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LIST OF ABBREVIATIONS AND ACRONYMS 

PPE:  Personal Protective Equipment 

EMP:  Environmental Management Plan 

NEAP:  National Environment Action Plan 

ESIA.  Environmental and Social Impact Assessment  

NEMA:  National Environment Management Authority 

EMCA:  Environmental Management and Coordination Act 

EA:  Environmental Audit 

OSHA:  Occupational Safety and Health Act 

NCA:  National Construction Authority 

KIWASCO:  Kisumu County Water and Sanitation Company 

KEBS:   Kenya Bureau of Standards 

KFS:  Kenya Forest Services 

KWS:  Kenya Wildlife Services 

CIDP  County Integrated Development Plan 

CTD  County Technical Department 

CPCU  County Project Coordination Unit 

BoQ   Bill of Quantities  

WRA   Water Resource Authority 

KCSAP         Kenya Climate Smart Agriculture Project 

CPR             Comprehensive Project Report 
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DEFINITION OF OPERATIONAL TERMS 

Decommissioning: This is the permanent withdrawal from a site or closing down of a facility for restoration. 

Developer/ Proponent: The person proposing or executing a project which is subjected to an EIA. In this 

report the “proponent” is The County Government of Kisumu 

Environment: The total biophysical and social surrounding in which man, plants, and other animals live. 

Environmental Audit (EA): The systematic, documented, periodic and objective evaluation of how well 

environmental organization, management and equipment are performing in conservation or preservation 

of the environment. 

Environmental Impact Assessment (EIA): This is a systematic evaluation of environmental and social 

impacts of a proposed project in order to determine whether its activities conform to sound environmental 

management practices and to enhance its positive impacts while mitigating the negative ones. 

Environmental Management Plan (EMP): Refers to all details of project activities, impacts, mitigation 

measure, time, schedule, costs, impact or activities including monitoring and environmental audit during 

implementation and decommissioning phase of a project. 

Mitigation: Measures which are put in place to minimize negative aspects suffered by communities and 

individuals, whilst enhancing positive aspects of the project. 

Project: Means any undertaking that may have an impact on the environment. In this report, the ‘project” 

refers to the proposed construction of Kagari Water Pan. 

Scoping: This is the process of identifying the issues that are likely to be of most importance during the EIA 

process, by establishing the boundaries of processes and setting the basis for the analyses to be conducted 

at every stage of the EIA process. 

Screening: This is the process of initial quick analysis of the possible environmental impacts of a project in 

order to make a decision as to whether to conduct a full assessment if the impacts are significant, or not to 

conduct the assessment in case no such impacts are present 

Standards: Means the limit of discharge or emission established under the Act or under Regulations. 

Waste: Includes any matter whether liquid, solid, gaseous or radioactive, which is discharged or disposed 

into the environment in such a manner likely to cause an alteration of the environment. 
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EXECUTIVE SUMMARY 

This EIA Study Report has been prepared as part of the statutory requirements under the laws of Kenya, 

specifically Section 58(2) of EMCA Cap 387 and Regulation 11 of the Environmental Impact Assessment 

and Audit Regulations, 2003. The Proponent in accordance with Section 58(5) of EMCA Cap 387 contracted 

a NEMA licensed Experts to conduct the ESIA study for the proposed battery recycling plant in Plot L.R No. 

Kisumu/Kombura/2184, Kombura area Nyando Sub County in Kisumu County. The overall objective of the 

ESIA study was to identify the environmental, occupational safety and health (OSH) and socio-economic 

impacts anticipated from the proposed project within its cycle, propose practical enhancement initiatives 

for the positive impacts and propose the practical short term and long term mitigation measures for the 

negative/adverse impacts so as to ensure sustainable development as envisioned in EMCA Cap 387. 

The main activities within the proposed battery recycling plant will entail:  

• Collection & safe storage of dry/wet scrap batteries 

• Battery cutting / crushing & separation of Lead contents / material & other component 

along with neutralization of acid / electrolyte 

• Smelting in closed compact furnace 

• Refining & alloying Process 

• Pollution control equipment for effective control of the fumes & gases generated during 

operation of above furnaces 

The Proponent recognizes the sensitivity around lead acid batteries, and has commissioned this ESIA as part 

of the statutory requirement for such project, as well as to identify and abate potential negative impacts 

that may arise from the proposed project. 

Study Methodology 

The EIA study was undertaken as per the requirements of EMCA Cap 387 and the Environmental Impact 

Assessment and Audit Regulations, 2003. The main methodology employed included desktop studies, site 

visits/surveys and stakeholders’ consultation. During the public participation exercise, neighbours to to the 

proposed project location and the tenants of the other go downs were approached, informed and sensitized 

about the proposed project in the month of November 2021 and April 2022. Key government agencies 

and departments were also identified and engaged in a consultative meeting in May 2022. The public 

participation was done through administration of a structured questionnaire and holding a public and 

consultative meetings. 

Summary of Key Baseline Conditions 
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The proposed project will be situated in three almost complete go-downs within a compound with a plan 

for 12 go downs with different proposed projects. The immediate land uses in the study area are largely 

heavy industrial and commercial land uses with a mix or residential homes. The immediate facilities 

neighbouring is ……hotel and Jumbo steel mills Limited and few residential homes. 

Table 1 Summary of potential environmental impacts and mitigation strategies 

Impact Description 

Management of Used Used battery disposal can be an environmental hazard if not Battery; 

reduction of                          properly handled. 

risk of lead pollution. The facility solves this problem by recycling the lead and supplying the same 

to batteries producing companies hence reducing battery waste. 

The facility further reduces risk of informal recycling of batteries that 

has contributed to cases of lead poisoning in Kenya. 

Employment                      During construction: availability of skilled and unskilled jobs,  

Creation.                               and support services thus generating job opportunities. During 

operation, employment for opportunities for workers 

 Improved security               -The community shall benefit from improved moral values of the     youth and    

security lights from the go-downs 

Impact   Mitigation measure  

 Installation phase    

Noise Pollution 

and Vibration 

Noise survey will be undertaken to determine actual levels and where necessary 

noise control and hearing conservation implemented. 

Appropriate personal protective equipment (PPE) to be provided for all persons 

exposed to >85dB of noise. 

Occupational 

Safety and 

Health Risks 

Strictly adherence to the provisions of OSHA, 2007 and related subsidiary 

legislation. 

Risk assessment to be undertaken prior to commencing the works and safe 

work method statement developed. 

Engage a competent safety officer to oversee safety management at the 

workplace. 

Develop and implement Permit to Work System. 

Providing appropriate PPE to workers as task may demand and ensuring 

they are compulsorily used. 

Undertake statutory safety training to workers. 

Undertake workplace assessment and auditing by approved persons. 
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Waste 

Generation: 

The liquid waste arising to be managed through the existing elaborate 

liquid waste management system serving the go downs. 

Solid waste anticipated will be, collected and segregated. 

The solid waste will be re-used at the project to the extent feasible, re-sold 

where applicable and the waste which remains as waste will be disposed 

through a NEMA licensed entity at minimum. 

OPERATIONAL PHASE 

Air pollution Have an enclosed system fitted with air filters to reduce chances of having lead 

out through the chimney 

Undertake air quality survey yearly by an approved person to ensure the levels 

are within the permissible levels. 

Provision of adequate ventilation system. 

Adhere to the provisions of the Environmental Management and 

Coordination (Air Quality) Regulations, 2014. 

