the key purposes of the consultation:

a) Inform Stakeholders and the Public
Provided detailed information about the proposed solar power system, including its design, location,
scale, financing, timeline, and expected outcomes.
Explain the benefits of the systethe team outlined benefits of the project including but not limited
to cost savings, energy reliability, environmental sustainability, and operational efficiency for the
union.

b) Gather Feedback and Concerns
The team collected input, opinions, and concerns raised by the cooperative members, employees,
local community members, government agencies, and other stakeholders.
It also obtained local needs and priorities that might influence the design or implementation of the
proposed project.

c) ldentify Potential Social and Environmental Impacts
The CESCO discussed possible impacts, both positive and negative, such as: Land use and access,
Aesthetic or noise concerns, changes in utility bills or business operations, job creation or loss and
together developed strategies to mitigate negative irm@act enhance positive ones.

d) Promote Ownership and Support
Involving the stakeholders in developing mitigation of negative impacts/decision making,
strengthened stakeholder bunyand community support and encouraged a sense of ownership for
smooth implementation and maintenance of the proposed project

e) Ensure Compliance and Transparency
Stakeholder engagement was strategically implemented not only to ensure compliance with
regulatory frameworks governing environmental and social impact assessments, but also to affirm
the projectds alignment wi th dgovereance ardnsparenaey|l |y r
and sustainable development.

f) Facilitate Collaborative Planning
The public participationsdlaci hgt ameagcoplrloalkar
cooperative | eadership, and stakeholders, ther
convest ment opportunities, teucshocasal carelspronsr

progr ams.
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5.4 Public Consultation process

During the Screening activity the union managc¢

a public participation forum for project I nf o
uni on management invited i ng edelse galt easn dr eapf rf eescd
the affiliated Societies, County Government

Gover nment admini stration officers from the ar

5.5 Issue raised during the Consultation

Participants raised concerns, Vviews, and obser

responses.

Table 5-1: Issues raised and their responses

S/ No Name Concern/ VResponse

Vi ews/ concerns raised by Men

1. Al exander Galnquired 1t is the
possibili of the pr«
sol ar bei provide
vandali ze

2 . Edwin Koome Highlight Appreci at ¢
uni on avparticipail
el ectrici
could eve
pl oughed
ot her pro
are econo
i mpact f ul
far mer s.

3. Boni face KinWanted toThe propoi

Kanampi u what miti use skill ¢

measures and provi
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10.
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ck Kobi

Views/Concerns raised by Women
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Views/Concerns raised by youth
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any way aenergy t he
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Plate 51: Photo of public participation meeting

5.6 Acceptability of the proposed project

The participants had no objection to implementation of the proposed project within the project
area. They unanimously agreaech at t he project i s welcomed in t

to the community.

57



gl

? PSR PR e

Plate 52: Participants accepting the proposed project by show of hands

5.7 Grievance Management Mechanism

Grievances and interhdisputes arising from membecsirrently are handletdy the Unions
dispute arbitration cardas per the union blaws. The proposed project will require Grievance
ManagemenmMechanisnto ensurghat comments, responses and grievances are handled in a fair
and transparent manner in line with and W@ld n kequ&ements.

The unionwill adopt the supervisory committee during the Annual General Meeting (AGM) to
manage thergevance. The role of the Grievance Management Committee (GMIC)include
receiving, recording and resolving the grievarglated to thgroposedoroject For unresolved
grievancat will be escalated to County Grievance Managememittee (CGMC). If resolution

is not met at this level, will be escalated to National Grievancaivigement committee (NGMC)
andif not resolved it will be escalated toet cooperative tribunal.
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CHAPTER 6: ANALYSIS OF PROJECT ALTERNATIVES

6.1 Introduction

This chapter presents an assessment of the viable alternatives considered for the proposed 932
kWp gridtied solar PV system to be installed at the MCDCU factory. The goal is to demonstrate
that the selected project design and location represent theustahable, costffective, socially
acceptable and environmentally appropriate option.

In line with the principles of Environmental Impact Assessment (EIA) under the Environmental
Management and Coordination Act (EMCA), 1999 (Revised 2015), project alternatives are
evaluated to help decisianakers understand the environmental, technicah@uic, and social
tradeoffs associated with each option.

The project alternatives are based on project feasibility study, project designs, baseline

characteristics of the project area and the expertise experience and knowledge of solar power.

6.2 No Project Alternative

The "No Action" alternative refers to a situation where the solar power system is not installed at
the MCDCU factory. In this case, the factory would continue relying on electricity from the Kenya
Power and backup diesel generators.

Environmentally, this option avoids temporary disturbances from installation activities, such as
noise, dust, or minor land alterations. However, it fails to support broader national efforts to shift
to clean energy and combat climate change.

MCDCU processes ové&35,611litres of milk daily, requiring a consistent and affordable energy
supply for cooling and processing. Continued reliance on grid power and diesel poses challenges
due to frequent outages, high energy costs, and greenhouse gas emissions, which risk
compromising milk quality ashreducing farmers' earnings.

Economically, the factory would miss out on letegm savings from reduced energy bills and job
opportunities created during system installation and maintenance. Rooftop and land spaces that are

suitable for solar panels would also remain underutilized.
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Overall, while this alternative avoids some skertm impacts, it is not sustainable in the long term

and does not support clean energy goals. It is therefore the least preferred option.

6.3 Alternative Location

This alternative considers whether the solar system could be installed at a different site other than
the MCDCU factory. However, this was found to be neither practical nor economically viable.

