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DISCLAIMER

This ESIA report is strictly confidential to Meru Central Dairy Co-operative Union Limited,
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Expert, Dickson Kimathi, (6235). It is however, subject to conditions spelt out in the
Environmental (Impact Assessment and Audit) Regulations, 2003 under the Kenya Gazette
Supplement No. 56 of 13" June 2003 (Amendment 2015). It provides information on the proposed
project as per the time of the assessment of the proposed Grid-Tied Solar System. This report as

involved use of other secondary data.



EXECUTIVE SUMMARY

Meru Central Dairy Co-operative Union (MCDCU) limited is a major processor and marketer of
dairy products in Kenya with a membership of 146,450 dairy farmers from 160 primary cooperative
societies and common interest groups/Self Help Groups. The cooperative has significantly
expanded its reach, increasing daily milk collection from 408,081 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 which are not
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 small-scale farmers and enhance vale addition. This is in line with 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 a 932kW grid- tied solar PV system in the factory and cooling plant. The proposed
intervention at the factory includes ddesign and installation of a grid-tied solar system that targets
a 40% reduction in electrical energy costs used for processing and packaging of milk.

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 impacts anticipated during installation
and operation of the project include creation of employment, Climate Change mitigation and
adaptation, Reduced 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 include High
demand of raw materials, Noise pollution, Air pollution, Soil erosion and compaction. Interference
with normal daily operations of the factory, Occupational accidents, Gender Based Violence (GBV)
and Sexual Exploitation Abuse/Harassment (SEA/H, Increased Spread of Communicable diseases
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:

)

iii)

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 high-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 mitigation
measures outlined in the Environmental and Social Management & 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 members and
stakeholders to create awareness about the grid tied solar system benefits and address
any concerns.

Environmental and Social awareness creation: Create awareness for workers on best
practices for waste management, environmental conservation and social protection.
Policy Advocacy: Advocate for supportive government policies and incentives to

encourage the adoption of renewable energy solutions by other societies.

Considering the significant socio-economic and environmental benefits and 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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Occupational Safety and Health Act, 2007
Project Management Committee
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Sustainable Development Goals

Sexual Exploitation, Abuse & Harassment
Summary Project Report
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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 Grid - Tied solar system

Proponent: Refers to Meru Central Dairy Cooperative Union

Societies: Refers to dairy farmers cooperative societies

System: Refers to set of connected electrical components suppling power to the facility

Processing plant: Refers to the 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. It is a key player in Kenya’s dairy sector, processing up
to 535,611 litres of milk daily as on April 2024. It was founded by three primary dairy cooperatives
- Katheri, Naari and Buuri with the aim of assisting farmers in marketing their milk produce. Meru
Central Dairy Cooperative Union (MCDCU) is a farmer-owned enterprise uniting 146,450 dairy farmers
from 160-member primary cooperatives as well as Community Interest Groups/Self Help Groups
(CIGs/SHGs) in Meru and neighbouring counties of Tharaka Nithi, Embu, Nyeri, Nyandarua and
Kirinyaga. Following a restructuring process initiated by the Ministry of Co-operative Development and
Marketing the union was re-established as Meru Central Dairy Co-operative Union Ltd and registered
under the Co-operative Societies Act on 23" May 2005. The union has evolved significantly over the
years both in scale and scope. To streamline milk collection, MCDCU operates six cooling centres where
member societies 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 twice per day at each of the cooling center
where it is chilled to 4-degree 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 6am-12 noon with the rest in the afternoon between 2-5 pm. 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 value chain from
milk collection, processing to marketing and distribution. The main factory however runs and
processes the milk into diverse value-added products on a 24-hour basis which includes fresh
pasteurized milk, long-life milk, yogurt, mala, ghee, butter and ice cream. Currently, the dairy
processes 614,000 litres of milk per day from January to June, 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 capacity of 710,000 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 grid-tied solar power
system at its main processing factory and six aggregation centers. This initiative is projected to
reduce electricity costs by approximately 61%, ensuring long-term savings that will directly benefit
the thousands of smallholder farmers who own and supply the Union, minimize environmental
impacts, and promote renewable energy 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
small-scale farmers and enhance vale addition. This is in line with the project development

objective which aims at increasing market participation and value addition.

1.2 Sub - Project objective

To install a 932KW grid tied solar system for MCDCU in Meru County with the aim of reducing
electricity costs from Ksh.144,000,000 to Ksh.76,320,000 annually, enhancing 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 fuel-powered backup systems by
integrating clean, renewable solar energy into the Union’s power supply.

2) Lower electricity costs associated with milk processing, chilling, and administrative
operations, thereby increasing the Union’s profitability and financial resilience.

3) Promote environmental sustainability by reducing greenhouse gas emissions and aligning
the Union’s operations with national and global climate change mitigation efforts.

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 agro-processing 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 costs represent one of the most pressing challenges within MCDCU’s
operations. MCDCU is moving towards increasing the processing capacity to 710,000 litres per
day. This in turn will grow power need and hence increase electricity cost. The processing plant
incurs substantial power bills, eroding the Union’s margins. Reducing these costs is essential to
sustaining profitability, maintaining stable milk prices to farmers, operational improvements
and enhancing service delivery across the value chain. The installation of Grid —Tied Solar

system will lead to:

Increase in Farmer Bonus Payout:

The dairy anticipates a 30% increase in the annual bonus payout to the farmer, realized from
energy saving, when the grid-tied solar system is installed at the processing plant. In the first
phase, a 15% increase in farmer milk bonus is expected. Reliable, clean energy at the coolers
ensures better milk quality and reduced spoilage risk, directly benefiting both the dairy and
smallholder farmers.

Substantial Energy Savings:

The factory stands to save 40% in power costs by offsetting grid consumption with solar
generation. On average, the dairy will reduce its total electricity bill by 47%, as evidenced
by sample billing data.

Environmental and Community Impact:

Shifting toward clean, renewable solar power supports environmental sustainability and reinforces
the dairy’s commitment to responsible resource management. This initiative will serve as a model
for other farmer-owned enterprises seeking to lower energy costs and carbon footprints.
Ultimately, this project will strengthen the dairy’s competitiveness in the market and enhance the

livelihoods of its member societies & CIGs.

1.4 Objectives of the ESIA CPR

The main objective of the Environment and Social Impact Assessment ESIA (CPR) was to identify,
evaluate, and propose mitigation measures for potential environmental and social impacts of the

proposed project to ensure sustainable and responsible development.
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1.5 Terms of reference

i)

vi)

vii)

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;

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

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

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;

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;

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

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 projects, programs or 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, operation and decommissioning of the facility. The scope of this Environmental

Impact Assessment, therefore, covered:

The baseline environmental conditions of the area,
Description of the proposed project.
Provisions of the relevant environmental laws.

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

e Provision of an environmental management plan outline

1.7 Assessment Methodology

For the team to achieve the objectives of the study it adapted a participatory approach where key stakeholders
were consulted, review and analysis of relevant documents, site visits and socioeconomic survey. The

approach and methods used have been described in details below;

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 legal notice 32 of 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 of environmental 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 in-depth assessment was done to prioritize the environmental and social aspects in the CPR
study as advised by the screening assessment which classified the project as medium risk. This

narrowed down the data to be collected to specific environmental and social aspects.

1.7.3 Secondary data review

The study team reviewed data of published literature including but not limited to an earlier developed
screening report, feasibility report, project design report, Meru dairy strategic plan, Meru union Profile and
concept note to extract key insights, compare across sources and look for patterns or contradictions in the

study.
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1.7.4 Public consultation

To ensure the community is empowered, foster sense of ownership and responsibilities, better
understand their need and priorities and also for successful and sustainable project outcomes a
public participation forum was conducted on the 11" April 2025 with an attendance of 74
participants; 29 female and 45 male, from interested and affected parties including Chairperson of
the union, board of management, delegates from affiliate societies , Union managers and County

Government of Meru staff from relevant departments.

1.7.5 Reporting

A CPR will be developed and submitted to CPCU for review. After approval by CPCU it will be
submitted to NPCU for further review before submission to World Bank. After World Bank

approval it will be submitted to NEMA for review and appropriate decision.

1.8 ESIA team
The ESIA team comprising of Environmental Scientists, water engineer, agribusiness/economist,
ICT specialist, sociologists, occupational safety and health specialist played a key role in the

development of the report.

1.9 Project Implementing agency

The implementation of the grid-tied solar power system for Meru Central Dairy Cooperative Union
(MCDCU) will be spearheaded by the Union’s existing organizational structure, supplemented by
technical and advisory support from relevant stakeholders and partners. Lead Agency- MCDCU
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, government agencies, and community stakeholders. Project
Management Committee (PMC) will be established to provide strategic oversight and ensure
effective coordination and decision-making. Tasked with monitoring project progress, quality
assurance, and resolving any 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 Regulatory Authority (EPRA), 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 is organized into nine substantive chapters.

Chapter 1: Introduction - gives the project background, objectives, justification, Terms of
reference, method of study and the team involved in CPR development;

Chapter 2: Project description - describes the proposed project by location, design, material
to be used in the project, budget, project activities, social and environmental
sustainability;

Chapter 3: Policies, Institutions and Legal Framework - gives a review of relevant policies,
legal, and administrative frameworks;

Chapter 4: Environmental and Social Baseline Information - gives the characteristics of
the proposed project area (Baseline information);

Chapter 5: Public Participation - is about public participation and its outcomes;

Chapter 6: Analysis of Project Alternatives — presents analysis of the proposed project
alternatives;

Chapter 7: Assessment of potential Environmental and Social Impacts and Mitigation
Measures - identifies the potential environmental and social impacts and their
mitigation measures;

Chapter 8: Environmental and Social Management and Monitoring Plan - the ESM&MP;
and

Chapter 9: Conclusion and Recommendation - provides the conclusions and

recommendation given to improve the project throughout its life cycle.

This is followed by the literature sources consulted (References) and Annexes in the report.
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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 disposal and the proposed project cost of the proposed

installation of a grid-tied solar photovoltaic (PV) power system at the main processing facility of

Meru Central Dairy Co-operative Union Ltd (MCDCU), opposite the new KPCU in Meru Town,

Meru County, Kenya. The project is part of MCDCU’s sustainability initiative to reduce operational

costs and transition towards cleaner energy sources.

2.2 Location of the project

The proposed grid-tied 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 Sub-County. It is situated within administrative and
commercial centre of Meru town. The GPS Coordinates; N0.04175 E37.65945.
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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 grid-tied 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 structures installed on the rooftop; Solar
modules and Smart grid solar PV Inverters; Electrical cabling, DC combiner boxes, isolators, surge

protection devices, and monitoring units.