Strictly follow the maintenance schedule of the system to avoid leakages due to 

wear and tear. 

Water 

pollution 

Damaged batteries will not be accepted for Servicing at the point of receiving. 

All the acid from the batteries will be collected and neutralised before disposal 

through a licensed hazardous waste handler  

All staff to undergo sensitization and training on safe practices within the 

plant. 

The activities within the plant are automated in a closed systems which will be 

maintained as per the manufacturer’s manual to reduce the risk of spillages. 

-Process water and sludge will be collected independently and treated 

to acceptable limits by a NEMA licensed entity for hazardous waste 

before disposal as appropriate. 

-Provision of proper storage of batteries to prevent breakages. 
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Soil Pollution 

&Land pollution 

All batteries will be inspected for physical damage prior to being accepted 

for refurbishment at the point of collection. 

All floors shall be resin impermeable flooring to prevent liquids penetrating into 

the soil. 

The facility shall develop and implement a waste management plan. 

Provision of colour coded waste bins to ensure waste segregation at source. 

Process liquid waste by design shall be isolated from the black and grey 

water streams and treated in the proposed waste treatment plant to 

acceptable limits and disposal as may be appropriate. 

Waste treatment plant to be licensed by NEMA for suitability in treating 

the process wastewater to acceptable standards. 

The grey water from the recycling process will be disposed through the 4 

elaborate wastewater management systems planed two of which were 

almost complete during the visit. 

Solid waste management at the facility shall be strictly guided by the provisions 

of the Environmental Management and Coordination (Waste 

Management) Regulations, 2006. 

 

  H H 

Liquid waste management at the facility shall be strictly guided by the 

provisions of the Environmental Management and Coordination (Water 

Quality) Regulations, 2006. 

Occupational 

Safety and 

Health 

The Proponent shall ensure compliance with OSHA 2007 and related subsidiary 

legislation. 

Undertake risk assessment upon commencement of the operations based on 

which safe operating procedures shall be developed. 

Train the workers on the hazards associated risks and applicable precautions. 

Provide appropriate PPE to workers which should be used at all times. 

Maintain and make available to users an updated inventory of material 

safety data sheets (MSDS) for all chemicals used at the workplace for 

reference. 

The facility shall undergo regular statutory assessments and audits by 

approved persons in tandem with OSHA 2007. 

Hazard communication through signage. 
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Fire risks - Adequate ventilation to prevent build-up of explosive gases from 

charging. 

- Provision of fire detection and alarm system. 

- Provision of well-maintained and adequate fire fighting appliances. 

 - Training of workers on fire safety and emergency preparedness. 

- Ensure Compliance with the Fire Risk Reduction Rules, 2007. 

 

Issues of Key Concern 

The proposed project recognizes the emotional topic of lead poisoning and the risks 

associated with it. The proposed project further recognizes that informal recycling of lead 

has contributed to cases of pollution in the country. However, the proposed project 

intends to use high level technology to recycle lead in an enclosed system.  

 

Conclusion 

A review of the technology in areas where it has been implemented, for example 

Gravita engineering and technology and ISASMELT, shows compliance to best environmental 

practices and standards. The lead recycling technology offer an opportunity to remove 

battery waste from the main waste stream, considering the large numbers of batteries 

from motor vehicles, solar units, and electronic lifts that are continuously being generated in 

the country. With the proposed Environmental Management Plan (EMP) in place, the 

facility has a low risk profile, if all the guidelines given are properly followed. 
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CHAPTER ONE 

1. INTRODUCTION 

1.1. Background to the proposed project 

In recent years, population growth, urbanization and industrial development in Kenya and equally in many 

developing countries in general, poses formidable environmental challenges. The major environmental 

problems from rapid population growth are pollution due to the concentrated discharge of residuals 

(gaseous, liquid and solid wastes) intothe environment, and destruction of ecosystems for urban and     

rural development in environmentally sensitive areas. 

 

In the past, environmental management has been based on reactive policies of the waste generation which 

led to belated measures that did not necessarily save ecosystems from damage. Waste management, for 

instance, concentrated on end-of-pipe waste treatment. In above context, it is the government policy to ask 

every developer of the project to carry out EIA to gauge the degree of potential environmental 

degradation. The EIA will develop an EMP with clear mitigation measures on the identified adverse impacts 

to guide all along the project cycle. 

 

This ESIA project report has been prepared to aid the National Environment Management Authority (NEMA) 

and other concerned agencies in making informed decisions with regard to the approval of the proposed 

development of the proposed Battery recycling plant that will be located in Plot Land Reference Number 

(L.R No.) Kisumu/Kombura/2184, KomburaNyando Sub County in Kisumu County. 

The main aim of the ESIA study was to identify the environmental, OSH and socio-economic impacts 

anticipated from the proposed project within its cycle, propose practical enhancement initiatives for the 

positive impacts and propose the applicable mitigation measures for the negative impacts so as to ensure 

sustainable development as envisaged in EMCA Cap 387. 

1.2. Problem statement 

Disposal of solid wastes from human activity is a growing environmental problem for modern society, 

especially in developing countries. Broken and damaged batteries are one of the very common and most 

important hazardous solid wastes all over the world. As the number of vehicles on our roads continues to 

rise as well as telecommunication companies, the problem of used batteries disposal presents serious waste 

management challenges for society. Used batteries become waste when they become damaged or have 
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outlived their out span and do not function any more. It is thus important to identify proper measures to 

ensure batteries are refurbished, recycled or well-disposed to reduce environmental hazards. 

 

Batteries are used whenever electrical energy is needed but there is no direct connection to the main 

electricity grid. A battery can convert chemical energy directly to electrical energy. Depending on the 

battery system, this converting process is irreversible or reversible. When the process is irreversible, the 

battery is called a primary battery. The reversible batteries are called secondary batteries and can be 

recharged up to 1000 cycles (i.e. lead acid battery). A lead acid battery is rechargeable and is commonly 

used as a result of its good properties like low maintenance and suitable for many purposes. Furthermore 

they are easily available and are relatively cheap. Lead-acid batteries either start or power cars, trucks, 

buses, boats and trains all over the world. However, lead is a very toxic metal and once the battery is not 

useful anymore, it is of the utmost importance that proper collection and recycling takes place. 

 

The Proponent has identified an opportunity of making these products that could be costly in terms of 

disposal into new raw materials. Battery recycling by definition is, to reuse/regenerate the materials of a 

scrap battery by recycling process that would ordinarily be considered as waste. Waste management is 

an important part of the infrastructure as it ensures the protection of the environment and of human health. 

Waste management is closely related to a number of issues such as process & resource consumption 

patterns, technology and other socio-economic factors. 

 

The Proponent, KIRNBHAI HARIMANBHAI PATEL, with a background in chemical engineering has done 

extensive research about the market through analysis of the recycling process where this kind of project 

has worked before especially in India. In lieu of this, the Proponent has proposed to use three of his go 

downs in Kombura to recycle waste lead batteries.  