The factory site already has essential infrastructure including secure access, a reliable grid
connection, and sufficient roof and ground space for solar installations. Installing the system at
another location would increase costs due to the need faiacsddiland, cabling, and energy
transmission infrastructure. It would also introduce energy losses and logistical inefficiencies.
Additionally, locating the system away from the factory would reduce its direct benefits, such as
supplying consistent power for milk cooling and processing operations.

Therefore, the current MCDCU site is considered the most suitable, efficient, and sustainable

location for the solar power system.

6.4 Alternative Design and Technology (Including Waste Disposal)

Several system designs were evaluated, includingraff systems with battery storage, hybrid
systems using diesel generators, and a-@pithected system without batteridhe gridTied
connected design was selected for its lower cost, easier maintenance, higher reliability, and
environmental benefits through reduced fossil fuel use.

Monocrystalline solar panels were chosen over polycrystalline andilthioptions due to their

high efficiency and suitability for limited space. The system will include smart inverters, power
sensors, aluminum and galvanized steel mounting structurdsa@propriate electrical safety
components.

Construction/installation waste will include packaging materials, cable offcuts, metal scraps, and
excavated soil. These will be managed through reduction, reuse, and recycling in line with EMCA
Waste Management Regulations (2006). Operational waste éxtexipto be minimal, mostly
limited to periodic replacements of components, which will be handled through licensesdee

recyclers.
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At the systemdébs end of [|ife, used panels and
or disposed of through approved waste channels. A comprehensive waste management plan will
guide responsible handling, storage, and disposal practices to m@remvironmental and social

impact and ensure legal compliance.

E-waste will result from damaged or obsolete solar panels, inverters, wiring, and related
equipment. If not properly managed, they can pose environmental and health risks due to
hazardous substances. Therefore, to properly managgste, the proponent supposed to

undertake the following mitigation measures:

Engage licensedwaste handlers for safe disposal and recycling.
Establish takdack agreements with equipment suppliers.
Store ewaste in secure, labeled areas before disposal.

Maintain an inventory of equipment for timely replacement and disposal.

=A =4 =4 -4 =4

Sensitize staff on safe handling and reporting of faulty components.

61



CHAPTER 7: ANALYSIS OF POTENTIAL IMPACTS AND MITIGATION MEASURES

7.1 Introduction

Environmental and Social Impact Assessment (ESIA) is used as a tool to guide in making
environmentally and socially sustainable decision during project implementation. The proposed
932 Kwp solar power system installation project is envisaged to generate and indirect
impacts. The potential impacts discussed in this chapter are also linked to the different stages of
the proposed project which are identified as construction, operational and decommissioning. The
potential impacts are derived from the posed project activities discussed in chapter two and

baseline information contained in Chapter four.
7.2 Construction/Installation phase

7.2.1 Positive Impacts

a) Creation of employment: The project will assist the Government in its policy of
employment creation, enhancing and promogreenenergy projects in line with Vision
2030.The project through the generation of employment will stimulate other economic
activities and also enhance the -stracmiredal so
technology transfer.

b) Provision of market for local construction/installation materials: The project will
require some supply of construction materials such as metals most of which will be sourced
locally.

c) Boost of the surrounding business enterprisesthe enterprises within the project area
will benefit from increased customer from installation crew during construction phase.

d) Gains in the local and national economyThrough consumption of locally available
materials including metals among others. The consumption of these materials will attract
taxes including VAT which will be payable to the government.

e) Technology transfer: The use of skilled labour in the installation proces$ lead to
transfer of skills to the locals within the project area. The solar system technology can be

adopted by the societies affiliated to the union.
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7.2.2Negative Environmental and Social impacts

a) High demand of raw materials
The nature and the magnitude of the proposed project will lead to an increase in demand for raw
materials needed for installation. These materials will be sourced locally or if unavailable they will
be sourced from the neighbouring counties.
Proposed Mitigation Measures:
91 Ordering for what will be required through accurate budgeting and estimation of actual
installation requirements.
Ensuring that wastage, damage or loss of installation materials is kept minimal.

Considering rause, reduction and recycling of materials.

b) Noise pollution
During the installation, there is the potential for permissible/acceptable human noise levels that
may be temporarily exceeded duehte operation of Lorries, moving machines and equipment in
the working zone of the solar power project site. To be affected mostly, are the site workers since
noise beyond some level is a nuisance if not maintained within acceptable limits.

Proposed Mitigation Measures:

1 Construction work should be carried out during the specified time (i.e. from 0730 hrs to
1700hrs) noise generated during the day is not quite disturbing as compared to it being

generated at night hours.

T Sensitize construction vehiclesd drivers

vehicles and machinery when not in use.

1 Workers should be provided with relevant PPE/materials such as earmuffs and earplugs;

when operating noisy machinery and when in noisy environment.
T Machineries should be maintained regularly to reduce noise resulting from friction.

1 Manual labour is recommended at this stage to reduce the noise emitted by construction

machinery.
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c) Air pollution
The construction/installation activities will result to increased dust and gas emissions. Dust
particles caused by vibrations of machines and vehicle movement suspends in the air. In addition,
vehicles/trucks and machinery used in the construction willlyme fumes that will affect the

quality of air.
Proposed Mitigation Measures:
1 Provide PPEs such as nose masks to the affected workers.

1 Regular and prompt maintenance of construction/installation machinery and equipment.

This will minimize generation of noxious gases and other suspended particulate matter.