2.3.1 Design of the proposed sub - project

The proposed grid-tier 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 integrity is sound and suitable for PV mounting after

site inspection by the project engineers. (Refer to 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 roofs with a 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, although the exact angle may depend on the latitude and local solar irradiance.

The grid-tied 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 grid-tied system does not have power
storage (batteries), and entirely relies on the grid for operation.

Key features of the design include:

a) Solar Mounting Structures

The proposed project will have provisions for Solar panel mounting structures for roof-mounted
and ground-mounted 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 module clamps attach the solar panels to the mounting rails.
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e Solar Modules:
The proposed project has a provision to install 1,664 high-efficiency monocrystalline or
polycrystalline PV panels of 560Wp. These modules have a high-power output making them ideal
for installations where space is limited. The dimensions of one S60Wp mono-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 20 — 25 years.

e Smart grid solar PV Inverters
Five (5) 250A 3-Phase Smart Power Sensor DC — AC conversion inverters synchronized with the
KPLC grid will be installed in the proposed project with a precision electronic device designed to
measure and monitor electrical parameters in three-phase power systems. It will provide real-time
data on voltage, current, power (active, reactive, apparent), frequency, and energy consumption.
These inverters are suitable for medium- to large-scale electrical loads such as industrial machines,

solar inverters, or grid-tied systems.

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

optimization—especially in renewable energy setups like grid-tied PV systems.

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

units.
The proposed project will consist of the following;

Armoured Cables
The specifications include 16mm? and 95mm? 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? and 95mm?) refers to the cross-sectional area of the conductor, which
determines the cable's current-carrying 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 team. The cables will be routed through
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an underground trench, following the DC/AC single-line 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? armoured cables, rated at 600/1000V, with a 3-core configuration.
Armoured cables are used for AC (alternating current) connections, particularly for underground or
outdoor installations where physical protection is needed. The armouring 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 a low-resistance path to ground, allowing
fault currents to flow safely and quickly, which helps to trip 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 high-voltage surges caused by lightning strikes
away from sensitive equipment, such as inverters and other electrical 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.
e 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 safety of the 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:

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

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

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

The project will utilize the following materials:

1.  Solar Equipment:
e Monocrystalline solar modules
e Smart grid solar inverters
e Smart power sensors
e DC combiner boxes
e PV disconnects

e AC breakers

ii. ~ Mounting Structures:
¢ Aluminium roof mounting structures with accessories

e Galvanized steel ground mounting structures with accessories

iii.  Electrical Components:
e Solar PV cables
e Armoured cables
e (able trays and covers

e FElectrical sleeves for underground cabling

iv.  Safety Equipment:
e Earth rods with clamps
e Lightning arrestors

e 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 expected output

versus expected generation, maintenance by 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:
o Packaging materials from solar panels, inverters, and electrical components
o Excess cable cuttings and conduit pieces
o Excavation soil (to be reused for back filling where possible)

e Metal scraps from mounting structure installation

Disposal Methods
e Cardboard and paper packaging will be collected for recycling
o Plastic packaging will be segregated for appropriate recycling or disposal
e Metal scraps will be collected for recycling

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

Operational Phase Waste
e Minimal waste generation during normal operation

o Potential electronic waste from component replacements.

End-of-Life Disposal
e PV panels and electrical components will be handled through licensed e-waste recycling
channels

e 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 grid-tied 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 the value chain.

27



2.4 Estimated Project Cost
The proposed investment is estimated to cost Ksh. 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. In doing so, the 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 plans and has 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

conservation, 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

relevant legislation's are 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

Relevant Provisions

Relevance to the project

The Constitution of Kenya has taken on board
various issues that are related to environmental
management. Article 42 of the Bill of Rights
contained in the Constitution provides that ‘every
Kenyan has the right to a clean and healthy
environment, which includes the right to have the
environment protected for the benefit of present
and future generations through legislative and other
measures. Article 69 in Part 2 provides that the
state shall encourage efforts towards sustainability
of natural resources. It also provides for
environmental and social impact assessment,
environmental audit and monitoring of the

environment.

The proponent of the proposed
project will assist government
meet its obligations towards
sustainable development to
offer potential for electricity
cost savings by installation of
proposed solar system for
these commercial settings

through a consultative process

provided for.

This report undertaken by the
proponent is in conformity
with the need to ensure
mitigation of adverse impacts
to protect the environment. In
addition, the proponent has
consulted the public on this
project in line with the
requirements to be adhered to
during installation phase of

the proposed solar system

Law

The Kenya
Constitution,
2010

The Kenya

The development blueprint recognizes Kenya’s

The proponent has a vested
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Vision 2030 and | electrification as a prerequisite in attaining the | interest in supporting and
BETA different projects for the national development. | implementing electrification
Kenya’s electrification and solarization efforts are | and solarization initiatives by
critical to achieving the agricultural and economic | installation of the proposed
targets outlined in Vision 2030. Continued | solar system to ensure the
investment in energy infrastructure, capacity | success as outlined in Kenya
building, and innovation will ensure a resilient, | Vision =~ 2030  objectives,
modern, and climate-smart agricultural sector. particularly through:
This alignment not only ensures regulatory support ¢ Energy sector
but also increases the likelihood of funding diversification and
eligibility, community acceptance, and policy sustainability
endorsement under Vision 2030-aligned programs |e Agricultural value chain
like  Market Access and Infrastructure strengthening
Development. e Environmental
sustainability and climate-
smart technology
adoption.
National Kenya's Draft National Energy Policy for the | The proponent will adhere to

Energy Policy,
2018 (draft
2025 -2034)

period 2025-2034, which is currently under public
review, emphasizes the transformative potential of
solar energy in delivering affordable, reliable, and
sustainable electricity. The policy outlines
immediate milestones to be achieved between 2025
and 2027. A significant focus is placed on
enhancing support for solar energy initiatives in
both grid-tied and off-grid settings. Specifically,
the policy aims to accelerate the development of
community solar projects, rooftop  solar
installations, and mini-grid systems in remote and
underserved regions that lack access to the national

electricity grid.

the National Energy Policy's

guidelines, prioritizing its
capacity to enhance energy
accessibility, decrease energy
expenditures, and  foster
sustainable advancement by
leveraging renewable energy
and

technologies energy

efficiency measures
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National
Climate
Change Action
Plan 2023 -
2027

Kenya's National Climate Change Action Plan III
(2023-2027) emphasizes the critical role of the
energy sector in addressing greenhouse gas
emissions and enhancing resilience against climate
change. Under Priority Area 7, the plan outlines a
strategic approach aimed at reducing reliance on
The
the

fossil fuels and unsustainable biomass.

strategy involves accelerating

primary
transition to renewable energy sources, particularly
and

through the expansion of solar, wind,

geothermal energy generation.

The proponent will be guided
by the action plan to embrace
by

enhancing climate resilient

green technology

technologies during
production within the Union.
These obligations will be
aligned with the broader goals

of the NCCAP to promote

low-carbon and  climate-
resilient development
pathways within the

agricultural sector.

Sessional Paper

No. 10 of 2014

Sessional Paper No. 10 of 2014 provides a

framework for integrated approach to planning and

The Proponent is committed

to continuous stakeholder

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

Policy

Agricultural This is a comprehensive plan developed by the | The proponent shall promote
Sector Kenyan government to transform the country's | investment in energy-efficient
Transformation | agricultural sector through commercialization and | technologies and
and Growth | modernization. The convergence of ASTGS | infrastructure for agri-
Strategy objectives and Kenya's renewable energy | processing  through  the
(ASTGS), initiatives presents a viable pathway for | proposed solar system project.
2019-2029 agricultural transformation. Leveraging on solar-

tied grid systems can enhance agricultural
productivity, ensure food security, and promote

sustainable development.
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3.3 National Legal Framework

Table 3-0-2: National legal framework

Coordination 1999 [Cap.
387] and Amendment Act,
2015, 2019

ordination over all matters relating to
the environment and to be the
principal instrument of Government
in the implementation of all policies
relating to the environment. The Act
prohibits discharge of hazardous
substances, chemicals and materials
or oil into the environment and
outlines basic guidelines on the
spiller’s liability. Subsidiary EMCA
Cap. 387 legislations include:
Environmental Management and
Coordination (Environmental Impact
Assessment and Audit) Regulations,
2003; (Amendment) Regulations,
2016

Environmental Management and Co-
ordination (Waste Management)

Regulations, 2006

E-Waste Management Draft
Regulations, 2013

Key L

Y Laws Relevant Provisions Obligations of the project
Environmental NEMA was established to exercise The proposed project is
Management and | general supervision and co- classified as a medium-risk

project and has been written in
accordance with the
Environmental (Impact
Assessment and Audit)
regulation, 2019 (legal notice 31
& 32). It will be submitted to
NEMA, which has the overall
responsibility of enforcing this
act. The Act also lists the type of
projects which are medium risk
thus require development of a
CPR.

This CPR is prepared in
conformity with the Actas 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 to other
relevant lead agencies. These
shall assess the environmental

performance based on key
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parameters with direct and
indirect impacts to the
environment in accordance with
the Act.

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

management plan.

The Waste Management
Regulations, 2006

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

principle.

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

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

disposal facilities.

The National E-Waste
Guidelines, 2010

These guidelines provide a detailed
framework for the environmentally

sound management of e-waste, from

The proponent is required to
develop and implement an

internal e-waste 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 the
importance of proper e-waste
management and maintain
records of all e-waste generated
and disposed off, including types
and quantities. Further, the
proponent is required to
establish clearly marked and
secure e-waste collection points
at all its facilities (offices,
cooling plants, processing units)
and ensure collection points are
sheltered from weather to
prevent leaching of hazardous

substances

The Sustainable Waste

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 recyclers
and comply with any take-back
schemes or EPR programs
established for specific
electronic products including the

modules

The Extended Producer
Responsibility (EPR)

Regulations, 2024

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

post-consumer waste management.

The proponent as a user and
potential large-scale purchaser
of electronic equipment is
expected to cooperate with
suppliers and manufacturers who

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

per the EPR schemes.

National E-Waste

Guidelines

These Guidelines were issued by
NEMA (2015) to manage electrical
and electronic waste throughout its
lifecycle — including collection,

storage, transportation, and disposal.

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

compliance with NEMA.