 

It is recognized that the project as proposed is likely to impart certain effects on the site and the surrounding 

environment. Appropriate measures are, therefore, necessary to ensure coexistence of the proposed 

development with the other social and economic activities in the area. Further, the Proponent is already 

aware that an EIA is a legal requirement for any project involving the activities listed in the Second Schedule 

of EMCA Cap 387 and is willing to implement all the proposed mitigation measures to prevent the project 

impacts to the allowable minimum. 
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1.3. ESIA Study Objectives 

The general objectives of this study were: 

1. To identify and analyse the impacts of the development on natural environment (biological and 

physical), 

2. To evaluate impacts of the proposed project on the socio-cultural environment, 

3. To assess OSH concerns at the workplace and the neighbouring facilities, and  

4. To develop an EMP outline for the proposed project. 

 

1.4. Scope of the ESIA Study 

Arising from the above general objectives, the scope of ESIA study included the following: 

a) Analysis of the baseline conditions of the project site  

b) Description of the proposed project 

c) Review of relevant legislative, policy and administrative frameworks  

d) Collection of views/opinions from the public regarding the proposed project 

e) Identification of significant adverse impacts to the environment 

f) Proposing mitigation measures to mitigate against the adverse impacts, and 

g) Preparation of an EMP outline for the proposed project. 

 

1.5. Terms of Reference 

Prior to carrying out an EIA full study, it is a requirement that the TOR for the study are developed by the 

Proponent and approved by the Authority (NEMA). For the study project, this requirement was fulfilled as 

evident in the appendices section of this report. In summary, the TOR normally covers the following: 

1. The location of the proposed project,  

2. The objectives of the proposed project, 

3. A concise description of the national environmental legislative and regulatory framework, baseline 

information and any other relevant information related to the proposed project, 

4. The technology, procedures and processes to be used, in the implementation of the proposed 

project, 

5. The products, by-products and waste generated by the proposed project, 

6. A description of the potentially affected environment, 
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7. The environmental effects of the project including the social and cultural effects and the direct, 

indirect, cumulative, irreversible, short term and long term effects anticipated, 

8. Alternative technologies and processes available and reasons for preferring the chosen technology 

and processes, 

9. Analysis of alternatives including project site, design and technologies and the reasons for 

preferring the proposed site design and technologies, 

10. An EMP proposing the measures for eliminating, minimizing or mitigating adverse impacts on the 

environment, including the cost, time frame and responsibility to implement the measures, 

11. Provision of an action plan for the prevention and management of foreseeable accidents and 

hazardous activities in the course of carrying out project activities, 

12. The measures to prevent health hazards and to ensure security in the working environment for the 

employees and for the management of emergencies, and 

13. Such other matters as the Authority may require. 

 

1.6. Study Methodology 

In undertaking the ESIA study, the following methodology was adopted: 

1.6.1. Environmental Scoping & Screening 

Environmental screening and scoping was done to determine the scope (geographic and thematic) of the 

proposed project. The possible extent of impact was analysed. This step was guided by the provisions of 

EMCA Cap 387 in specific the Second Schedule. 

1.6.2. Desktop Study 

This involved review of project documents, engineering drawings, similar cases studies of the technology, 

NEMA EIA/EA guidelines, as well as existing legal and institutional frameworks. 

1.6.3. Site Visits and Public Participation 

A team of consultants surveyed the site and its surroundings. This field visit ensured the study took into 

consideration potential receptors of impact, any sensitive environment to the proposed     project, 

surrounding human activities and land uses, biophysical aspects (topography, visual aspects, noise, soils, 

potential water sources and aesthetic quality) and biological aspects. The study also sought public 

opinion/views through a public participation exercise. All the occupants of the surrounding facilities were 
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informed, sensitized on the proposed project, and issued with fact sheets around lead and lead acid 

batteries.  

 

An online expert consultation meeting was also held to bring heads from different lead agencies and 

government departments to discuss best ways to mitigate the potential negative impacts from the proposed 

project. Key informant interviews were also held to gather expert opinion. 

1.6.4. Reporting 

In the entire exercise, the Proponent and the EIA Experts contacted each other on the progress of the study 

and signing of various documents. The Proponent through the contracted Experts was mandated to submit 

the statutory copies of this EIA Study Report to NEMA for review and decision making. 

1.7. ESIA output 

The ESIA outputs included: 

• A description of the proposed project with a focus on potential impacts to the surrounding 

environment, 

• A systematic environmental assessment following the gazetted regulations, An ESIA study report 

that should contain among other issues identification of key environmental aspects, recommendations 

on appropriate mitigation measure to minimize or prevent and adverse impacts, and 

• An EMP outline. 

 

1.8. Responsibilities 

While the environmental assessors provided the technical understanding on the baseline environmental 

status, projected impacts, management options and legal framework, the Proponent was expected to 

provide the following as attached in the appendices: 

(i) Project/Plant layout plan, 

(ii) Land ownership documents 

(iii) Identification documents 

(iv) Other relevant certification 

 

 

 



 
18 

 

2. PROJECT DESCRIPTION 

2.1. Project proponent 

The Proponent: KIRNBHAI HARIMANBHAI PATEL proposes to put up a lead battery recycling plant in Plot 

Land Reference Number (L.R No.) Kisumu/Kombura/2184, KomburaNyando Sub County in Kisumu County. 

The proponent upon submission of an ESIA report, was licensed (NEMA/EIA/PSL/10455) to construct go-

downs/warehouses and borehole with the aim of providing warehouses for businessmen on hire and 

providing water for the community. He therefore intends to use three (no. 3, 4 &5) of the warehouses for 

the proposed project. 

2.2. Project Justification 

Approximately 85% of the total global consumption of lead is for the production of lead-acid batteries1. 

The main uses of these batteries are in motorized vehicles, for storage of energy generated by photovoltaic 

cells and wind turbines, and for back-up power supplies (for both the consumer market and for critical 

systems such as telecommunications and hospitals). The demand for lead batteries in Kenya is expected to 

increase as the country experiences growth in telecommunications, renewable energy use, as well as motor 

vehicle acquisition and use. Besides, parts of the country where power supplies are unreliable or are not 

electrified, lead-acid batteries are used domestically for lighting and electrical appliances (UNEP 2013). 

The growth in the use of renewable energy sources and the concomitant need for storage batteries, as well 

as the increasing demand for motor vehicles as countries undergo economic development, mean that the 

demand for lead-acid batteries will continue to increase. This is reflected in the increased global demand 

for refined lead metal, which was estimated at 10.83 million tonnes in 2016 (International Metals Study 

Groups, 2016). The demand is being met by increases in both primary lead production from mines and 

recycling. Indeed, currently over half of the global production of lead is from lead recycling (ILA, 2015). 

In the absence of recyclers, lead acid batteries pose a major threat when disposed into landfills. The toxic 

substances contained in batteries such as Sulphuric acid, Cadmium and Lead permeate into the soil, ground 

water and surface water and also release toxins when they burnt in municipal waste combustors. Some of 

these toxins can also be taken up by plant roots and accumulate in fruits, vegetables and grass which cause 

a variety of health effects when consumed by animals and human beings. 

 

2.3. Project Objectives 

The goal of the proposed project is to promote environmental conservation through recycling of battery 

waste which would otherwise lead to environmental pollution. In order to achieve this, the objectives of the 

proposed project are to: 

• Operate the company with environmental health and safety (EHS) management system 

commensurate with the potential risks associated with similar companies, 

• Create employment for the operations by engaging high skilled personnel, and 

• Undertake operations in an environmentally friendly manner. 
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2.4. Project location, neighbourhood and access 

The facility will be located in three almost complete warehouses owned by the proponent located 

along Kisumu-Nairobi highway in Kombura, Nyando Sub-county in Kisumu County on point 

0°10'24.6"S 34°52'22.9"E. The area has a number of industrial and business activities both 

proposed and ongoing. Among which are; Jumbo steel Mills limited, Jubilee Jumbo hardware, Jumbo 

foam mattresses Industries, Maisha foam matress, Novixa National limited, filling stations, resorts 

and restaurants. 