71 Control over areas generating dust particles. Such areas should be regularly sprinkled with
water to reduce dust.

T Workers should be sensitized on the hazards that may be generated in such work

environments.
d) Solil erosion and compaction

The construction/installation phase of the proposed project will involve use of machinery to
remove cabro and excavation for ditches. This will result into soil erosion due to loosening of the
soil structure and soil compaction in areas where the excaamatbother machinery will pass

through.
Proposed Mitigation Measure:

1 Operate machinery only when the soil is dry enough to support it.

1 Limit vehicle movement to designated lane to prevent widespread compaction.
1 Loosens compacted soil layers.
1

Cover loose soils to minimize soil erosion.

e) Interference with normal daily operations of the factory

The construction/installation activities are likely to have a negative impact to the normal daily

operations of the factory if not well coordinated.
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Proposed Mitigation measures:

1 Contractor should ensure proper-aalination with the factory management to avoid

interference with the factory operations.

1 Construction/installation works should be confined within the proposed project site.

f) Occupational Health and Safety

There is possibility of accidents occurring in the process of construction/installation. This is likely

to be experienced by the installation staff. Project management will provide first aid and possibly

primary health care services to staff and otherqrersl. Emergency and serious cases can be sent

to the most accessible clinics and hospitals.

Proposed Mitigation Measures:

1

Capacity building and training of staff/workers with respect to Occupational Health, Safety

and Environment.

Provide a first aid kit fully equipped (as per the First Aid Rules, 1977) at all times and
managed by qualified and trained first aider(s).

Initiate and develop effective Emergency Response Plan (ERP) to cater for various

eventualities such as fire outbreaks, oil spills and other incidences that are likely to occur.

Ensure that the site is accessed by the work crew or authorized personnel only.

All project participants should have general insurance and a WIBA cover.

g) Gender Based Violence (GBV) and Sexual Exploitation Abuse/Harassment (SEA/H)

1 Contractors bring skilled and unskilled workers into rural communities and the interaction

between incoming workers and local women/girls may increase: Sexual exploitation (e.g.,
solicitation of transactional sex), SEA incidents involving minors and Hasrgsduring
fetching water, crossing construction sites or walking along irrigation canals.

Power Imbalances in Water and Land Governance: Water Users Associations (WUAS),
irrigation committees, and scheme leaders are oftendea@nated. Women farmers may

rely on committee members for: Access to irrigation water, Scheduling water turns. This

creates an environment where sexual euriotquo ("sexfor-water" may arise.
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1 Increased Economic Inequalities During Irrigation Scheme Operation: Irrigation increases
income potential and so Women/youth without land rights may depend on Male
landowners, Male managers, Middlemen/aggregators and this may heighten vulnerability

to sexwal coercion or exploitation.

Proposed Mitigation Measures:
Strengthen Policies, Codes of Conduct & Accountability
a. Enforceable Code of Conduct (CoC)
1T Al contractors and supervising engineersa?o
before mobilization.
1 CoCs displayed publicly in Kiswahili & local language at: Camps, Work sites and
Community centres.
b. Disciplinary mechanisms
1 Immediate sanctions (warning, suspension, dismissal).
1 Removal from site within 24 hours for serious violations.
c. Capacity Building & Training
Mandatory contractor trainingnduction + quarterly refresher training on:
1 Sexual exploitation and abuse
1 Sexual harassment
1 Behavior around communities
1 Reporting obligations
dStrengthen Womendés Participation & Represent
Womends quotas i n WaMemumBG58% womaninsconumittees.i o n s

Mandatory female membership Water allocation committegBispute resolution committees

h) Increased Spreadof Communicablediseases including STD, HIV & AIDS
There is likely increase in incidences of health impacts such as sexually transmitted diseases
including HIV & AIDS during construction/installation phase. This could be due to interaction of

construction/installation crew with the factory workers.
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Proposed Mitigation Measures:
1 Develop appropriate awareness content and implement awareness sessions for workers on
communicable diseases including HIV/AIDs and other STDs.
1 Ensure an adequate and accessible provision of condoms to workers both male and female.
Electrical hazards:
1 Arc flash incidents due to high voltage connections.
1 Electric shock from damaged cables or exposed conductors.
1 Improper grounding leading to electrical shock.
Fall hazards:
1 Working at heights on rooftops or scaffolding during installation and maintenance.
1 Lack of proper fall protection equipment.
Risk of Drowning
1 Risk of drowning during installation and maintenance of floating pump stations
UV radiation exposure:
91 Direct exposure to sunlight from reflected glare off solar panels, potentially causing
sunburn or eye damage.
1 Need for appropriate eye protection and-pustective clothing.
Chemical exposure:
1 Potential exposure to chemicals used in solar panel manufacturing during maintenance or
repairs.
Ergonomic risks:
1 Repetitive motions during leading to musculoskeletal disorders.