Meru County Solid Waste
Management Policy and

Plan

This policy provides the local
framework for waste management
within Meru County, emphasizing
source segregation and proper

disposal.

The proponent is required to
liaise with the Meru County
Department of Environment and
Natural Resources to ensure its
e-waste management plan is
aligned with county-level
strategies and participate in any
county-led initiatives for e-waste

collection and management.

ICT Policy

Kenya National ICT Policy (2020)
promotes universal access to ICTs,
development of e-waste management
systems, and environmental

sustainability in ICT rollout.

The proponent must ensure ICT
installations are inclusive,
support digital access for all, and
adhere to environmental
safeguards by implementing
sustainable procurement,

promoting green ICT solutions,
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and ensuring lifecycle
management including reuse and
recycling.

Additionally, the proponent is
required to develop and
implement an e-waste
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 the
establishment, powers and functions
of the Energy Regulatory
Commission and the Rural
Electrification Authority, and for
connected purposes. The provisions
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 obtained
for generating electricity and the
requirement for contracting
licenced technician as guided by
the Act. Additionally, it gives
guidance to the proponent on the
exceptions provided for the
installation of solar power
generated current of less than

IMW.

The Energy (solar

photovoltaic systems)

Regulations, 2012 & 2019

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 for
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
regulations states that “A person
shall not design or install any solar
PV system unless he is licensed by
the Commission”. It continues to
state that to be licensed by the
Commission as a technician; a
person shall be required to have the
prescribed qualifications and
experience as set out in the First
Schedule, and appropriate
certification recognized by the
Commission. The regulations also
require a person not to engage in the
business of manufacture of any solar
PV system and components unless
he applies for and obtains a license

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 and
county governments on legislative
and other measures necessary for
mitigating and adapting to the effects
of climate change Provides the legal
and institutional framework for the
mitigation and adaption to the effects

of climate change; to facilitate and

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

stakeholders.
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enhance response to climate change;
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 register
the premise as a workplace with
the directorate of occupational

safety and health services.

County Government Act

No. 17 of 2012

The Act provides for county
governments’ powers, functions and
responsibilities to deliver services
and for connected purposes. The Act
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 implementation for

planning among others.

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

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 commodities, and provides for the
standardization of commodities and
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, for
the determination of their degree of

accuracy

contract administration
(including but not limited to
terms of procurement or
contracts made with contractors
or suppliers after tender award
by the proponent, for the
purpose of assuring compliance
with obligations such as timely
delivery, quality and quantity
inspection, acceptance, payment,
claims, dispute resolution and
completion, among other terms)

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 compensation
for employees who suffer injuries or
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 top
Solar PV against anticipated
liabilities that may be incurred
due to work-related injuries as

guided by the WIBA Act.

Public Health Act (Cap
242)

The Public Health Act aims to
safeguard and promote the health of
the public. It applies to the solar PV
project in aspects such as control of
dust and noise during construction,
prevention of health hazards

associated with handling of solar

The proponent must ensure that
specific safety standards are met
as indicated in the ESMP for the
proposed installation of the
rooftop Solar PV system. These
mitigation measures will address

issues of dust and noise

39




components, and management of
waste—including e-waste and other

solid waste.

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

operationalization phase.

14 0f 2007)

Labour Relations Act (No.

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

operational phases of the project.

The proponent shall ensure that
workers are treated fairly,
provided with safe working
conditions, receive appropriate
compensation, and are allowed
to exercise their rights, including
freedom of association. The
project must comply with all
labour standards as set out in the
environmental management plan

in this CPR

3.4 World Bank Environmental and Social Standards

ESS

APPLICABILITY

RATIONALE

PROPONENT’S OBLIGATION

ESS 1:
Assessment and
Management of
Environmental

and Social
Risks and

Impacts

Applicable

The
of the grid-tied

installation

solar PV system
may pose
potential
environmental
(e.g., land
disturbance,
waste) and social

(e.g., worker-

The proponent must engage a qualified

environmental and social expert to
conduct a comprehensive Environmental
and Social Impact Assessment (ESIA -
CPR) and Environmental and Social
Management Plan (ESMP). The ESMP
should include clear mitigation measures,
monitoring plans, institutional
responsibilities, and timelines and should

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

be  proactively

assessed.
ESS 2: Labour | Applicable Skilled and | The Proponent must prepare and
and Working unskilled labour | implement a Labour Management
Conditions will be involved | Procedure (LMP) that defines terms and
in the installation | conditions of employment, worker
phase. Safe and | grievance redress mechanisms, roles of
fair treatment of | contractors/subcontractors, and
workers, compliance with Kenya’s labour laws.
occupational All workers must be provided with
health and safety, | adequate PPE, site orientation, and
and labour rights | training.
compliance are
necessary.
ESS 3: | Applicable Installation The proponent should ensure efficient use
Resource works will use | of energy and water during installation
Efficiency and materials and | and enforce pollution control measures. A
Pollution equipment that | Waste Management Plan (WMP) must be
Prevention and may generate | implemented to ensure proper handling,
Management dust, noise, solid | temporary storage, and environmentally
waste, and e- | sound disposal or recycling of e-waste
waste (e.g., | and  construction  debris.  Noise
packaging, suppression and dust control (e.g., water
electrical parts). | spraying) must be enforced.
ESS 4: | Applicable Presence of | The Union must implement Community
Community workers and | Health and Safety measures including

Health and
Safety

machinery may

pose safety and

fencing and signage around the

construction area, traffic management
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health risks to
local
communities,
including risks of
GBV/SEA,
traffic accidents,

and unauthorized

site access.

plans for equipment delivery, and worker
conduct codes. Awareness campaigns on
HIV/AIDS, SEA/SH, and general safety
must be carried out among workers and

local communities.

ESS 10:

Stakeholder
Engagement
and

Information

Disclosure

Applicable

The project

affects  various
stakeholders
including
employees, local
communities,
County
Government, and
regulatory
agencies.
Stakeholder
support is key for

sustainability.

Meru Central Cooperative Dairy Union

must  implement a  Stakeholder
Engagement Plan (SEP), conduct
meaningful  consultations,  disclose

project information, and maintain a
grievance redress mechanism accessible
to all stakeholders. Documentation of all
engagement activities must be kept for

audit and monitoring.

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 exercise

general supervision and co-ordination over all matters relating to the
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environment and to be the principal instrument of the government in the
implementation of all policies relating to the environment. Specific NEMA
roles related to this project are:
e Review (in collaboration with other lead agencies) and prove
approval or issuance of improvement comments on the project CPR.
e Issue ESIA license and the associated conditions
e Routinely monitor the ESMP, ESIA license conditions compliance
and issuance of compliance note or stoppage or improvement orders
to the project.
DOSHS DOSHS is an Institution established under OSHA Act 2007 with a mandate

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

directorate in handling work related accidents if any.

Meru County | The County Government is responsible for supporting union in
Government implementation Its various departments will inspect the site on regular basis
to ensure provisions e.g., on OHS are adhered to by the proponent.

The Department of Roads, Transport and Energy in Meru County is
responsible for the development and maintenance of the county's
infrastructure, including roads, transport systems, and energy supply. The
department's mandate is derived from the Constitution of Kenya, 2010,
which assigns the functions of county roads, transport, and energy to the

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, ensuring safety, efficiency, and adherence to local

regulations.
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There are no single binding “international conventions” exclusively dedicated to solar energy, but
there are multiple international agreements, frameworks, and standards that promote and guide the
deployment of solar energy as part of global efforts to combat climate change, ensure sustainable

development, and encourage energy access.

a) United Nations Framework Convention on Climate Change - Paris Agreement (2015)
— 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 in 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 (SDGs) — 2015 - 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 encourages 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 information describes the project’s location and the bio-physical, social and economic
aspects of the project area. This chapter discusses the environmental and social parameters in the
project area to further determine their influence in the implementation 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 semi-humid. Rainfall is bimodal with mean annual rainfall
range of 1100-1600 mm and annual temperatures range of 10-30°C. 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 8°C in higher areas to 32°C in the lower areas, with cool and warm weather
in most days of the year (Mutuma et,al., 2013). The daily average solar irradiance range between

5.5 to 6.5 Kwh/m?/day.

4.2.2 Agro-ecological Zones
The agro ecological zones of the project area is UM 1=Coffee-Tea Zone, 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 cash crops include

bananas, avocadoes, macadamia snow peas and sorghum. Other crops grown both for cash and

subsistence purposes 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 and local chicken is practiced

in most homesteads in free range system. A small 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(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

production

per unit area

Potential production

Average mkt price

Macadamia 980kg 2450K gs 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 2-3l1tr/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 eggs/year 60-80 eggs/year All the zones
4.3.2 Energy

The Union currently depends on Kenya 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 solar PV system to enhance reliability and reduce operational costs.

4.2.3 Water

Water is supplied by Meru 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 network of all-weather 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.

4.3.5 Sanitation 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 construction period. The adoption of integrated Solid
Waste Management System (ISWMS) will be encouraged during construction and operational
phases. In addition, the project’s contractor and the proponent will work closely with NEMA for

the guidance on the modes and site 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 the two main mobile phone telephone service providers; Safaricom and Airtel.

4.3.7 Institutions

The proposed project site is surrounded by different schools. The primary Schools include
Mwiteria, Gikumene and several private academies. The Secondary schools include, Gikumene
girls and Mulathankari girls. The nearest health facilities include Gakoromone dispensary, Meru

Doctors Plaza, Grace Park, Life care, Meru Nairobi women and Meru Level five hospital.

4.3.8 Labour 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 labour force comprises
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 opportunities to engage
those willing to work are curtailed by low investment in job creation ventures and lack of resources
to start up small businesses as a form of self-employment. The proposed project will create job for

youths during excavation and mounting of solar panels.

4.3.9 Public 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.

48



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 this project — the installation of a grid-tied solar
power system for Meru Central Dairy Cooperative Union — stakeholder engagement ensures that
the voices of cooperative members, employees, local community representatives, and relevant
authorities are heard and incorporated into the decision-making 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
project’s goals with the needs and expectations of its beneficiaries. In accordance with Article 10
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 authority seek the views of persons who

may be affected by the project.

5.2 Public participation

The stakeholder engagement for Meru Central Dairy Cooperative Union's proposed project was
held on 11" April, 2025 with an attendance of 74 participants 29 female and 45 male consisting of
Chair of the union, board of management, delegates from affiliate societies, Union managers,

County Government of Meru staff from relevant department.