The site is about 18KM from Kisumu town and can be access through a marram road just opposite 

Abala centre to Calfie resort.  

 

Google map showing location of the proposed project 

 

Aerial view of the larger facility where the proposed project will be done 
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2.5. Proposed Project Activities 

2.5.1. Project Design & Construction 

The machines and equipment to be used are already pre-designed and sized and will be shipped 

from India ready for instalment in the warehouses. There will be no significant modifications for the 

warehouses as the equipment are plug and play. The three warehouses will provide spaces for; 

(i) An office space with ancillary structure, 
(ii) A receiving area where batteries are received and inspected.  
(iii) A cleaning area for cleaning of received batteries, 

(iv) Furnace complete with its features 
(v) Temporary battery storage area (open) just before dispatch,  
(vi) Changing room, 

(vii) Kitchenette 

(viii) Store for supplies and equipment     

 

Section of the warehouses being constructed don site      

2.5.2. Operational phase 

The main activities within the proposed battery recycling plant will entail:  

a) Collection & safe storage of dry/wet scrap batteries 

The proponent proposes to have a collection area fitted with acid resistant and seepage proof floor in 

which all the received waste batteries shall be stored before starting the recycling process.  
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b) Battery cutting/crushing & separation of Lead contents/material & other component 

along with neutralization of acid/electrolyte 

It is important to know that the main component of the targeted batteries for the proposed project is 

battery paste with lead oxide and/or lead sulphate and grids as shown bellow 

  

In case of untrained automotive batteries, prior to initial crushing in a hammer mill, free acid recovered 

from scrap storage shall be collected, filtered and neutralised before transfer to the effluent system 

already contracted. The crushed battery materials shall be wet screened (hydro-separation technology) to 

separate the paste from the metallic and other components. The paste fraction shall then be passed through 

an approximately 0.6mm screen to a densifying collection tank and then via batch transfer to the 

desulphurisation tanks. The metallic lead, case material and separators will then be fed to two stages of a 

hydrodynamic (sink/float) separator from which each fraction could be collected separately. The 

polypropylene shall be sold, while the grid metal shall be channelled to the next step for melted in the 

rotary furnace. 

c) Smelting in closed compact furnace 

The Lead to be processed is obtained in two forms after the separation, one form is the pure lead (poles 
and terminals) and the grids and the other form is the lead paste mixed in the electrolyte. The difference 
in these two forms requires two different methods by which the Lead from the spent battery can be recycled. 
The reactions involved in the smelting of lead is, 

    Pb3O4 + CO 3PbO + CO2 

2PbO + 2CO Pb2 + 2CO2 

The pole, terminals and the grids obtained from the battery with minimum impurities will be melted in a 
smelting furnace where the temperature is maintained at around 1200º C. The smelting furnace will consist 
of a vertical, refractory-lined cylinder, with ports in the roof for feed entry, lance entry and off gas venting. 
The soft lead products and high-antimony lead slag will be tapped from the furnace using a single tap-
hole and a combination of a swivel and tilting launder to direct the products to one of three pots located 
on rails below the tapping floor.  In common terms, the smelting furnace will be a rotary furnace where the 
lead elements are fed from one side and heated. Since the furnace is rotating the heaviest lead in liquid 
form settles in the bottom, which will then be removed through the specific outlets designed for the 

transmission of the lead.  

The Lead obtained from this process is called as Hard Lead due to the metallic impurities. The lead is 
classified into two types, they are i) Soft Lead and ii) Hard Lead based on the purity of the lead and the 
percentage of metallic impurities. The property of soft lead is that the purity in terms of percentage should 
not be less than 99.97. Added to that there is a standard percentage of metallic impurities that should not 
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exceed. Along with hard lead dross is also formed during smelting this dross is usually a mixture of the 
metallic impurities which are treated in the refining to filter them as by-products. 

d) Refining & alloying Process 

The lead obtained from the furnace still contains a trace amount of impurities that needs to be refined to 
get the industry grade Lead. The dust (impurities) that are formed in the surface of the rotary furnaces are 
collected through dust collectors which will be a mixture of SOx and other pollutants that are harmful for 
the surroundings. These will be processed through the cyclone separator, cooling tower and bag house filter 
to collect the Sulphur content in the exhaust that leaves only CO2 to be vented to the atmosphere. The soft 
lead obtained will be will be solidified into ingots as in this picture 

 

e) Pollution control equipment for effective control of the fumes & gases generated during 

operation of above furnaces 

The pollutants formed during the smelting of lead shall be processed in the following equipments to filter 
the environmental pollutants and treat the pollutants of lead acid battery recycling to keep the emission 
levels within the environmental standards. 

a) Dust Collector  
b) Cyclone 
c) Cooling Tower  
d) Spark arrestor 
e) Bag Filters 
f) Wet Scrubber 
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The entire recycling process is summarised in the following diagram and flow chart 
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2.6. Quality Control 

The Proponent plans to invest in ensuring all employees and management are thoroughly trained before 

the plant is commissioned and before taking job. The closed environment will ensure zero spillages. The 

Proponent will provide Standard Operating Procedures that will govern all project operations. A quality 

assurance manager will be employed who will oversee the quality of work done. The Proponent will have 

a service level arrangement with all clients to ensure consultations are done prior and after work is done. 

2.7. Inputs 

The Proponent will organise and get agents in different part of the country to manage collection points for 

waste lead batteries which is the only raw material needed for the proposed project. The batteries are be 

received from telecommunication sector, data centres, power and energy companies including solar 

generating companies and individual solar users, fleet and logistics companies (truck and buses) and 

industrial users. 

 

2.8. Products and by-Products 

The expected product expected from this process is lead ingots which are sold to lead traders and can be 

used to make new batteries.  Lead-acid batteries are the environmental success story of our time since they 

are essentially 100% recyclable and the process is indefinite.  

The other constituents obtained from lead acid battery recycling are the Electrolyte largely in the form of 

Sulphuric acid (H2SO4) solution and Polypropylene-from the cases and covers. The Sulphuric acid from the 

battery is of 18% concentration, which can be reused in the production of new batteries by chemical 

retreatment i.e. increasing the concentration of the acid for reuse. Otherwise the sodium sulphate crystals 

from dilute sulphuric acid are resold to textiles and detergent manufacturing. Effective treatment of this 

sulphuric acid with other solutions can yield raw materials for the production of fertilizers in agriculture. The 

Plastic pellets from the polypropylene cases are reused to produce new cases and covers for new batteries 

 

2.9. Waste Management Arrangements 

There will be liquid and solid wastes from the project site. 

2.9.1. Solid waste 

Solid waste from the facility will mainly include waste from the following two categories: 

a) Office waste including used stationary and food waste which will be disposed through a NEMA licensed 

waste handler serving the facility. 

b) Process waste including broken pieces of battery cases and slug which will be treated as hazardous 

waste, collected and stored in special bins labelled as hazardous waste, and disposed off through a NEMA 
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licensed hazardous waste handling company. It is worthy to note that the process waste will be rather 

minimal especially the slug.  