1 Lifting heavy components without proper lifting techniques.
7.3 Operation Phase

7.3.1 Positive Impacts

a) The primary benefit of this project is the significant reduction in electricity costs, resulting
in a strong return on investment (ROI). In addition to the financial gains, the project
delivers substantial environmental benefits through reduced greergamismissions. As
ofmid-2 0 2 5, Kenyads national grid emission f act

whereas solar power systems without batter)
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difference between these two values represents the net emissions avoided for every
kilowatt-hour of solar energy generated. This reduction directly contributes to a lower
carbon footprint and supports Kenyads broa

b) Climate Change mitigation and adaptation:Contribution to Climate Resiliend¢erough
enhance Water Security for Vulnerable Communitjeshables mulkiseason farming and
creates a&ushionagainstcrop failure

c) Reduced cost of operation:The use of solar power will greatly reduce the cost of
operation since a lot money is spent in paying electricity power supplied by KPLC to run
machines, lighting and other operational activities.

d) Increase bonus payout:Some of savings made on reduced cost of electricity will
eventually translate into increased bonus payout.

e) Reduced cost of milk production:The bonus payout to union members will enable them
buy an animal feeds, vaccines and drugs thus increasing milk production.

f) Diversification of products: The saving made by the proponent will be used in milk
product diversification such milk power, ghee and butter hence increasing the union market
participation and value addition leading to better returns.

g) Creation of employment: Increased milk production within Meru Central Dairy

Cooperative Union will result into increased job opportunities.

7.3.2 Negative Environmental and Social Impacts

a) Solid waste generation
The gridtied solar system will be maintained regularly, therefore there is some installation

materials which will be rendered unusable.

Proposed Mitigation Measures:
1 All solid wastes should be taken for disposal to the approved dumpsites and by licenced
waste handlers.
1 Practice Integrated Solid Waste Management (ISWM). This is a comprehensive waste
prevention, recycling, composting and disposal program. An effective ISWM system
considers how to prevent, recycle and manage solid waste in ways that most effectively

protecthuman health and the environment.
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b) E-waste Generation
E-waste will result from damaged or obsolete solar panels, inverters, wiring, and related
equipment. If not properly managed, they can pose environmental and health risks due to
hazardous substances.

Proposed Mitigation Measures:

Engage licensedwaste handlers for safe disposal and recycling.
Establish takdrack agreements with equipment suppliers.

Store ewaste in secure, labeled areas before disposal.

Maintain an inventory of equipment for timely replacement and disposal.

=A =4 =4 -4 =4

Sensitize staff on safe handling and reporting of faulty components.

c) Energy Misuse
Energy resources will be utilized by the project during the operational phase to facilitate efficient
operations such as lighting and machine operation.
Proposed Mitigation Measures:

1 Use of energefficient lighting and equipment,

1 Working during daylight hours to minimize lighting needs,

1 Switching off light when not in use.

d) Storm water
There should be adequate means for handling the small quantities of storm water to be collected
from the solar arrays.
Proposed Mitigation Measures:

1 A well-planned drainage system for diverting storm water runoff.

1 Water harvesting to supplement piped water supplied by water service provider.

e)Occupational Heal th and Safety Hazards

During operational phase there is a |ikelihoooct

Proposed Mitigation Measures
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1 Provide appropriate PPEs (Overall, safety boots, leather gloves, helmets, safety goggles).

1 Train machine operators on general safety procedures.

1 Use designated routes for machinery and personnel.

1 Ensure that there are provisions for reporting incidents, accidents and dangerous
occurrences.

1 Conduct OSH risk assessment

1 Ohbtain certificate of registration of a work place.

1 Provide first aid kit

1 Registration of place as work place.

7.4 Decommissioning Phase

7.4.1 Positive Impacts

a) Recovery of Valuable Materials
Decommissioning will allow for the recovery, recycling, or resale of valuable materials such as
metal frames, cables, and functioning solar components. This promotes resource efficiency,
reduces demand for raw materials, and creates a market for usezhsigtanent.

b) Employment Opportunities
The decommissioning process will generate temporary employment for skilled and unskilled

laborers involved in dismantling equipment, transporting materials, and restoring the site. This will

provide shorterm incomegenerating opportunities for the locammunity.

7.4.2 Negative Environmental and Social Impacts

a) Solid waste and EWaste Generation
Decommissioning activities will produce solid and electronic waste such as dismantled solar
panels, inverters, wiring, support structures, and packaging materials. If not properly managed,

this waste could pose environmental and health risks.

Proposed Mitigation Measures:

1 Segregate and sort waste at the source into recyclable, reusable, #adyctable

categories.
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T Work with licensed avaste recyclers to safely manage obsolete electrical components in

l ine with Kenyabds Sustainable Waste Manage
1 Transport all solid waste to authorized disposal facilities using licensed waste handlers.
1 Implement an extended producer responsibility (EPR) framework in partnership with

suppliers.

b) Occupational Health and Safety Hazards
Workers involved in dismantling, lifting, and handling heavy solar equipment may be exposed to

accidents and injuries if health and safety procedures are not observed.
Proposed Mitigation Measures:

1 Provide all workers with adequate PPE including gloves, boots, helmets, and safety vests.
T Train workers on safe dismantling techniques and handling of hazardous materials.
1 Maintain a first aid kit orsite and ensure medical support is available in case of
accidents.
T Supervise activities closely and ensure only authorized and trained personnel access the

work site.

c) Air and Noise Pollution
Decommissioning may involve noise from cutting or dismantling metal structures, vehicle

movement, and dust emissions from ground disturbance.
Proposed Mitigation Measures:

1 Schedule dismantling works during daytime hours (073017130 hrs) to minimize
disturbance.

1 Suppress dust by regularly sprinkling water on dry surfaces.

1 Ensure that equipment used is walhintained to reduce emissions and noise.

1 Use manual tools where feasible to reduce noise.
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d) Visual Impacts and Temporary Land Degradation
The removal of infrastructure may leave the site visually unappealing or temporarily

degraded if not properly rehabilitated.

Proposed Mitigation Measures:

1 Implement a landscape restoration plan including replanting of native vegetation.
1 Level and stabilize the ground to prevent erosion.