This engagement was not merely beneficial but essential because it enhanced transparency, fostered
trust, improved decision-making, proposed potential mitigation measures. Engaging stakeholders
effectively ensures that their voices are considered, paving the way for a project that meets
community needs and builds long-lasting benefits for all parties involved. By prioritizing
stakeholder engagement, public participation projects can achieve optimal outcomes that resonate

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 grid-tied solar power system was to ensure that the project is

inclusive, transparent, and aligned with the interests and concerns of all affected 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 system- the 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.

¢) Identify 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 impacts and enhance positive ones.

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

¢) 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 project’s alignment with internationally recognized standards of good governance, transparency,
and sustainable development.

f) Facilitate Collaborative Planning
The public participation facilitated collaborative problem-solving among project developers,
cooperative leadership, and stakeholders, thereby laying the foundation for future partnerships and
co-investment opportunities, such as carbon credits and corporate social responsibility (CSR)

programs.
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5.4 Public Consultation process

During the Screening activity the union management was informed that the team required to have

a public participation forum for project information disclosure and to comply with the law. The

union management invited interested and affected parties including delegates representative from

the affiliated Societies, County Government staff from relevant departments, and National

Government administration officers from the area of interest.

5.5 Issue raised during the Consultation

Participants raised concerns, views, and observations as tabulated below together with their

responses.

Table 5-1: Issues raised and their responses

S/No

Name

Views/concerns raised by Men

1.

Alexander Gatobu

Edwin Koome

Boniface Kinyua

Kanampiu

Concern/View

Inquired on
possibility of the
solar being

vandalized.

Highlighted that the
union saving on
electricity bills
could eventually be
ploughed back to
other projects that
are economically
impactful to the

farmers.

Wanted to know
what mitigation

measures are in

Response

It is the responsibility
of the proponent to

provide security.

Appreciated by the

participants

The proponent will
use skilled workers

and provide proper
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Aleexander M. Gatimbu

Gilbert Kiruja

Njira Muthomi

Imathiu Muriuki

Mwebia Julius

place since the

activity is risky

Is the funding
limited to solar

panels.

Wanted to know if
the solar will be

taxed

Applauded the
thought

Said that solar will
come in handy and
saving will benefit

the farmers

He said this is a
motivation to the

farmers.

He wanted to know
if such investments

will trickle down to

equipment for the

work. Additionally,

there will be training

on material handling

The solar panels are
integrated with
KPLC and standby
generator where
maximum use of

solar energy will be

utilized and if there is

deficit the KPLC

takes over.

Yes, indirectly
through taxes paid
for the products

Appreciated by the

participants

Appreciated by the

participants

Appreciated by the

participants

Yes, some of the
cooperatives are
selected for the

investment and the
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10.

Vincent Kirema

Patrick Kobia

Views/Concerns raised by Women

1.

Edith Nkatha

Beatrice Mboroki

Judy Mutuma

satellite cooperative

societies

He applauded the
investment as it will
improve the farmers

livelihood

He observed that
investment will

create employment.

Asked if the
solarization will in
any way affect the

environment.

Asked what will
guarantee for
quality assurance of
the intended solar
panel and its

components.

Observed that the
solar panels will
result to increased

farmers bonus.

other societies left
can also write
proposal for

consideration later.

Appreciated by the

participants

Appreciated by the

participants

In response, it was
explained that solar
is a clean source of
energy therefore
environmentally

friendly.

The proponent will
ensure that contractor
installs quality
installation materials

as per specification.

Appreciated by the

participants
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4.

Joyce Mbiti

Mary Kathambi

Rachel Kinyua

She further
highlighted that the
savings could be

used to buy animal

feeds for the farmers

Observed that this
investment is
environmentally
friendly, cost
effective and will
reduce the GHGs

which cause cancer.

She inquired when
the implementation
of the sub-project

would start.

Was concerned of
the panel security
since it’s a roof

mounted system

Inquired if one can

benefit individually

Appreciated by the

participants

As soon as the
necessary stages of
the process have

been approved.

The union confirmed
of tight security and
also, they informed
the participants that a
report for the
structural integrity
must be done to
ensure that the
building can support

panel installation

She was informed

that the funding
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8.

Moreen Nkirote

Phylis Gatwiri

Views/Concerns raised by youth

1.

Edith Nkatha

Made an
observation that the
project will lead to
reduction in
operational cost
thereby benefiting

the farmer.

She also identified
that the project will
lead to increase in
milk production due
to farmers
motivation in
increased earnings
from saving on

electricity bills.

highlighted that
since farmers will
eventually earn
more, they will be
encouraged to rear
more cows for
eventual milk

increase.

Asked if the

solarization will in

agency does not fund

individuals

Appreciated by the

participants

Appreciated by the

participants

In response, it was
explained that solar

is a clean source of
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Beatrice Mboroki

Edwin Koome

any way affect the

environment.

Asked what will
guarantee for
quality assurance of
the intended solar
panel and its

components.

Highlighted that the
union saving on
electricity bills
could eventually be
ploughed back to
other projects that
are economically
impactful to the

farmers.

energy therefore
environmentally

friendly.

The proponent will
ensure that contractor
installs quality
installation materials

as per specification.

Appreciated by the

participants

56



= ;’ v

{/} —
4. AP

','J,'!’!“‘ L Il

AL

Plate 5-1: 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 agreed that the project is welcomed in the area since it will be of beneficial

to the community.
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Plate 5-2: Participants accepting the proposed project by show of hands

5.7 Grievance Management Mechanism

Grievances and internal disputes arising from members currently are handled by the Unions
dispute arbitration board as per the union by-laws. The proposed project will require Grievance
Management Mechanism to ensure that comments, responses and grievances are handled in a fair
and transparent manner in line with and World Bank’s requirements.

The union will adopt the supervisory committee during the Annual General Meeting (AGM) to
manage the grievances. The role of the Grievance Management Committee (GMC) will include
receiving, recording and resolving the grievance related to the proposed project. For unresolved
grievance it will be escalated to County Grievance Management Committee (CGMC). If resolution
is not met at this level, it will be escalated to National Grievance Management committee (NGMC)

and if not resolved it will be escalated to the 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 grid-tied solar PV system to be installed at the MCDCU factory. The goal is to demonstrate
that the selected project design and location represent the most sustainable, cost-effective, 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 decision-makers understand the environmental, technical, economic, and social
trade-offs 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 over 535,611 litres 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 and reducing farmers' earnings.

Economically, the factory would miss out on long-term 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 short-term 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 for additional land, 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, including off-grid systems with battery storage, hybrid
systems using diesel generators, and a grid-connected system without batteries. The grid-Tied
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 and thin-film options due to their
high efficiency and suitability for limited space. The system will include smart inverters, power
sensors, aluminum and galvanized steel mounting structures, and appropriate 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 is expected to be minimal, mostly
limited to periodic replacements of components, which will be handled through licensed e-waste

recyclers.
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At the system’s end of life, used panels and mounting materials will be dismantled and recycled
or disposed of through approved waste channels. A comprehensive waste management plan will
guide responsible handling, storage, and disposal practices to minimize environmental 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 manage e-waste, the proponent is supposed to

undertake the following mitigation measures:

o Engage licensed e-waste handlers for safe disposal and recycling.

o Establish take-back agreements with equipment suppliers.

o Store e-waste in secure, labeled areas before disposal.

e Maintain an inventory of equipment for timely replacement and disposal.

o Sensitize staff on safe handling and reporting of faulty components.
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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 direct 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 proposed 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 promoting green energy projects in line with Vision
2030.The project through the generation of employment will stimulate other economic
activities and also enhance the casuals’ skill levels through intensive and well-structured
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.

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

d) Gains in the local and national economy: Through 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 process will 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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7.2.2 Negative 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:

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 re-use, 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 due to the 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:

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.

Sensitize construction vehicles’ drivers and machinery operators to switch off engines of

vehicles and machinery when not in use.

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

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

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

machinery.
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¢) 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 will produce fumes that will affect the

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

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

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

o Control over areas generating dust particles. Such areas should be regularly sprinkled with

water to reduce dust.

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

environments.
d) Soil 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 excavator and other machinery will pass

through.
Proposed Mitigation Measure:

e Operate machinery only when the soil is dry enough to support it.
e Limit vehicle movement to designated lane to prevent widespread compaction.
e Loosens compacted soil layers.

e 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:

Contractor should ensure proper co-ordination with the factory management to avoid
interference with the factory operations.

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 other personnel. Emergency and serious cases can be sent

to the most accessible clinics and hospitals.

Proposed Mitigation Measures:

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)

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 Harassment during
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 often male-dominated. Women farmers may
rely on committee members for: Access to irrigation water, Scheduling water turns. This

creates an environment where sexual quid-pro-quo ("sex-for-water" may arise.
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e 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 sexual coercion or exploitation.

Proposed Mitigation Measures:
Strengthen Policies, Codes of Conduct & Accountability
a. Enforceable Code of Conduct (CoC)
e All contractors and supervising engineers’ staff must sign a GBV/SEA Code of Conduct
before mobilization.
e CoCs displayed publicly in Kiswahili & local language at: Camps, Work sites and
Community centres.
b. Disciplinary mechanisms
¢ Immediate sanctions (warning, suspension, dismissal).
e Removal from site within 24 hours for serious violations.
c. Capacity Building & Training
Mandatory contractor training, Induction + quarterly refresher training on:
e Sexual exploitation and abuse
e Sexual harassment
e Behavior around communities
e Reporting obligations
d. Strengthen Women’s Participation & Representation
Women’s quotas in Water Users Associations eg Minimum 30-50% women in committees.

Mandatory female membership in: Water allocation committees, Dispute resolution committees.

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

e 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 greenhouse gas emissions. As
of mid-2025, Kenya’s national grid emission factor was approximately 0.226 kgCO»/kWh,
whereas solar power systems without battery storage emit roughly 0.041 kgCO2/kWh. The
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b)

)

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 Kenya’s broader climate action and sustainability goals.
Climate Change mitigation and adaptation: Contribution to Climate Resilience through
enhanced Water Security for Vulnerable Communities, enables multi-season farming and
creates a cushion against crop failure.

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.

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

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.

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.

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 grid-tied solar system will be maintained regularly, therefore there is some installation

materials which will be rendered unusable.

Proposed Mitigation Measures:

All solid wastes should be taken for disposal to the approved dumpsites and by licenced
waste handlers.

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

protect human 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:

o Engage licensed e-waste handlers for safe disposal and recycling.

o Establish take-back agreements with equipment suppliers.

o Store e-waste in secure, labeled areas before disposal.

e Maintain an inventory of equipment for timely replacement and disposal.

o Sensitize staff on safe handling and reporting of faulty components.