2.10. Liquid waste 

a. The general activities related liquid waste will include grey water and black water from the office 

operations which will be channelled to the existing elaborate wastewater system which will serve all the 

proposed go-downs. 

b. Water from the battery washing facility that may be contaminated with acid will be channelled to a 

small treatment unit within the facility for treatment to acceptable limits prior to being disposed in the 

facility’s septic tank. 

c. The process waste is expected to be handled by the closed system that will ensure all the drained acids 

are captured either for recycling or pH control before disposal in the septic tank. 

2.11. Project cost 

The estimated project cost for the proposed project is fifteen million Kenyan shillings (Ksh 15,000,000) 

only. 

2.12. Project utilities 

2.12.1.  Water 

The proponent after getting relevant approvals and licences dug a borehole at the entrance of the facility. 

The water will be pumped into tanks for treatment before use otherwise this water is not safe for drinking, 

and may only be used for cleaning of the warehouse as well as for use in the sanitary facilities. The 

Proponent will be forced to provide potable water for drinking, cooking and cleaning of battery plates. 

Proponent’s borehole water project 
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2.12.2. Electricity 

Moderate energy will be used for charging batteries, running machinery and office equipment as well as 

lighting. The proponent plans to connect all warehouses with a three phase electricity system from the Kenya 

Power Lighting Company (KPLC) three phase which supplies Jumbo Steel Mills Limited. The Proponent will 

consider installing a back-up generator for use in the event of power failure. 

  

Section of the three phase KPLC line adjacent to the facility’s fence 

2.12.3. Storm water drainage 

All the buildings with the will be provided with peripheral drainage systems that are subsequently 

connected to the main storm water drain that flows towards Ombei or Nyando Rivers. The proponent shall 

be responsible for maintaining all storm water drains within the premise. 

2.12.4. Security 

The premise has been fenced off with a perimeter concrete wall and a main gate with security personnel. 

CCTV cameras will be provided in the warehouse to beef up security. Besides, the proponent has embraced 

the community and in return obtained good relationship with the enamouring community. 

 

Facility’s concrete wall 
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3. CHAPTER THREE: BASELINE INFORMATION  

3.1. Introduction 

This Chapter describes the physical, biological and socio-economic environment of the proposed project 

area and its neighbourhood. It is organised in three sections that focus on describing the physical 

environment, the biological environment and finally the socio-economic environment. In presenting this 

baseline situation, the chapter provides the baseline information will be used to predict the potential 

impacts of the proposed project.  

3.2. Physical Environment 

3.2.1. Geographical location  

The proposed project is located along Kisumu-Nairobi highway in BKombura area, Nyando Sub-county in 

Kisumu County The general area lies approximately 34°52'22.9" East of the Prime Meridian and 

0°10'24.6" south of the Equator and within the area of jurisdiction on the County Government of Kisumu. 

The average altitude of the proposed project site is about 1,570m above sea level. 

3.2.2. Climate  

The climate of the area identifies with that of the larger Kisumu County. The climate of the County can be 

classified as tropical climate with generally warm with minimal monthly variation in temperatures between 

230C and 330C throughout the year. The rainfall is determined by a modified equatorial climate 

characterized by long rains (March to May) and short rains (September to November). The average annual 

rainfall varies from 1000-1800mm during the long rains and 450-600mm during the short rains. This 

amount of rainfall is good for aquifer recharge. The implication for the proposed development is that 

adequate care must be taken to avoid contaminating waters from the aquifer.  

The above climatic conditions make the area suitable for and compatible with human habitation and other 

related activities. The proposed development can be implemented in the area without any need to 

artificially manipulate the climatic conditions to suit normal human habitation and use.  

3.2.3.  Air quality and noise levels 

The neighbourhood of the proposed project enjoys a good quality of ambient air that is free from smoke, 

dust, gases, fumes, aerosols, and other odorous substances. The proposed development will likely to 

compromise the air quality of the area if not well mitigated especially during operation phase.  
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3.2.4.  Soils, geology and land formation 

Soils around Komburaare within the larger Nyando is dominated by lake sediments, commonly sand and 

clay soils. The area is averagely sloping about 7.8% with vegetation, which helps prevent soil erosion and 

loss of soil nutrients, while other areas have over-hanging huge granite rocks. The proposed project must 

therefore make deliberate effort to avoid exposing this soil to the agents of erosion. The site is 

characterised with dark cotton clay soil type. The Lake Victoria basin has been forming within Precambrian 

basement under the tensional tectonics of the Kavirondo Rift since the Miocene age. Thick piles of 

Quaternary fluviatile and lake deposits infill the basin area and they are covered with black-cotton soil. 

This rock type weathers to form soils that are good for agriculture as attested by the rich soils already 

described in the previous paragraph. There is therefore a need to strike a balance between human 

settlement that is currently increasing in the project area as and peasant agriculture that still constitutes the 

economic mainstay of the local community.  

3.2.5. Water resources and water quality 

In general, the Lake Victoria basin receives high amount of precipitation throughout the year. The project 

location is no exemption in this regard. The combination of this high amount of rainfall and good soils that 

retain the rain waters means that there is a high potential for underground water. On the other hand, 

surface water potential is fairly adequate. There is a river Ombei and Nyando flowing to the south of the 

proposed site from which villagers draw their water for domestic and agricultural use. To meet the needs 

of the proposed development, the proponent has dug a borehole which will be used by both the proposed 

project and the community.  

3.3. Biological environment  

Vegetation cover provides significant environmental goods and services such as preventing soil erosion, 

carbon sequestration and climate regulation and is a habitat for birds and other fauna in the project area 

and its surroundings. Hence, clearance of the vegetation would lead to the loss of these benefits and 

creation of loose soils that are susceptible to erosion and potentially contribute to sedimentation of the river 

and wetland west of the project site. There is currently no vegetation cover on the project site however the 

neighbourhood terrestrial vegetation cover comprised of grass and a few tree species. The later include 

Mangifera indica, Eryobotria japonica, Markhamia lutea, Pinus sp, Cupressus lusitanica, Bischofia javonica, 

Spathodea nilotica, Croton megalocarpus, Persea Americana, and Eucalyptus spp. Shrubs that include Lantana 

camara, Solanum incanum, and Tethonia diversifolia are also to be found in the area. The soil should be 
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compacted and the appropriate vegetation planted to limit chances of erosion and silting of the water 

sources, which could ultimately contribute to flooding downstream. 

The above vegetation is interspersed with human settlement and crop agricultural activities that have 

characterised the project area in the recent past. Increasing human settlement has reduced the natural 

habitat for wildlife. Consequently, the population of animals is quite insignificant in the area. Nevertheless, 

the site is still a habitat to micro-organisms, insects and occasional birds. 

3.4. Socio-economic environment 

3.4.1.  Population 

Lela village has generally experienced a slow population growth. The immediate area surrounding the 

proposed project site is not densely populated, this density is likely to increase if the prevailing 

development conditions prevail. A visual interpretation of the aerial photo of the area estimates that the 

immediate neighbourhood of the project location currently has no more than 300 households. This above 

population and that of Kisumu County in general presents both a demand for the services of the proposed 

development and a supply of labour that will be needed during its development and operation.  

3.4.2. Land use patterns 

Land in most parts of this area is used majorly for Industrial and business settlement and agricultural 

activities. Although the area is formally agricultural, it has witnessed land use conversion from agriculture 

to human settlement and now to industrial over the recent years as the nucleus of Kisumu town expands 

along the length of Kisumu-Nairobi highway.  