T Remove all construction debris and restore the visual integrity of the site.

CHAPTER 8: ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)

8.1 Introduction

This chapter presents the Environmental and Social Management PMP)YE&S the proposed
932 kW Solar PV installation &eru Central Dairy Cooperative Uniohheplanprovides a clear
roadmap fomonitoring performance, identifyirggviationfrom plan and taking corrective action.
The plan is designed to ensure that all project activities are carried out in a way that protects the
environment, promotes community wbking, and complies with relevant laws and best practices.
It aligns with the requirements of tBmvironmental Management and Coordination Act (EMCA),
1999 (Revised 201%nd theEnergy Act, 2019along with applicable national and international
standards.
Specifically, this ESN®:

1 Outlines the likely environmental and social impacts of the project.

1 Recommends practical measures to prevent or reduce negative impacts.

1 Assigns roles and responsibilities for implementing these measures.

1 Sets out how the impacts will be monitored and reported.
Beyond reducing harm, this plan also supports positive outcomes such as the generation of clean
energy, reduction of greenhouse gas emissions, and support for local livelihoods. It also helps to
build trust and transparency with stakeholders by showinigaa commitment to responsible

project management.
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The table that follows (Table 8.1) provides a summary of all key impacts, the proposed mitigation
measures, indicators for monitoring, responsible parties, frequency of monitoring, who to monitor

and estimated costs for implementation.
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8.2 Environmental and social ManagemenPlan (ESMP)

Table 8 1:Environmental and Social Management PlanME$

Potential |Recommended Ac¢Monitoring|/Respon|{Monit {(Who Esti malt
Environmenr ty g Monit{(Cost (
Soci al I mg Frequ
CONSTRUCTI ON/ I NSTALLATI ON PHASE
High demand for | § Ordering for what will bg Quant i ti e{Contr gMont hfPropo ni
Construction required through accuragmat er i al s
materials budgeting and estimation.
T Ensuring that wastagtQuant i t-ys ¢
damage or loss gand r e
installation materialsiskey mat er i al s
minimal.
1 Considering reuse, reducg
and recycling of materials
Noise pollution { Constructionwork should No. of se|(Contr aMont h Propo 10,
be carried out during th meet i ngs.
specified time.
1 Sensitize constructio No of PPE
vehicl eso provided.
machinery operators t
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switch off engines of
vehicles and machiner
when not in use.

1 Workers should b¢

No. of re
mai nt ai ne
No. of

provided with relevanjpr ovi di ng
PPE/materials such 4l abour.
earmuffs and earplugs.

1 Machineries should b
maintained regularly t
reduce noise resulting fro
friction.

1 Manual labour is
recommended at this stag

Air pollution { Provide PPEs such as ng No . of ContraMont hfPropo 10,

masks. provi ded.

TRegular and promgNo of wor
maintenance oPPEs.
construction/installaton |[No. of re

machinery and equipment

9 Control over area:
generating dust particles.

1 Workers will be sensitize

promptly
machinery
t .
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on the hazards that may | N o . of S ¢
generated in such wormeeti ngs.
environments.
Soil erosion andl T Operate machinery onl Pr esence ContraMont hfPropo 10,
Compaction when the soil is dydesi gnat e
enough to support it. area.
71 Limit vehicle movemen
to designated lane {Pr esence
prevent widesprea| S 01 | s
compaction.
T Loosens compacted s Pr esence
layers.
1 Cover loose soils t
minimize soil erosion.
Interference with | T Contractor should ensu Presence -|ContraMont hfPropo ni
normal daily proper ceordination with| c 0 o r d i Awveats
operation of the the factory managemelmanage me n
factory to avoid interference wit
the factory operations.
Occupational { Capacity building an¢No . of ContraMont hfPropo 30,
Health and Safety training of staff/workers. |[bui | di ng As
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1 Provide a first aid kit fully
equipped.

1 Initiate and develoj
effective ERP.

1 Proper documente
possible action plans.

9 Ensure that the site
accessed by the work cre
or authorized personn
only.

71 All  project participants
should have generi
insurance WIBA cover.

TRegi ster theg

pl ace

conducted

Presence
ERP.

Presence
and gat e
entry of

peopl e.

neede

GBV/SEA
Prevention

Response

and

worker interaction  with
community 1. Presence 0
contractor workers in rurg
communities.

2. Increased exposure
women, girls, and femal

traders to harassment a

Al contr a
adopt and
GBV/ SEA C
Conduct (
CoC must
sexual ex

har ass men
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exploitation.
3. Sexual coercion ir
exchange for jobs, wage
market access, wats

allocation, or services.

sexualy ac
community
CoC must
by all pr
wor ker s a
di spl ayed
| anguages
Mandatory
and quart
refresher
worser

SEA Sensi |
MontQ@lmpll i
reports t
Supervi si
by contra

Labour Influx and

1. Sexual exploitation an
abuse of women, adolesce
girls, and vulnerable groups
2. Sexual harassment

women vendors, traders, a

female farmers.

Contracto
managemen
Wor ker <co
conduct .

Local | an

and fair
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3. Increased transactional s
and risk of early pregnancie
4. Spread of communicabl
diseases (STis, TE
respiratory infections).