¢) 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:

e Use of energy-efficient lighting and equipment,

e Working during daylight hours to minimize lighting needs,

e 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:

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

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

e) Occupational Health and Safety Hazards

During operational phase there is a likelihood of injuries if proper safety measures are not in place.

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

e Train machine operators on general safety procedures.

e Use designated routes for machinery and personnel.

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

e Conduct OSH risk assessment

e Obtain certificate of registration of a work place.

e Provide first aid kit

e 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 used solar equipment.

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 short-term income-generating opportunities for the local community.

7.4.2 Negative Environmental and Social Impacts

a) Solid waste and E-Waste 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:

o Segregate and sort waste at the source into recyclable, reusable, and non-recyclable

categories.
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o Work with licensed e-waste recyclers to safely manage obsolete electrical components in
line with Kenya’s Sustainable Waste Management Act, 2022.

o Transport all solid waste to authorized disposal facilities using licensed waste handlers.

e 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:

e Provide all workers with adequate PPE including gloves, boots, helmets, and safety vests.

e Train workers on safe dismantling techniques and handling of hazardous materials.

e Maintain a first aid kit on-site and ensure medical support is available in case of
accidents.

o Supervise activities closely and ensure only authorized and trained personnel access the

work site.

¢) 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:

e Schedule dismantling works during daytime hours (0730 hrs—1700 hrs) to minimize
disturbance.

e Suppress dust by regularly sprinkling water on dry surfaces.

o Ensure that equipment used is well-maintained to reduce emissions and noise.

e 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:

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

e 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 Plan (ESMP) for the proposed
932 kW Solar PV installation at Meru Central Dairy Cooperative Union. The plan provides a clear
roadmap for monitoring performance, identifying deviation from 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 well-being, and complies with relevant laws and best practices.
It aligns with the requirements of the Environmental Management and Coordination Act (EMCA),
1999 (Revised 2015) and the Energy Act, 2019, along with applicable national and international
standards.
Specifically, this ESMP:

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

e Recommends practical measures to prevent or reduce negative impacts.

e Assigns roles and responsibilities for implementing these measures.

e 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 showing a clear 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 Management Plan (ESMP)

Table 8-1:Environmental and Social Management Plan (ESMP)

Potential Recommended Action Monitoring Indicator | Responsibili | Monitorin | Who to | Estimated
Environmental/ ty g Monitor Cost (Kshs.)
Social Impacts Frequency
CONSTRUCTION/ INSTALLATION PHASE
High demand for | ¢ Ordering for what will be | Quantities of | Contractor | Monthly. | Proponent nil
Construction required through accurate | materials ordered.
materials budgeting and estimation.
e Ensuring that wastage, | Quantity of re-used
damage or loss of|and recycles
installation materials is kept | materials used.
minimal.
¢ Considering re-use, reduce
and recycling of materials.
Noise pollution e Construction work should | No. of sensitization Contractor | Monthly | Proponent 10,000

be carried out during the

specified time.

e Sensitize construction
vehicles’ drivers and
machinery operators to

meetings.

No of PPEs
provided.
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switch off engines of
vehicles and machinery
when not in use.

Workers should be
provided with relevant
PPE/materials such as
earmuffs and earplugs.
Machineries should be
maintained regularly to
reduce noise resulting from
friction.
Manual labour is

recommended at this stage.

No. of regularly

maintained machine.

No. of  workers
providing manual
labour.

Air pollution

Provide PPEs such as nose
masks.

Regular and  prompt
maintenance of
construction/installation

machinery and equipment.

e Control over arcas

generating dust particles.

e Workers will be sensitized

No. of PPEs
provided.

No of workers using
PPEs.

No. of regularly and
promptly maintained
machinery/equipmen

t.

Contractor

Monthly

Proponent

10,000
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on the hazards that may be
generated in such work

environments.

No. of sensitization

meetings.

Soil erosion and

Compaction

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

e Limit vehicle movement
to designated lane to
prevent widespread
compaction.

e Loosens compacted soil
layers.

soils to

e Cover loose

minimize soil erosion.

Presence of
designated working

arca.

Presence of loosen

soils

Presence of covered.

Contractor

Monthly

Proponent

10,000

Interference with
normal daily
operation of the

factory

e Contractor should ensure
proper co-ordination with
the factory management
to avoid interference with

the factory operations.

Presence of well-
coordinated e-waste

management.

Contractor

Monthly

Proponent

nil

Occupational

Health and Safety

e Capacity building and

training of staff/workers.

No. of capacity

building trains

Contractor

Monthly/
As

Proponent

30,000
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e Provide a first aid kit fully
equipped.

e Initiate and develop
effective ERP.

e Proper documented
possible action plans.

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

e All project participants
should  have  general
insurance WIBA cover.

e Register the site as a work

place

conducted.

Presence of effective

ERP.

Presence of a fence
and gate to restrict
entry of unauthorized

people.

needed.

GBV/SEA
Prevention

Response

and

worker interaction  with
community: 1. Presence of
contractor workers in rural
communities.

2. Increased exposure of
women, girls, and female

traders to harassment and

All contractors must
adopt and enforce a
GBV/SEA Code of
Conduct (CoC).
CoC must prohibit
sexual exploitation,

harassment, and any
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exploitation.

3. Sexual coercion in
exchange for jobs, wages,
market access, water

allocation, or services.

sexual activity
community members
CoC must be signed
by all project
workers and publicly
displayed in local
languages.
Mandatory induction
and quarterly
refresher training for
workers.

SEA Sensitive GRM.
Monthly Compliance
reports to the
Supervising Engineer

by contractor.

Labour Influx and

1. Sexual exploitation and
abuse of women, adolescent
girls, and vulnerable groups.

2. Sexual harassment of
women vendors, traders, and

female farmers.

Contractor labour
management plan.
Worker code of
conduct.

Local lanour hiring

and fair treatment of
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3. Increased transactional sex
and risk of early pregnancies.
4. Spread of communicable
diseases (STIs, TB,
respiratory infections).

5. Increase in petty theft,
alcohol/drug  abuse, and
general insecurity.

6. Conflicts between workers

and community members.

workers according to
employment Act
2007 which includes
non-discrimination
and social inclusion

in hiring.

Increased Spread | e Develop appropriate | No. of awareness Contractor | Monthly. | Proponent 10,000
of Communicable | awareness content and | meetings conducted.
diseases including | implement awareness
STD, HIV & AIDS sessions for workers.
e Ensure an adequate and

accessible provision of

condoms to workers both

male and female.
Sub- Total 70,000

OPERATIONAL PHASE

Solid waste | o All solid wastes should be | Presence of ISWM | Factory Quarterly | Proponent 30,000
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generation taken for disposal. plan. Manager
Practice Integrated Solid
Waste Management
(ISWM).

E-waste generation Engage licensed e-waste | No. of  e-waste | Factory Quarterly. | Proponent 50,000
handlers for safe disposal | handlers engaged. manager
and recycling. Presence of take-back
Establish take-back | agreements.
agreements with equipment | Presence  of  an
suppliers. inventory of
Store e-waste in secure, | €quipment.
labeled  areas  before | No. of sensitization
disposal. meetings.

Maintain an inventory of
equipment  for  timely
replacement and disposal.

e Sensitize staff on safe
handling and reporting of
faulty components.

Energy Misuse e Use of energy-efficient | No. of  energy- | Factory Monthly. | Proponent 10,000
lighting and equipment, efficient lighting and | Manager.
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e Working during daylight

hours to minimize lighting

equipment.

No. of hours spent in

needs. the day working.
Switching off light when
not in use.
Storm water A well-planned drainage | Presence of well- | Factory Monthly/ | Proponent 10,000
system for diverting storm | planned drainage | manager. During
water runoff. system. rainy
Water  harvesting  to | Presence  of  rain seasons.
supplement piped water | water harvesting
supplied by water service | structures.
provider.
Occupational Provide appropriate PPEs. | No. of PPEs | Factory Quarterly/ | Proponent 50,000
Health and Safety | ¢ Train machine operators on | provided. manager as needed.
Hazards general safety procedures. | No. —of  trainings
Use designated routes for | conducted.
Presence of

machinery and personnel.
Ensure that there are
provisions for reporting
incidents, accidents and

dangerous occurrences.

designated routes.
Presence for
provisions for

reporting incidences,
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e Conduct OSH risk
assessment
e Obtain certificate of

registration of a work place.

e Provide first aid kit

accidents and
dangerous
occurrences.
No. of OSH risk
assessment
conducted.
Presence of
certificate of

registration of work
place.

No. of first aid kits

provided.
Sub-Total 150,000
DECOMISSIONING PHASE
Solid waste and E- | e Segregate and sort waste at | Presence of | Contractor | Monthly | Proponent | To be
Waste Generation the source into recyclable, | segregated waste. determined

reusable, and non-
recyclable categories.

e Work with licensed e-waste
recyclers.

e Transport all solid waste to

authorized disposal

No. of licensed e-
waste handlers
engaged.

Quantity of e-waste

disposed off.
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facilities.
Implement an extended

producer responsibility.

Air and Noise | ¢ Schedule dismantling | Presence of water | Contractor | Monthly | Proponent | To
Pollution works  during daytime | sprinkle surfaces. determined

hours. No. of well-

Suppress dust by regularly | maintained

sprinkling water on dry | equipment.

surfaces. No. of  workers

Ensure that equipment used | providing manual

is well-maintained. labour

Use manual tools where

feasible to reduce noise.
Visual Impacts and | ¢ Implement a landscape | Presence of a | Contractor. | Monthly. | Proponent | To be
Temporary Land | restoration plan. landscaped area. determined.
Degradation Level and stabilize the | Presence of levelled

ground to prevent erosion.
Remove all construction
debris and restore the visual

integrity of the site.

and stabilized
ground.
Absence of

construction debris

&3



Occupational
Health and Safety

Hazards

e Provide all workers with

adequate PPEs.
Train workers on safe
dismantling techniques and
handling of hazardous
materials.

Maintain a first aid kit on-
site and ensure medical
support is available in case
of accidents.

Supervise activities closely
and ensure only authorized
trained

and personnel

access the work site.

No. of PPEs
provided.
No. of  workers
trained.

No. of first aid kits
provided.

Presence of a gate
and a fence to restrict

entry into the site.

Contractor

Monthly

Proponent

To be

determined.