The current comprehensive urban development policy for the area is spelt in the Kisumu County Spatial 

Development Plan currently under preparation. The draft plan recognises the need to increase household 

income, livelihood diversification, food security through water availability/accessibility, reduced land 

degradation. The proposed project offers one way of stimulating this growth in the periphery through 

activities that complement the existing agricultural and residential developments there.  

The plan also envisages improved quality of life for the residents of Kisumu County. The plan recognises 

that Kisumu is currently struggling with issues of weak social cohesion and environmental sustainability, social 

inequality (the poor, widows/widowers, orphans, physically challenged, elderly, HIV/AIDs 

affected/infected), prolonged dry spell leading to crop failure frequent flooding during periods of heavy 

rains, and environmental degradation which would otherwise be the sole source of income for the residents. 
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Deliberate efforts are being made to address these challenges. The proposed project will contribute a part 

to finding the solutions sought under this objective by bringing industrial activities closer to the people 

creating the much-needed jobs in the area during its construction and subsequent operations. 

3.4.3. Business activities and employment in the area 

The site is about 18KM from Kisumu City one of the largest cities in Kenya. The area has a number of 

industrial and business activities both proposed and ongoing. Among which are; Jumbo steel Mills limited, 

Jubilee Jumbo hardware, Jumbo foam mattresses Industries, Maisha foam matress, Novixa National limited, 

filling stations, resorts and restaurants. In addition there is also small scale retail shops of deferent 

categories in the area.  

Besides the already existing potential employers, the proposed project has offered both skilled and 

unskilled job opportunities for the neighbouring communities during the construction phase and plans to 

prioritize on the residents of the County for employment during the operation phase. 

3.4.4. Physical infrastructure 

The area is well connected with electricity and mobile communication networks are all excellent. There is 

no piped water supply that is connected to the site, the proponent has dug a borehole from where the 

residents of the area get water, otherwise they would get water from river Nyando and Ombei which is 

far away from the site. 

The area is easily accessible from the main Kisumu-Nairobi highway. The nearest referral hospital to this 

area is Jomo Kenyatta Teaching and Referal Hospital, Ahero sub county hospital, Lela community 

Emergency Response Hospital However there are other clinics. Solid waste in the area is mostly handled 

by licensed waste handlers, burnt while the organic type is reused or recycled. 
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CHAPTER FOUR: LEGAL, REGULATORY, INSTITUTIONAL AND POLICY FRAMEWORK 

4.1 Introduction 

This section highlights the relevant policies, legislations, safeguards, guidelines and conventions at the local 

and international front that frame a sustainable approach to any development’s activities. They ensure 

that all project activities are in conformity with the existing laws, guidelines, regulations, and best practices 

through various stipulations as detailed below. 

4.2 Overview of the Policy Framework 

4.2.1 Kenya Vision 2030 

Kenya Vision 2030 is the Country’s development blueprint covering the period 2008 to 2030. It aims at 

making Kenya a newly industrializing, “middle income country providing high quality life for all its citizens 

by the year 2030”. Vision 2030 is based on three Key pillars i.e. Economic, Social, and Political Pillars. 

The vision aims at transformation eight key social sectors i.e. Education and Training; Health; Water and 

Sanitation; the Environment; Housing and Urbanization; as well as in Gender, Youth, Sports and Culture. 

4.2.2 National Environment Policy 2014 

The National Environment Policy (NEP) promotes an integrated approach towards the planning and 

sustainable use and management of Kenya’s environment and natural resources so as to ensure better 

quality of life for Kenya’s present and future generations. It particularly reiterates the constitutional right 

to a clean and healthy environment and imposes on the state the duty to safeguard and enhance the 

environment. However, it balances this with the right to development but with due consideration for 

sustainability, resource efficiency and economic, social and environmental needs. This therefore, requires 

the proposed development to reduce impacts on environment to the maximum extent possible, as well as 

putting in place appropriate mitigation measures. 

As part of environmental stewardship which requires a precautionary approach to environmental 

challenges and the promotion of greater environmental responsibility, infrastructural development and 

other related developments have to be subjected to the EIA process, in the planning and approval of such 

projects. This EIA is thus in conformity with this requirement that obligates the responsibility for environmental 

quality be shared by all those whose actions affect the environment. 
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4.3 Legislative Framework 

4.3.1 The Constitution of Kenya, 2010 

The Constitution of Kenya, 2010 is the supreme law in Kenya as far as matters of development, 

environment, health and safety are concerned. It provides the overarching legal framework to ensure a 

comprehensive rights-based approach to health services delivery. It recognizes in Section 43 that every 

person has the right to reasonable standards of sanitation, clean and safe water in adequate quantities. 

Chapter Five on Land and Environment, stipulates the principles of sustainable utilization, exploitation, 

management and conservation of land, the environment and natural resources, as well as equitable sharing 

of the accruing benefits, for the benefit of the people of Kenya. Article 42 also states that every citizen 

has a right to clean and health environment. 

In Article 69 (2), it imposes an environmental stewardship role on project proponents, requiring them to 

cooperate with state organs such as NEMA or Water Resources Authority (WRA) to protect and conserve 

the environment. The state does this through establishing mechanisms to assess and monitor the impacts of 

project activities like the proposed one. The undertaking of this ESIA is in accordance with these mechanisms 

detailing appropriate mitigation measures for the proposed development construction, operation and 

decommissioning activities to ensure that they do not adversely affect the surrounding environment. 

4.3.2 Environment Management and Coordination Act Cap 387 

EMCA Cap 387 is an Act of Parliament that provides for the establishment of appropriate legal and 

institutional framework for the management of the environment and for matters connected therewith and 

incidental thereto. Section 7 of the Act establishes NEMA whose object and purpose as per Section 9(1) 

of the Act is to exercise general supervision and co-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. 

Section 58 (1) of the Act requires the Proponent notwithstanding any approval, permit or license granted 

under the Act or any other law in force in Kenya, any person, being a proponent of a project, shall before 

financing, commencing, proceeding with, carrying out, executing or conducting or causing to be financed, 

commenced, proceeded with, carried out, executed or conducted by another person any undertaking 

specified in the Second Schedule to the Act, submit a project report to the 

Authority. According to Section 58(2) of the Act, the proponent of a project shall undertake or cause to 

be undertaken at his own expense an environmental impact assessment study and prepare a report 
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thereof where the Authority, being satisfied, after studying the project report that the intended project 

may or is likely to have or will have a significant impact on the environment, so directs. An environmental 

impact assessment as per Sections 58(7-9) of the Act shall be conducted in accordance with the 

environmental impact assessment regulations, guidelines and procedures issued under the Act where any 

person who upon submitting his application does not receive any communication from the Director-General 

within three months may start his undertaking. 

This ESIA was conducted in accordance with the EIA, Regulations, guidelines and procedures issued under 

EMCA Cap 387. 

Section 125 of the Act establishes the National Environment Tribunal (NET) where any person who is 

aggrieved by any decision of the Authority (NEMA) may within sixty days after the occurrence of the 

event against which he is dissatisfied, appeal to the Tribunal. The Act in Section 130 provides an 

opportunity for any party aggrieved by NET’s verdict to make an appeal to the Environment and Land 

Court whose decision shall be final. 

4.3.2.1 Environment Management and Coordination (Amendment) Act, 2015 

Is an Act of Parliament to amend the Environmental Management and Co-ordination Act (1999). According 

to Section 3 of the Act, Every person in Kenya is entitled to a clean and healthy environment in accordance 

with the Constitution and relevant laws and has the duty to safeguard and enhance the environment. As 

per Section 5 of the Act, the Cabinet Secretary shall be responsible for policy formulation and directions 

for purposes of EMCA Cap 387. 