5. Increase in petty thef
alcohol/drug abuse, arn
general insecurity.

6. Conflicts between worker

and community members.

workers a
empl oy men
2007 whi ¢

noai scri mi

and soci a

i n hiring

Increased Spread| 1 Develop appropriatg No. of awi{Contr agMont hPropo 10,
of Communicable| awareness content ajmeet i ngs
diseases including implement awarenesg
STD, HIV & AIDS sessions for workers.
1 Ensure an adequate an

accessible provision of

condoms to workers bot

male and female.
Sub- Total 70,

OPERATI ONAL PHASE

Solid waste| 1 All solid wastes should b Pr esence |FactorQuart/Propo 30,
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generation taken for disposal. pl an. Manage
1 Practice Integrated Soli
Waste Managemer
(ISWM).

E-waste generation| § Engage licensed -waste| N o . oWwas/FactorQuart/Propo 50,
handlersfor safe disposghandl er s manage
and recycling. Presenclead

{ Establish takeback|agr eement
agreements with equipme| Pr es enc e
suppliers. i nventory

q Store ewaste in securg € Ui p ment
labeled areas  befor¢ NO . of s
disposal. meetings.

1 Maintain an inventory o
equipment for  timely
replacement and disposal

7 Sensitize staff on saf
handling and reporting of
faulty components.

Energy Misuse 1 Use of energyefficient| No . of -|Factor Mont hfPropo 10,
lighting and equipment, (ef f i ci ent |[Manage
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f Working during daylighfe qui pment
hoursto minimize lightingf No. of ho
needs. the day w
1 Switching off light when

not in use.

Storm water 1 A well-planned drainagiPr esence -|{Factor Mont hfPropo 10,
systemfor diverting stormp | anned manageDurin
water runoff. system rainy
 Water harvesting tgPresence seaso
supplement piped watgwat er h
supplied by water servigst ructur e
provider.

Occupati ofProvideappropri {No. of FactorfQuartiPropo 50,

Heal t h afnfTrain machinprovided manageas ne

Hazar ds gener al saf d@No. of
TUs eesignatedr out egconduct ed
machinery anPresence
fEnsure that/designate
provisions Presence
incidents, provision
dangerous ogfeporting
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 Conduct OSH
assessment

fObt ain
registratioro f a

1 Providef i r

cer
w o

st ai

accidents

C
dangerous
occ

No.

as

urrenc
O
essmen
ducted

of

cCo
Pr

® S O

sence

certifica

registrat
ce.
of fi

ded.

No.

provi

Su-bot al

150,

00

DECOMI SSI ONI

NG PHASE

Solid waste and E

Waste Generation

1 Segregat@nd sort waste &
the source into recyclabl
reusable, and ner
recyclable categories.

1 Work with licensed avaste
recyclers.

1 Transportall solid waste tg

authorized dispose

Presence
segregat e
No. of |-
wast e f
engaged.

Quanti twas
di sposed

Contr 4

Mont h

Propo

To

determ
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facilities.
1 Implement an extendec

producer responsibility.

Air and Noise | { Schedule dismantlingf Pr es enc e ContraMont hfPropo|To
Pollution works during daytmgs pr i nkl e determ
hours. No. of -
{ Suppressust by regularhy mai nt ai ne
sprinkling water on drye qui pment
surfaces. No. of
1 Ensurethat equipmentusg Pr ovi di ng
is well-maintained. l abour
1 Use manual tools where
feasible to reduce noise.
Visual Impacts and | § Implement a landscap Pr es enc e ContraMont hPropo|To
Temporary Land restoration plan. |l andscape det erm
Degradation T Level and stabilize thfPr esence
ground to prevent erosion| @ n d st
1 Remove all construction 9 r ound.
debris and restore thevisy Ab s enc e
construct

integrity of the site.
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Occupational { Provide all workers with| No . of ContraMont hPr opo|To
Health and Safety| adequate PPEs. provided. det er m
Hazards q Train workers on saf§ No . o f
dismantling techniques arft r ai ned.
handling of hazardoy No. of  fi
materials. provi ded.
T Maintain a first aid kiton | PT €s enc e
site and ensure medicand a fen
support is availableincase nt ry i nt
of accidents.
1 Superviseactivities closely
and ensure only authorize
and trained personn
access the work site.
TOTAL 220, 00

84



CHAPTER 9: CONCLUSIONS AND RECOMMENDATIONS

9.1 Conclusion

The proposed installation of Grid Tied solar systenMeyu Central Dairy Cooperative Uniom the

factory will address issues on reliance on fluctuating electricity and grid reliability leading to
reduced cost of operation. The savings will benefit the members in terms of boosted bonus,
diversification on milk products, thus increasing markettigipation and value addition.
Integrating environmental friendly source of power to the existing systemraiiiote sustainable
development and improve access to economic and social opportunities. The anticipated negative
impacts will be mitigated through implementation of the mitigation measures provided.

9.2 Recommendations

Adopt a grid tied solar Photovoltaic systemThe system is ideal due to its ability to supplement
existing power from national grid while reducing dependency on expensive electricity or unreliable
electricity.

Use ofhigh-quality equipment and certified installer: Select reputable solar panels, inverters

and balance of system component with warranties and performance guarantees. Employ certified
installers with experience in commercial solar systems to ensure proper safety and compliance with
regulatory standard.

Monitoring and maintenance plan The proponent to establish a robust monitoring system to
track solar energy production and system performance. Additionally, schedule a regular
maintenance to sustain optimal operation and prolong system lifespan.

Commitment to Mitigation Measures: The proponent should implement all mitigatroeasures
outlinedin the Environmentaknd SociaManagemeng& Monitoring Plan(ESM&MP) to address
potential negative environmental, safety, health, and social impacts throughout the proposed
project lifecycle.