TOTAL

220,000
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CHAPTER 9: CONCLUSIONS AND RECOMMENDATIONS

9.1 Conclusion

The proposed installation of Grid Tied solar system by Meru Central Dairy Cooperative Union on 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 market participation and value addition.
Integrating environmental friendly source of power to the existing system will promote 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 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 high-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 mitigation measures
outlined in the Environmental and Social Management & 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.
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Stakeholder Engagement: Maintain open communication with members and stakeholders to
create awareness about the grid tied solar system benefits and address any concerns.
Environmental and Social awareness creation: Create awareness for workers on best practices

for waste management, environmental conservation and social protection.

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

Considering the significant socio-economic and environmental benefits and 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

QM) e

----P“ﬂjj ..... lan: n/P@ha ..... TS o Y I—

Postal Address: .2-11~ GO o iieeaie e eagaraaes e s
C P i
on(:;“:t ef.s.(.)r‘.&\.\Chd({l ....... [TT: R o WO Cell phone: L0128 Lhos sl
(i) s DoRr\S . GATWIR) . Cell phone ... 0113.19210%:....

Sub--project name.... \0étculakian.. .Q‘. s aflcl: Hed... .6?,?.10.«{... Poweu..... 6J\{7t€/ﬂ ......

Estimated cost (Kshs.)..: et LD j%/ L" L ‘ . b oo T

Approximate size of land area available for the sub -project

Objectives of the Sub - project

3D MICKCOSE.. ... OPemnNa)... .QHld.cn_Lj. . lﬁ < ﬁczlucmj. - @u33 o COA e

@M "=
(ii)

@iy ...
L

Activities/enterprises to be undertaken (List)...

Nwmln' D‘ ?\/ .
- \nmaﬁon 9 d am e

lnuaﬂcfifb/mb(l”j»'bmaws 5 fredive CJQ»“‘C@-

\ at )
m mon&gh%e yptem it e my, HAriboton bares 4

Comml:ﬁionmj
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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
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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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Annex 3: Attendance list

NAVCDP

NATIONAL AGRICULTURAL VALUE CHAIN
DEVELOPMENT PROJECT

NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT

County Project Coordinating Unit, P.0. Box 120-60200, Mer. Email:navedpmeru@gmail.com
ATTENDANCE LIST
: L ug(d N LU (O Jar : y oN
AcTvTY:_Pupc, Prercipao DATE(S) 1/ ot VENUE_MEny DA ol ()
No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signatur’
ID. No. Designation | Department

! Rutn C;(henq.
LAWVARIN M“éudl/ﬁ(
fevier ) Mwiwgy)
_eroém mw;:\@;
Bl Lide
1 |Gufbere i
9; 'Soroxhy Kabhure

Iuni1Sh | SCC0 | (oprates | pioBhos s mwuqrq@%mmrn =

1253 724 | Chitepman! |sepmm, 04”27 LAU3EPIEY MkwsirieTos @3 peidon
233 2068 C/MW W‘fﬁr’u lew,,,;‘,lo:”'zo}? Zgj{ /‘“A"wm‘ [in ﬂf”‘ Qr,:"mﬂ»l-@,

Ly
War | ot N6 |pons R oudasiod il on| G0
12314 | /MA‘N Niima_pany | 0 71209684 ﬂmmw;yg;sm%;ﬂ( %

Bee=

o o

o

10592357 ] Soe  |Wewny dac, (9 0000 Blie) b Benel o
BB | Toeet ol S0 sy s @ o oo
Ji90913 C{mmén M;m OHossasty | kemped g fopucs
A2qubly ﬁjrmﬂ/ KTl 228600 dusies wobunse s @ Yuis 5.
vasd| s FUKR GFellor il i g
NP QM\E\«\r,‘o_} ke UW.@%@ /n/ gmﬁﬂ,
BAGE0 A0 [KAveh) |onmsn Mescold) Bt i
mbon ] Chpo NAD 0 TG Mot U O

P30 & v
JuSIuS s 0 ima a

‘v @Wﬂ/ﬂ{m ,
/| Q;Moi %&Aﬁ, ]
12 Moy Kavgq/
B BesQas v o

ina




NAVCDP

HATIONAL AGRICULTURAL VALUE CHAN
[DEVELOPMENT PROJECT

NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT
County Project Coordinating Unit, P.O. Box 120-60200, Meru. Email:navedpmeru@gmail.com

ATTENDANCE LIST
ACTIVITY:_UBLC PreTic teTion DATE(S): ﬂ owhf VENUE,_ MEpu Mﬂj ctep- e
No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signature
ID. No. Designation | Department
= AN T
| [Rosewnus ¢ et | T 1est96ulebar |uiaens e |/
A | STERteN VRt | M [88S12(7| TreSayer Buue by 9721252600 m

2 Wiehvety Mukwis,
4 |(hetes Maoo
C grr/llj uﬂ—’—:

6 |FRANCIS Koga
Alce Mumgu

B |y adluma

1 1Ly WUTHI My
0 YV\?J*C/H‘ MaK enes
[ \NoFmLy Xip)mi
12| Rk Mww’;\
B |GEsR6€ 6T

IS4 ol s L (20035 Tl
2425367 | i | NRiaYowe [ OF272060¢ (A,
13196137 |Gozpsondl Ao 0754, 53], “
15336605 | cmramn [SIAVBEVE |n313954012, U3K0l014 @ G, | Ve

29265 T2 Commif0E [ NCiuaGan,iis 0124K04 110 ﬁ’

R Lo
25 \hog |NEMBER | Ukoy Omhwswmgiv\oulwc\pw&jw Ao
ML o | Momben W thgume 0T g0 e § Gt ng | Y
W0SE o | edinerl [Rasig QoL e
L
J

ORISR 19 fitnr 4 | M bbeoe s 63235350

[agbls | oERs | Bvomnmedt Y200k ey ﬂiﬂhmm...,",c,q_@q)m\
; - 2 u,, -

Y3bolel| Poc -6 | ChaTps w|wie 2] quspgitos 5@ Gwva) ol

;f;§ R~ M (X E =

100



NAVCDP
NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT
County Project Coordinating Unit, P.0. Box 120-60200, Meru, Emaik:navedpmeru@gmail.com
ATTENDANCE LIST
( E X il
ACTIVITY: PuBLIC -PARTICIPK Tiw DATE(S): 110l [g6”  VENUE_MERy DARY Cool - UNIGIN
No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signature
ID. No. Designation | Department
a [/
| Weyandi M et | b |RASTS Dlarrnas, PPt i APGETEH G0 < o
) doyr ;
A kliq I\\u\’_lmnvxg\r}ﬁ E | 2@ %2siCha o sk ququ:eZ ) 090000200
\agne.
5 Mat{\ kadhamaby | £ 112812630/ erbar \(&&9@4 (72.0320%0! May
A IWicstes mweninl |\ [241025 |y ue rtr 51100i0x] b2 964 Pty
3 MOceen ns-ate |E Roqqeeds setretee] Mlacie! 0TI gta50g+ hia: - <o
£ Ouhhj Uinokh ¥ 819836 |fnlas Mt%o Ny M
Phully Cohowi | £ Roosod | Eavse | Mgy, [07215026, Ret
¥ \Cil €iry Neoewe| £ i’o?ﬁém U@n«?@ﬁm(\‘?l‘}l\‘mm 0 11(11%11 uwhnmwmﬁcf@ﬁw@'
] oI5,
(T;//VI/O NE o4 £ "10}9}1»‘6 Migindyy ) 07247[#7?/‘[,1? —éé//
lALee mule'n |E NoTHuR Jdonsie | coithont lop [Fin R A
— e J [ ndGl =
L ioMeer v\ | E hors3n @6, | Voo 0123856457 Miothioi@ 190 QMg fo
ks E(h\*\“ Kﬁo\(\l i) 4% 62! %{-f MEMML 1]l Kblm_@ml'& =K
P il ) g i = A oA . o ] 2 ) 1 ,'M )
1| Pl ) (aobos |11 ogno2dma | (o | gcpp 2% g szatbq@ﬂm mll [
’k N\

101



¢ ¢ /l
n
NAVCDP
NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT
County Project Coordinating Unit, P.O. Box 120-60200, Meru. Email:navedpmeru@gmail.com
ATTENDANCE LIST
acTvTY:_Pueic  PaRTICPATION DATE(S):I](Q&" 125 VENUE_MERU DA (co9~ Unlon)
No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signature
ID. No. Designation | Department

UZemA Kivey |1 5277 D,/WW M;V O‘Q‘?eg sl Miyg
2[4 dma ML:MI@ M| 328937 G//’Lw CMJ@, 07113311¢)

3 s Wil /| M \2¢6095] T Uy 9. |5)ogscoss A - )
4 S ety | nA [Qopilfel fluendd Githogs 1| 0 726145562 jus T
s oyl Qoll a5 n. Dotobo, H/Vaﬁm; VG EX Yook %@f
et WiRawl [ el Wenil clie | | 02147 e
Tichp Cromven || F |igoob214 |l tavr | guiga dard 09940607 R

§ Pllwae] Yimadh M 1602339 i g W f)l otisnn2g a4
Varie Kituke | M- 22601, (gt datssnsee. |ananiq /7.3
ooy Cema |0 |uersic H/Seceeiney Latmed duM ez N
LFRle ™ i | N) [D86uers) fremee Wi bm/ 0171922692 c/epaavc}'mqegrma;cou z%
2 Wt boouen | I | 1054y Mt Mot 203ty i
S fhvtr Kwep s | E e AL | Meny My (1267, :

102



()

NAVCDP

NATIONAL AGRICULTURAL VALUE CHAIN

DEVELOPMENT PROJECT

NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT
County Project Coordinating Unit, P.0. Box 120-60200, Meru. Email:navedpmeru@gmail.com

ATTENDANCE LIST

ACTVMITY:_RURLIC  PrTicip AT

DATES) 1|0 (25 VENUE_ gy D] cood UNR

No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signature
ID. No. Designation | Department
ool Moera | €| Q-ojrglccr gt Coope | DTRATIEH Carlmaters amal-m] (-
Swmel foppTér M 2287209 delpgaty Ve alani 0724 2up g il
3 | MERCY ANDOLE F|36adts Cag Hicer [COOPHRT | BRYOA0| MOk b0’ Corm
JEsto mepppy 1w 10907 iﬂu,eL N1 s A, O 288EYS, B heo b3 @ Qim0 SO
5 nttir deriuss | w 7ug380 dhiequ it Lot Suy 07000 iatichaten e300
Qhewpl bwvpa | ¥ Jza0iZo Ao Lo78t) » (72146982 voololn. .
7l eNg| F | )35524) ! 32155019 Chinusasraiticong
9 P [ 06kt 4 Wimon: e bereant€ Ldhome DTUK % a6 om| Yl
T Nobler kBl | T | Mo Meblegfeteineme otdispra,- Badcliat czade il
02 | Borpret tamvip | M |poagrel BELEGHTE 7000 K|y W03 o) 1
Ny f]fd(“cmv+ Afigmuq 160719 (] DER MQ?.M-{ A28 L]y
WA Mithe | £ uszos Belsrit Ruui] |y y2beon -~ J
o P\)mj Moﬁja T [vbuas |0 esco NAVCAP 0114650y wﬂmm\q}éu@jomgm@i