Section 18 of the Act mandates the Governor by notice in the Gazette to constitute a County Environment 

Committee of the County which as per Section 19 of the Act shall: be responsible for the proper 

management of the environment within the county for which it is appointed; develop a county strategic 

environmental action plan every five years; and perform such additional functions as are prescribed by 

EMCA Cap 387 or as may, from to time, be assigned by the Governor by notice in the Gazette. 

Section 20 of the Act establishes the National Environmental Complaints Committee whose functions as per 

Section 21 of the Act shall include: to investigate any allegations or complaints against any person or 

against the Authority in relation to the condition of the environment in Kenya; and to investigate on its own 

motion, any suspected case of environmental degradation and to make a report of its findings together 

with its recommendations thereon to the Cabinet Secretary. 
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This ESIA was conducted in compliance with this Act which is basically an Amendment to EMCA Cap 387 which 

the Proponent purpose to abide by. 

4.3.2.2 Environmental (Impact Assessment and Audit) Regulations, 2003  

According to Regulation 3 of these Regulations, the Regulations shall apply to all policies, plans, 

programmes, projects and activities specified in Part IV, Part V and the Second Schedule of the Act. The 

Regulations as read together with her 2016 and 2019 amendments in a nutshell provide the basis for 

procedures for carrying out EIA and EA. 

As per Regulation 4, no proponent shall implement a project likely to have a negative environmental 

impact or for which an EIA is required under the Act or these Regulations unless an EIA has been concluded 

and approved in accordance with these Regulations. 

According to Regulation 7(5) and 7(6) of the principal Regulations as read together with the 2019 

amendments, in preparing a project report under this regulation, the Proponent shall consider the issues 

specified in the Second Schedule; and a project report prepared under this Regulations shall be prepared 

by an EIA Expert who is registered under these Regulations. 

The Environment (Impact Assessment and Audit) (Amendment) Regulations, 2016 amends Regulation 9 and 

10 of the principal Regulations on the project report processing timelines whereby on determination of 

the project report, the decision of the Authority, together with the reasons hereof, shall be communicated 

to the proponent within thirty days of the submission of the project report. As per Regulation 10(3) of the 

principal Regulations, if the Authority finds that the project will have a significant impact on the 

environment, and the project report discloses no sufficient mitigation measures, the Authority shall require 

that the proponent undertake an environmental impact assessment study in accordance with these 

Regulations. 

In Regulation 11(1) of the principal Regulations, an EIA study shall be conducted in accordance with TOR 

developed during the scoping exercise by the proponent and approved by the Authority. An EIA study 

shall be conducted in accordance with the general EIA guidelines and sector EIA guidelines set out in the 

Third Schedule to these Regulations as per Regulation 12(1) of the principal Regulation. In Regulation. This 

ESIA is guided by these Regulations. 
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4.3.2.3 Environmental Management and Coordination (Water Quality) Regulations, 2006 

Described in Legal Notice No. 120 of the Kenya Gazette Supplement No. 68 of September 2006. 

These Regulations apply to drinking water; water used for industrial purposes, agricultural purposes, 

recreational purposes fisheries and wildlife and any other purposes. The Regulations outline various water 

quality standards in relation to use and discharge. The proposed project will lead to increased demand for 

water, as well as production of wastewater. It is thus fundamental that the source of water, as well as 

management of waste does not contravene these Regulations. 

4.3.2.4 Environmental Management and Co-ordination (Waste Management) Regulations, 2006 

These Regulations guide on waste management and are described in Legal Notice No. 121 of the 

Kenya Gazette Supplement No. 69 of September 2006. The Regulations offer legal provisions on 

handling of a variety of wastes emanating from various projects and activities. The waste categories 

covered by the regulations are: Industrial wastes; Hazardous and toxic wastes; Pesticides and toxic 

substances; Biomedical wastes; Radio-active substances. These Regulations outline requirements for 

handling, storing, transporting, and treatment/disposal of all waste categories as provided therein. The 

proposed project will have to abide by these Regulations in dealing with such wastes. 

4.3.2.5 Environmental Management and Coordination (Noise and Excessive Vibration Pollution) 

(Control) Regulations, 2009 

These Regulations prohibit making or causing any loud, unreasonable, unnecessary or unusual noise which 

annoys, disturbs, injures or endangers the comfort, repose, health or safety of others and the environment. 

Under the Regulations the Proponent are prohibited from producing excessive noise and vibrations which 

annoy, disturb, injure or endanger the comfort, repose, health or safety of others and the environment or 

excessive vibrations which exceed 0.5 centimetres per second beyond any source property boundary or 

30 metres from any moving source. Under the Regulations the Proponent will be required to undertake daily 

monitoring of the noise levels within the project area during the project cycle to ensure compliance. 

4.3.2.6 Environmental Management and Coordination (Air Quality) Regulations, 2014 

These Regulations provide for prevention, control and abatement of air pollution to ensure clean and 

healthy ambient air. The general prohibitions state that no person shall cause the emission of air pollutants 

listed under First Schedule (Priority air pollutants) to exceed the ambient air quality levels as required 

stipulated under the provisions of the Seventh Schedule (Emission limits for controlled and non-controlled 
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facilities) and Second Schedule (Ambient air quality tolerance limits). The Proponent shall implement the 

mitigation measures provided in the EMP to prevent air pollution and any other impact that will emanate from 

the proposed project activities. 

4.3.3 Water Act, 2016 

As per Section 3 of the Act, the purpose of the Act is to provide for the regulation, management and 

development of water resources and water and sewerage services in line with the Constitution. Section 4 

requires the CS, the Authority, the Regulatory Board, County Governments and any person administering 

or applying this Act to be guided by the principles and values set out in Articles 10, 43, 60 and 232 of 

the Constitution. Section 5 vest ownership of all land resources to the national government who hold them 

in trust for the Kenyan people. Section 6 states that “The Authority established in section 1l shall serve as 

an agent of the national government and regulate the management and use of water resources”. Section 

11(1) provides for the establishment of the Water Resources Authority (WRA) whose functions as per 

Section 12 shall include but not limited to: formulate and enforce standards, procedures and Regulations 

for the management and use of water resources and flood mitigation; receive water permit applications 

for water abstraction, water use and recharge and determine, issue, vary water permits; and enforce the 

conditions of those permits among others. In Section 143(l ) of the Act, a person shall not without authority 

conferred under this Act: wilfully obstruct, interfere with, divert or obstruct water from any watercourse or 

any water resource, or negligently allow any such obstruction, interference, diversion or abstraction; or 

throw, convey, cause or permit to be thrown or conveyed, any rubbish, dirt, refuse, effluent, trade waste 

or other offensive matter or thing into or near to any water resource in such manner as to cause, or be 

likely to cause, pollution of the water resource. 

4.3.4 Water Act (Resources Management) Rules, 2007 

In Rule 23, it requires Water Users in Category A to apply to user rights. In Rule 99, Class B, C or D water 

user, whether for water abstraction or effluent discharge, shall be required to have installed a controlling 

device and measuring device for the accurate measurement of water abstracted, obstructed or diverted 

and for effluent discharged. 