Adherence to StandardsAdhere to all relevant national and international environmental, social,
health, and safety standards, policies, and regulations governing the establishment and operation

of solar power system.
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Stakeholder Engagement Maintain open communication with membensd stakeholdergo
createawarenesaboutthegrid tied solar system benefits and address any concerns.
Environmental and Social awareness creationCreate awareness for workers on best practices

for waste management, environmerm@hservation and social protection.

Policy Advocacy Advocate for supportive government policies and incentives to encourage the
adoption of renewable energy solutions by other societies.

Considering thesignificantsociceconomicandenvironmentabenefitsand proponent adhering to

these recommendations, the project can proceed in an environmentally responsible and socially

inclusive manner, contributing positively to sustainable development goals.
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ANNEXES

Annex 1. ESIA/EA Expert practicing licence

Firefox

https //outlook office 365 com/mail/inbox/id/ A
EAE230683183
_— 8@

NATIONAL ENVIRONMENT MANAGEMENT

AUTHORITY(NEMA
THE ENVIRONMENTAL MANAGEMENT AND c)oonnnu'noum

M/8 Dickson Kimathi Muthaara
(individual or firm) of address
P.O. Box 2289 - 60200 MERU

capacity of a (Lead Expart/.
Genaral
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Annex 2: Screening Checklist

ANNEX 3: ENVI
BENEFICIARY COMM

G CHECKLIST BY
ONMENTAL AND SOCIAL SCREENIN
: uNITIES FOR COMMUNITY INVESTMENTS

(DEMONSTRATIONS, FLID, EDP ETC)

Section A: Background Information

P

..............
i eshoasssescsssnscvense

Name of CPCU - Environmental /Social Safeguard Compliance Officer
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Approximate size of land area available for the sub -project

Objectives of the Sub - project
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Section B: Environmental Issues

NN

Will the Subproject/Investment: Yes No Remarks
(If yes, elaborate)

Create a risk of increased soil erosion? O &
Create a risk of increased deforestation? O 5
Create a risk of increasing any other soil degradation? | v
Affect soil salinity and alkalinity? O vl
Divert the water resource from its natural O r
course/location?

Cause pollution of aquatic ecosystems by sedimentation O

and agro-chemicals, oil spillage, effluents, etc.?

Introduce exotic plants or animals? 0O o
Involve drainage of wetlands or other permanently flooded | o
areas?

Cause poor water drainage and increase the risk of water- O o
related diseases such as malaria?

Reduce the quantity of water for the downstream users? O or
Result in the lowering of groundwater level or depletion O o
of groundwater? 8

Create waste that could adversely affect local soils, O M
vegetation, rivers and streams or groundwater?

Reduce various types of livestock production? O [N
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e on monoculture cropping?

a 14
Affect any watershed? O v d
Focus on Biomass/Bio-fuel energy generation? O =
Cause accumulation of solid wastes O I
Cause accumulation of liquid wastes O v

If the answers to any of the above is yes’, please include an ESMP-with Subproject application.

Section C: Socio-economic Issues

Will the subproject/Investment: Yes | No Remarks (If yes, elaborate
how)

Have challenges for women farmers to benefit O =

Target vulnerable community members such as physically O v g

challenged, Child headed household etc..?

Interfere with the normal health and safety of the O v

worker/employee?

Reduce the employment opportunities for the surrounding | (v

communities?

Reduce settlement (..no further area allocated to settlements)? | o

Reduce income for the local communities? O v

Increase_insecurity due to introduction of the project? O v

Increase exposure of the community to HIV/AIDS? 0B |0

92



NPT iy |-
Induce conflict? O
I SE—

Have machinery and/or equipment installed for value O &

addition? I (P S en
Introduce new practices and habits? O U/

//——

Tead to child definquency (school drop-outs, child abuse, o |&

child labour, etc.? __’__'/
Lead to gender disparity? O o

A N NS,

Lead to poor diets? O vl '

Lead to social evils (drug abuse, excessive alcohol O v

consumption, crime, etc.)?

Will engage community labour O Q/ fyes, Community labor engagement

. agreement required

Lead to exclusion of disadvantaged and vulnerable groups O D/

from participating and benefiting from the investments

Exacerbate social exclusion of other members of the O v

society

Lead to increase GBV/SEAH issues O o

Section D: Natural Habitats

Will the Subproject: Yes | No Remarks (If yes, elaborate)
Be located within or near environmentally sensitive areas O a/

(e.g. intact natural forests, mangroves, wetlands) or

threatened species?

Adversely affect environmentally sensitive areas or critical O %

habitats — wetlands, woodlots, natural forests, rivers, etc.)?

Affect the indigenous biodiversity (Flora and fauna)? O g/

Cause any loss or degradation of any natural habitats, either | g

directly (through project works) or indirectly?

Affect the aesthetic quality of the landscape? O o

Reduce people’s access to the pasture, water, public O r g

services or other resources that they depend on?
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Section E: Pesticides and Agricultural Chemicals

Will the subproject.......: Yes | No Remarks (If yes, elaborate)
Involve the use of pesticides or other agricultural chemicals, | O o
or increase existing use!?

Cause contamination of watercourses by chemicals and O o
pesticides?

Cause contamination of soil by agrochemicals and O va
pesticides?

Experience effluent and/or emissions discharge? O &
Involve annual inspections of the producers and | o
unannounced inspections for Export produce?

Require scheduled chemical applications? O v
Require chemical application even to areas distant away O lv.g
from the focus?