103



‘ ||)
=
NAVCDP
NATIONAL AGRICULTURAL VALUE CHAIN DEVELOPMENT PROJECT
County Project Coordinating Unit, P.0, Box 120-60200, Meru. Emaiknavedpmeru@gmail.com
ATTENDANCE LIST
ACTVITY. Pumige  PhRTICIPATond DATE(S). /04T vene. peny DAfaf
No. | Name M/F | Personal/ Organization/ | Telephone | Email address Signature

ID. No. Designation | Department

@MW ety s Ha32etac | g @@WM@W i)

Pty s

Tkl fruoeloca | M Igon b tlfece |y it oAbl ity & i
BE”I/IQICC? e H R BR pA¢l F’ 2}4%?98(‘”? V’\/Hﬂ-ll’{ - Lf!éﬂ 677—\671‘“( HROM v 52_”772(&4: 8; !
hmos / sl | |\ 4034 9| (1] g e Maga({ s | DRbARR Gionsd ¢ et DN <mh>,

l f
At Myemby £ wiggoeilShekin, | MINCO)  DT9T1S99 Fodebmngal 1 t@mate
S mwdk ’it\)“\wwm‘ M ?\'17;"/7'0 V\/Vu,'a;‘/A M(\( l; %(WH &Memjﬁﬂ‘\’\mm‘i;’wp.(’m
4 0| M 3695310 Mowiager | MOC) | s guonsslontel
S’Q&g) Moty e) M ugEULS I0g i(#Jez Buve) [¥22 1965 b €12 Aeone 2
6 Mot WP M+ Ripygen | g NAt0 4 10706 ¢ Muse puiatssnde 0 1 peltreane
.
§
9

104



Annex 4: Minutes

MINUTES OF COMMUNITY AND STAKFHOLDER ENGAGEMENT FOR
GRID-TIED SOLAR SYSTEM PROPOSAL BY MERTU CENTERAL DATRY
TUNION HELD AT THE UNION'S PREMISES.

Members Present
A5 per the attached participanits list)

Agenda of the Meeting
1. Preliminaries and introduoction
2. Disclesure of the project information and anticipated ESS issues
3. Community Feedback
4. AOB and adjourmment

MIN: 01/11/04/2025: Preliminaries and Introduction

The Unicn Chief executive officer Mr Gitonga welcomed all particpants to the
engagement and for availing themselves for this important exercise. He also
introduced the participants in their categorize which comprised of Chair of the union,
beard of management, delegates from Buuri, North Imenti, central Imenti. south
Imenti Tigania and Igembe regions, Union managers and District cooperative officers
(DCO) of Scuth Imenti. North Iment, Buuri and Central Imemti.

Eng. Halpha Kinya gave a brief history of the umon and explained to the participants
the genesis of the proposal for a grid tied selar system. The high cost of electricity
(KPLC) to ron the processing facility necessitated search for an alternative source of
energy. She informed the participants that this investment will reduce the cost of
production hence the saving made will increase the cash in farmers pockets through
mcreased bonus.

Mr. Joshua Malombe informed the participants of the steps NWAVCDP had taken to
arrive at the point of public participation. The rigorous process of selecting 32
cooperatives in the five value chains. He confirmed that Dairy value chain is one of
the value chain being supported by NAVCDP.

MI™N: 02/11/04/2025: Diisclosure of the project information and anticipated ESS
issues

Madam Purity Wanja emphasized the importance of public participation amnd
explained the ESS issues which any development activity can pose. She then
welcomed the participants to identify the positive and negative Environmental amd
Social mmpacts they thought can be trizggered by the proposed investment and how
they thought they can be mitigated. The main impacts and risks identified were job
creation, drug abuse, GBV, SEAH, insecurity and safety.

MIN: 02/11/04/2025: Community Feedback
Participants raised very important concerns and they are tabulated as below:

S/MNo MName Concern/Tssue/View Response
1 Boniface Kinyua Kanampim Wanted to know what | The proponent
0724909403 nutigation measures will use skilled
are in place since the workers and
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activity 1s risky

provide proper
equipment for the
work Also there
will be training on
material handling

2 Gatimbu 0722662164 Is the funding limuted | The solar panels
to solar panels are integrated with
EFLC. where
maximum use of
solar energy will
be utilized and if
there is deficit the
KEFPLC takes over.
3 Gilbert Kiruga 0703802597 Wanted to kmow if the | Yes, indirectly
solar will be taxed through taxes paid
for the products
4 Njira Muthomi 0721593780 Applanded the thought | Appreciated by the
participants
5 Imathm 0721401543 Said that solar will Appreciated by the
come in handy and participants
saving will benefit the
farmers
6 Joyce Mbit: 0723856452 Observed that thas Appreciated by the
mvestment 15 participants
envirommental
friendly, cost effective
and will reduce the
GHGs which cause
cancer
7 Mwebia 0721651755 He said this is a Appreciated by the
motivation to the participants
framers
He wanted to know if | Yes, some of the
such investments will | cooperatives are
trickle down to selected for the
satellite cooperative mvestment and 1if
societies that iz what the
other cooperatives
feel its there major
need and they
write a propoesal
and it passes all
the recuired steps
g Vincent Kirema 07252584981 | He applanded the Appreciated by the
investment as it will participants
improve the farmers
livelihood
9 Mary Kathambi 0720320801 | She inguired when the | As soon as the
investment will start necessary stages
implementation of the process
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have been passed

by the relevant
authorities

10 Patrick Kobia He observed that Appreciated by the
wnvestment will create | participants
employment

11 Bachel 0721449342 Was concerned of the | The union
panel security confirmed of tight

security and also
they informed the
participants that a
reportt for the
structural integrity
must be done to
ensure that the
building can
support panel
installation
She was informed
that the funding
Ingured if one can agency does not
benefit individually fund individuals

12 Moreen Nidrote 0718625087 | made an observation Appreciated by the
that the project will participants
lead to reduction in
cperational cost
thereby benefiting the
farmer
She also identified that
the project will lead to
increase in milk
production due to
farmers motivation in
increased earnings
from saving on
electricity bills.

13 Edwin Kcome 0720714120 highlizhted that the Appreciated by the
DOIOD SAVINg on participants
electricity bills could
eventually be plonghed
back to other projects
that are economically
impactful to the
farmers.

14 Judy Mutuma 076824308 observed that the solar | Appreciated by the
panels will increase in | participants
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farmers bonus. She
further highlighted that
the savings could be
used to sell to the
farmers animal feeds
at a subsidized price.

15 Phylis Gatwiri 0721316280 highlighted that since | Appreciated by the
farmers will eventually | participants
earn more, they will be
encowraged to rear
more cows for
evenival milk increase.
16 Alexander Gatobu inguired on possibility | It is the
0722662164 of the solas being responsibility of
= the proponent to
vandalized. provide secusity
17 Edith Nkatha 0726996500 asked if the In response, it was
solarization will in any | explained that
way affect the solar is a clean
enviromment. source of energy
therefore
environmental
friendly.
18 Beatrice Mboroki asked what will The Contract
0721673914 guarantes for quality administration
assurance of the will ensure quality
intended solar panel solar panels are
and its components. procuged

MIN: 04/11/04/2025: A.O.B

Chairpersen commended the members for their proactive participation and noted that
this initiative aligns with the union’s sustainability and cost-efficiency goals. The
meeting was adjourned at 2.00 pm by a word of prayer from Jody Mutuma.

Minutes 'Q’,--;Iu.}_ﬂed by PeterGatobu

Z £ - Ul i

woo..Date  1U4[2025

Minutes confirmded bwpuwmn]alam"

Sign..
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Annex 5: certificate of registration
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REPUBLIC OF KENYA

—_——————-

THE CO-OPERATIVE SOCIETIES ACT -
(Cap. 490, Section 6 (3))

Certificate of Registration

REGISTRATION No. _C5/10786

I hereby certify that the society under the name of

MERU CENTRAL DAIRY CO-OPERATIVE UNION LIMITED

and its by-laws have this day been duly registered by me in the Register
of Co-operative Societies, in pursuance of the provisions of the Act and
the Rules made thereunder.

Given under my hand at Nairobi

this 23RD _ day of MAY , 2005

A 7/17(";%}“130

A ACommi:sioT for Co-operative Development
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Annex 6: Certificate of lease

REPUBLIC OF KENYA

THE REGISTERED LAND ACT
(Chapter 300)

Certificate of Tease

TiTLe No. - . APPROXIMATE AREA

MERU MUNICIPALITY BLOCK II/742 0.9940 Ha

Lesson. COUNTY COUNCIL OF MERU
B 20,000/

Teor 99 Yeans From.. 122290

This is to certiﬁ‘/ that . VERU CENTRAL DAIRY
CO=-OPERATIVE UNION LIMITED - -

of Meru Municipality

is (a¥&Xnow registered as the proprietor(sf of the leasehold interest above
referred to, subject to the agreements and other matters contained in the
registered lease, to the entries in the register relating to the lease and to such
of the overriding interests set out in section 30 of the Registered Land Act as
may for the time being subsist and affect the land comprised in the lease.

GIVEN under my hand and the seal of the

M E..R U District Registry
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Annex 7: KRA Pin

(3 KENYA REVENUE
I3 AUTHORITY

For Genaral Tax Questions
Contact KRA Call Cantra
Tel: +254 (020) 4999 999
Cell: +254{0711)099 999
Email: callcentra@kra.go.ke

PIN Certificate

www.kra.go.ke
Certificate Date : 18/04/2024
Personal Identification Number
PO51175063%
This is to cerlify that laxpayer shown herein has been registered with Kenya Revenue Autharity
Taxpayer Information
Taxpayer Name MERU CENTRAL DAIRY CO-OP UNION LTD
Email Address VKIRIMI2022@GMAIL.COM
Registered Address
- MERU CENTRAL DAIRY UNION
L.R. Number : Building : -\ NG
Street/Road : KPCU ROAD City/Town : MERU
County : Meru District : Imenti North District

Tax Area : Imenti North

Station : LTO

P. 0. Box : 2919

Postal Code : 60200

Tax Obligation(s) Registration Details

Sr. No. Tax Obligation(s) Effective From Date Effective Till Date Status
1 Income Tax - Company 04/08/2005 MN.A. Active
Value Added Tax (VAT) 09/02/2006 N.A Active

Income Tax - PAYE 01/08/2006 MN.A. Active

Electronic Tax Invoicing Status

[ eTims Registration: Active

] Tims Registration: Active

The above PIN must appear on all your tax invoices and correspondences with Kenya Revenue Authority. Your
accounting end month is December unless a change has been approved by the Commissioner-Domestic Taxes
Department. The status of Tax Obligation(s) with ‘Dormant’ status will automatically change to "Active' on date
mentioned in "Effective Till Date” or any transaction done during the period. This certificate shall remain in force

till further updated.

Disclaimer : This is a system generated ceriificate and does not require signature.

MAIROBI Gatundu District. BARINGO, P.O.BOX 4545, GPO LTO.Tel 789676676
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Annex 8: Tax compliance Certificate

Far Ganarsl Tan Creasdorm

f." Erwyva Bpviwue | Tax Compliance Certificate ey Lo
A AuTHORITY it <2AETY 11008 23
Ernal calcsnitrsi kr. g o
wrwarra.golks
Tazpapar PIR = PISRNTRASIN Cardfcsis Dmia: 11ELH3235
Fizres and Sodrens :

Faru Tervrsd Cadrp Co-op Undan Lad

WERL CENTRAL RIS LIEHIDE LD NG, WE B lrendl Ricrh Distric FRALTOI424720035
Py B 3R

Pewal Cockrs2200 IR

This is to confirm that Meru Caentral Dairy Co-op Union
Ltd,
Personal Identification Number PO51175053X
has filed relsvant tax returns and
paid taxes dus as provided by Law.

This Certificate will be valid for
twelve (12) months up to 120252026,

This oortfcate is issued on the basis of information avadable with the autharity as at the
Cavest cerficale date mentioned above. The Aathonty reseves the right o withdros the costilicase i

MEw cvkenoe mabcnally alers the o compliance S of the reCpent

il : Thm i wyeem wl aned fhwrpkarn doas Bod e sigroRssa Yiau rurg conliom ealidiey of i carilkcsle onthe
iTaz Partalbry using 4w TED Chackar. This oo coofiems mar cormpl as-oa sais o & peted of oo pas precadisg i
dwn of baze. The crrdic me may howwear ta aith awithdros an raunds of auesancing date sbecsing peeicds piee | s

FA RO Gosteed s Dirict, ISARCO 500 D 4545, G PO LT Tel MRS MGETE
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Annex 9: Drawings

/
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Annex: 10 Integrity report

STRUCTURAL INTEGRITY
REPORT

PROJECT TITLE:

EXISTING DEVELOPMENT GO-DOWNS AND
MILK COOLERS

CLIENT:

MERU CENTRAL DAIRY COOPERATIVE
UNION LTD
PO BOX 2919-60200 MERU

AUDIT ENGINEER:

FRAJIC ENGINEERINGLTD
Nairobs Town, Nairobs County

Ruprami house

Ist Floor Room 1070
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STRUCTURAL DESICN REPORT
Introduction

The report has been prepared in accordance with the requirements for Structural Integrity of the
structure known as Existing Developments at meru county.., by the Meru Coumy Urban
Development & Management. The drawings of the existing structure are as in attached Appendix
1s

It comprises two sections: a design report of all critical elements, an analysis of the
findings and conclusions and recommendation.

Function of the Structure
The structure is being utilized as GO-DOWNS AND MILK COOLERS.

Structural Analysis

The structural members selected have been simplified from a frame to the critical Sub-
Frame for ease of analysis. The Sub-Frame has been analyzed for shear forces and
bending mc Both dead load (D.1.) and total load (T.L.) have been calculated to
obtain critical moments at supports, spans and at col The g 1 loading conditions
have been taken to be as follows:-

a) Imposed Loading (Floors) = 2.5 KN/m?

b) Imposed Loading (Staircase) = 3.0 KNA'l'nz

<) Imposed Loading (Roof) = 0.75 KN/m?

d) Basic Wind Speed = 28m/s (Nairobi)
The subsoil conditions have been taken to be RED Seil having a bearing capacity of
250KN/m>. The exposure conditions have been taken to be moderate (external) and mild
(internal).

Structural Design

The Ultimate Limit and Serviceability Limit S have b ployed in the design of the
members as provided for by BS 8110 Part I: 1997 The ultimate limit state design has

12

been utilized to obtain shear forces and bending moment’s reinforcement with adeguate
factor of safety against loads for which the members are designed. The loads selection
was based on BS 6399. Serviceability Limit State Design has checked against deflection,
cracking. durability and fire resistance.
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2.3 Structural Integrity Analysis

The attached Analysis and Design Report provides the background to the analysis and design. The summary s as tabulated.

Structural | Section Visual Inspection| Design Section  Size Finding Recommendations
Element Findings and Re-bars
Existing Main Bars | 300x200 300x200 The existing columns are adequate. | OKAY
Internal iTI12 iT12
Column 01 (603 mm? on one face) | (603 mm? on one face)
Shear T8-175 (4 Legs) T8-175 (2 Legs) The shear links are adequate
Existing Base | Base 01 1200X1200X200 1200X1200X200 The existing bases are adequate. OKAY i
01 3T12-150B1 (1357 |3T12-150B1 (1357
mmz'] mm:)
6T12-150B2 (1244 6T12-150B2 (1244
mmzl mmz}
Existing Mid-span 450x200 450x200 The existing beams are adequate. |OK
Beam iT12 T2
(402 mm” at Mid-span | (102 mm’ at Mid-span
tenslon area) tension area)
re.
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Annex 11: Summary of BoQ

DESCRIPTION

UNIT

QTY

RATE
(KSh)

AMOUNT (KSh)

2.1

MAIN FACTORY

2.1

Excavation and Backfilling (Provisional)

Rates for excavation and backfilling in
trench shall include for trimming trench
bottom and for providing selected bedding
and surround materials from the
excavations with the specifications. Depth
of excavation not exceeding 1.0 m unless
otherwise specified

2111

Excavation and backfilling in normal
material for 150mm? Armoured cables
600/1000V -3 core 6943X as directed by the
project manager

mJ

950

460

437,000.00

2.1.2

Electrical Sleeve Pipe (provisional)

2.1.2.1

Provide lay , join electrical sleeve to take
cablesin 2.1.1.1

LM

950

1,235,000.00

SUB-TOTAL CARRIED FORWARD TO NEXT
PAGE

1,672,000.00

DESCRIPTION

UNIT

QTY

RATE
(KSh)

AMOUNT (KSh)

SUB-TOTAL BROUGHT FORWARD FROM
PREVIOUS PAGE

1,672,000.00

DESCRIPTION

UNIT

QTY

RATE
(KSh)

AMOUNT (KSh)

2.1.3

SMART GRID SOLAR PV INVERTER

wi\liiir,,
W ’
N oVE 4.7,
Nl O,
N\ By

® ‘o

2" LICENSED ™.
S PROFESSIONAL™,

........ .

\‘\\

& N\
”, 0%
"'lus.o.‘:‘:\\‘
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2.1.3.1 | Supply and install smart grid solar inverter No. 5 1,913,082 9,565,410.00
as HUAWEI SUN2000-185KTL-H1 or
equivalent with unit nominal power of
175kWac , operating voltage of 550 - 1500V,
maximum power of 185 kWac complete
with smart logger and smart dongle -WLAN-
FE
2.1.3.2 | Supply and install 250A smart power sensor | No. 5 20,500 102,500.00
3PH
21.4 SOLAR MODULES
2.1.4.2 | Supply and install 560Wp mono crystalline No. 1664 13,300 22,131,200.00
modules as JKM-560N-72HL4-BDV or
equivalent
215 DC COMBINERS
2.1.5.1 | Supply and install DC combiner box to No. 56 60,000 3,360,000.00
handle 13No. strings of 26 No. modules as
per 2.1.4.2 connected in series
216 PV and AC DISCONNECTS
2.1.6.1 | Supply and install PV disconnects for each No. 5 72,000 360,000.00
supplied inverter in 2.1.3.1
2.1.6.2 | Supply and Install AC breakers No. 5 35,000 175,000.00
2.1.7 ELECTRICAL CABLING
2.1.7.1 | Supply and install 16mm? x 1 solar PV cable LM 1600 480 768,000.00
black
2.1.7.2 | Supply and install 16mm? x 1 solar PV cable | LM 1600 480 768,000.00
red
2.1.7.3 | Supply and install 95mm? x 1 solar PV cable | LM 220 2,000 440,000.00
black
2.1.7.4 | Supply and install 95mm? x 1 solar PV cable LM 220 2,000 440,000.00
red
2.1.7.5 | Supply and install 150mm? Armoured LM 1900 10,800 20,520 DOPI Pq
cables 600/1000V -3 core 6943X e ‘jﬂu. ot
\\‘ 4. .......... o ( 'fl'
-?u'-" LICENSED ™. % %
- anrssmum .
- W i ENGINEER 1% =
Zdxi ¢ idx
o @-ﬂl'd # *;3 -
X ARSI
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2.1.7.6 | Supply and installation of earth rod No. 7 2,000 14,000.00
complete with clamp 5/8*4FT
2.1.7.7 | Supply and installation of lightening arrestor | No. 7 7,200 50,400.00
2.1.7.8 | Supply and install DC and AC Earthing LS 1 250,000 250,000.00
Systems
2.1.7.9 | Supply and install assorted cable trays and LS 1 250,000 250,000.00
covers
2.1.8 SOLAR STRUCTURES AND MOUNTING
2.1.8.1 | Supply and install aluminium roof mount WATT | 831,600 18 14,968,800.00
structure complete with all accessories: to
be approved by the project manager
2.1.8.2 | Supply and install galvanized ground mount | WATT | 100,240 26 2,606,240.00
structure not less than 3m high with all
accessories: to be approved by the project
manager
Bill TOTAL CARRIED TO COLLECTION PAGE 78,441,550.00
No.2.1
W\, "
ShoNOUE Jog s,
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Annex 12: Site plan
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