Require chemical application to be done by vulnerable O {2/

group (pregnant mothers, chemically allergic persons,
elderly, etc.)? -

If the answer to the above is ‘yes’, please consult the IPMF that has been prepared for the project

to help prepare IPMP.

Section F: Indigenous Peoples/VMGs as per ESS7

Are there: Y N - | Remarks

TP/VMGs living within the boundaries of, or near the O u/ Name of the VMG community
project?

Members of VMGs in the area who could benefit from the [m] o

project?

IP/VMGs livelihoods to be affected by the subproject? O QK If yes, How

Unique/specific challenges for VMGs to benefit from the O v Explain

project

VMGs minority in the commumity O &F If yes, Explain/name of

minority VMG

Does VMG require to donate land to benefit from the

project .

v’

If yes, follow Free, prior and

informed consent procedure

If the answer to any of the above is ‘yes’, please consult the VMGF that has been prepared for the

project.
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Increase human-wildlife conflicts?

4

Use irrigation system in its implementation?

a

If the answers to any of the above is ‘yes’, please include an ESMP with Subproject application.

AN
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Section G: Land Acquisition and Access to Resources

Will the subproject/Investment:

Yes | No [ Remarks

Require that land (public or private) be ] &V | Ifyes, elaborate the tenure type

acquired (temporarily or permanently) for its

development? .

Require that community land be acquired O o If yes, elaborate the registration status and

(temporarily or permanently) for its
development?

community claims. Community land agreement
required following principles of FPIC.

Require more than 10 percent of the affected
private land parcel

If yes, exclude from the project proposal

Use land that is currently occupied or regularly
used for productive purposes (e.g. gardening,
farming, pasture, fishing locations, forests)

If yes, Elaborate the current use/Prepare IRP

Complete land documents are not available for
the sub- project investment?

If yes, what process is needed? .

Is the land proposed have encumbrances?

If yes, elaborate the encumbrance

Physically displace individuals, families or
businesses?

If yes, exclude from the project proposal

Cause loss of income for more than 30 days

If yes, how many. Exclude from the project
proposal

Result in temporary or permanent loss of
crops, fruit trees/fencing and pasture land/ loss
of income from business activity?

O
q & «qf ¢ g ©

If yes, elaborate and prepare IRP

Adversely affect small communal cultural 0O & | Ifyes, avoid or exclude from project proposal
property such as funeral and burial sites, or

sacred groves?

Result in involuntary restriction of access by O & | If yes, exclude

people to legally designated parks and
protected areas?

. Be on monoculture cropping?

o |

If the answer to any of the above is ‘yes’, please consult the mitigation measures in the ESMF.

Section H: Proposed action

(i) Summarize the above:

(ii) Guidance

O All the above answers are ‘No’

O There is at least one ‘Yes'

e |[f all the above answers are ‘No’, there is no need for further
action;

e If there is at least one ‘Yes', please describe your
recommended course of action (see below).
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(iii)) Recommended Course of Action

If there is at least one ‘Yes’, which course of action do you recommend? )
O CPCU, Social services officer, labour Officer, Children Officer and NEMA - CDE will
provide detailed guidance on mitigation measures as outlined in the ESMF; and .

O Specific advice is required from CDE!, Lead Scientist and CPCUs regarding Sub -project
specific Assessment (s) and also in the following area(s)

O All Subproject applications/proposals MUST include a completed ESMF checklist. The
NAVCDP-CPCU will review the subproject applications/proposals and the CDEs will sign off;
The input from the NLC, Social Services office, Children’s office, labour office and the CSSCO
will be sought before the documents are presented to the CPSC.

O The proposals will then be submitted to CPSC for clearance for implementation by *

communities in the proposed Subprojects. The projects that require CPRs will be forwarded

to NPCU for further analysis also may be forwarded to the World bank for approval and
finally to NEMA for clearance certificate (License).

Expert Advice

O The Government of Kenya through the Department of Monuments and Sites of the
National Museums of Kenya can assist in identifying and, mapping of monuments and
archaeological sites;

O Expert guidance will also be provided by the land registrar on all issues related to land
tenure, The children department on all issues on children, especially child labour, plus
department of social services on IPs/vulnerable groups in the community, and

O Subproject specific Environmental and Social impact assessments, if recommended, must
be carried out by experts registered with NEMA and be followed by monitoring and review.
During the process of conducting an ESIAs the proponent shall seek views of persons who
may be affected by the Subproject. The ESSI0 requires consultation of Subproject affected
groups and disclosure of ESIA’s conclusions. In seeking views of the public after the approval
of the Subproject, the proponent shall avail the draft ESIA report at a public place accessible
to project-affected grc;ups and local NGOs/CSO/SAIC/CDDCs.

1
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Note:
Project category Characteristics
High impact Full and extensive ESIA needed- irreversible environmental impacts; impacts

not easy to pick or isolate and mitigation cost expensive; EMP design not
easily done; Must have the ESIA done and future annual EAs instituted -

Medium impact

Site specific environmental impacts envisaged; mitigation measures are easy
to pick, not costly and ESMP needed, design readily done; need an ESIA and
future EAs

Low impact Have minimal or occasionally NO adverse environmental & social impacts;
exempted from further environmental processes save environmental audits.
ESMP required

Land Land tenure documentation needed and land resolution and consent Form

needed with project affected person/community

Loss of income and

Income restoration plan needed

.| assets
Presence of YMG/IP Additional actions needed
Risk of Child Additional actions needed
labor/SEAH
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