Rule 101 requires class B, C or D permit holder to maintain a record of the daily abstraction and or 

effluent discharge, in cubic meters per day, made by him or her. In Rule 104, any person in possession of 

a valid permit or who is required to have a valid permit for water use, shall be required to pay to the 

Authority water use charges on the basis of the water abstracted, diverted, obstructed or used including 

energy derived from a water resource at the appropriate rate as set out in the First Schedule. 
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These Rules sets the standard procedures and rules to be followed in the utilization of water resources including 

abstraction controls, modes of use and responsibilities in protection of the resources including effluent 

treatment standards which the Proponent shall have to abide by. 

4.3.5 The Penal Code (Cap. 63) 

Section 191 of the Penal Code makes it an offence for any person or institution that voluntarily corrupts, 

or foils water for public springs or reservoirs rendering it less fit for its ordinary use. Similarly, Section 

192 of the same act prohibits making or vitiating the atmosphere in any place to make it noxious to health 

of persons/institution in dwellings or business premises in the neighbourhood or those passing along a 

public way. The Proponent will be required to ensure strict adherence to the environmental and social 

management and monitoring plan throughout the project cycle in order to mitigate against any possible 

negative impact. 

4.3.6 The Public Health Act Cap 242 

The Act makes provisions for securing and maintaining health. Part IX, Section 115, of the Act prohibits 

any person or institution from causing nuisance or a condition likely to cause injury or which might be 

dangerous to human health. As well, Section 116 of the Act mandates the relevant departments of the 

County government to take proceedings at law against any person causing or responsible for the 

continuance of any nuisance or condition liable to be injurious or dangerous to human health. The Proponent 

will be required to undertake necessary measures to ensure such nuisances which may arise during the 

construction are avoided and mitigated as required. All residual waste shall be appropriately cleared from 

site, any excavated sections will be land filled to avoid any injuries to the public and maximum caution 

undertaken to prevent any accidents to the public during construction. 

4.3.7 Physical and Land Use Planning Act No. 13 of 2019 

An Act of Parliament to make provision for the planning, use, regulation and development of land and for 

connected purposes. Section 55(1) of the Act provide the objectives of development control as: to ensure 

orderly physical and land use development; to ensure optimal land use; to ensure the proper execution 

and implementation of approved physical and land use development plans; to protect and conserve the 

environment; to promote public safety and health; to promote public participation in physical and land 

use development decision-making; to ensure orderly and planned building development, planning, design, 

construction, operation and maintenance; and to promote the safeguarding of national security. 
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In Section 56 of the Act, the Urban Areas and Cities Act (2011) and the County Governments Act (2012), 

the County Governments shall have the power within their areas of jurisdiction to: prohibit or control the 

use and development of land and buildings in the interests of proper and orderly development of its area; 

control or prohibit the subdivision of land; consider and approve all development applications and grant 

all development permissions; ensure the proper execution and implementation of approved physical and 

land use development plans; formulate by-laws to regulate zoning in respect of use and density of 

development; reserve and maintain all the land planned for open spaces, parks, urban forests and green 

belts in accordance with the approved physical and land use development plans; and consider and 

determine development planning applications made in respect of land adjoining or within reasonable 

vicinity of safeguarding areas. 

In Section 57 of the Act, a person who commences any development without obtaining development 

permission commits an offence and is liable on conviction to a fine not exceeding five hundred thousand 

shillings or to imprisonment for a term not exceeding two months or to both. The Act further states that in 

case one has commenced a development without obtaining development permission to restore the land on 

which the development is taking place to its original condition or as near to its original condition as is 

possible and that such restoration shall take place within ninety days. If no action is taken, then the relevant 

County Executive Committee Member will restore the land and recover the cost incurred thereto from the 

developer. In addition, the same section also states that no person shall carry out development within the 

area of a local authority without development permission granted by the relevant County Executive 

Committee Member. 

The Third Schedule states that any Planning Authorities shall require applications for major developments 

to be subjected to ESIA. The Proponent shall have to apply for approval from the relevant authorities including 

the County Government of Kisumu and secure approvals prior to commencement. 

4.3.8 The Occupational Safety and Health Act, 2007 

This is an Act of Parliament to provide for the safety, health and welfare of workers and all persons 

lawfully present at workplaces, as well as the establishment of the National Council for Occupational 

Safety and Health and for connected purposes. In Section 3, the Act shall apply to all workplaces where 

any person is at work whether temporarily or permanently, purposely to: secure the safety, health and 

welfare of persons at work; and to protect persons other than persons at work against risks to safety and 

health arising out of, or in connection with, the activities of persons at work. 
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In Section 6(6) the duty of the Occupier include ensuring the safety, health and welfare at work of all 

persons working in his workplace, and to register his workplace unless such workplace is exempted from 

registration under the Act among others. 

According to Section 13 of the Act, every employee while at the workplace shall ensure his own safety 

and health and that of other persons who may be affected by his acts or omissions at the workplace; co-

operate with his employer or any other person in the discharge of any duty or requirement imposed on 

the employer or that other person by this Act or any regulation made hereunder; at all times wear or use 

any protective equipment or clothing provided by the employer for the purpose of preventing risks to his 

safety and health among others. 

Part VI of the Act gives general health provisions including Cleanliness, overcrowding, ventilation, lighting, 

drainage of floors, sanitary conveniences, and duty of OSH Officer as to sanitary defects. Part VII covers 

machinery safety including but not limited to safe use of plant, machinery and equipment, hand held and 

portable power tools and equipment, hoists and lifts, cranes and other lifting machines, examination and 

testing of plants. Part VIII of the Act is on safety general provisions namely vessels containing dangerous 

liquids, storage, ladders, ergonomics at the workplace, safe means of access and safe place of 

employment, fire prevention, precautions in places where dangerous fumes likely, precautions with respect 

to explosive or inflammable dust or gas, safety provisions in case of fire, and evacuation procedures. Part 

IX covers chemical safety specifically on the handling, transportation and disposal of chemicals and other 

hazardous substances materials, material safety data sheets, labelling and marking, classification of 

hazardous chemicals and substances, corrosive substances, exposure limits to hazardous substances, control 

of air pollution, control of noise and vibration, and redeployment on medical advice. Part X of the Act 

covers welfare general provisions which include supply of drinking water, washing facilities, 

accommodation for clothing, facilities for sitting, and first aid. Part XI of the Act is on special provisions on 

health, safety and welfare packaged as permit to work, work processes which may harm persons below 

eighteen years, supervision of apprentices and indentured learners, training and supervision of 

inexperienced workers, meals in certain dangerous trades, protective clothing and appliances, protection 

of eyes in certain processes, and medical surveillance. Part XII of the Act covers special applications 

premises where part of building is separate workplace, premises in which steam boilers are used, premises 

in which hoists or lifts are used, and platforms erected over water. Part XIII of the Act is on offences, 

penalties and legal proceedings being offences, general penalty, penalty in case of death of injury, 

forgery, false declaration, penalties on persons committing offence for which occupier is liable, exemption 

of occupier or owner on conviction of actual offender, proceedings against persons other than occupiers 
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or owners, prosecution of offences, special provisions as to evidence, power to modify agreements, and 

power to apportion expenses and finally Part XIV of the Act presents the miscellaneous provisions namely 

posting of abstract of Act, general registers, preservation of registers and records, return of persons 

employed, approval of plans of workplace premises, occupational safety and health fund, safety and 

health regulations, power to direct formal investigation of accidents and cases of disease, then repeal 

and savings. 

4.3.9 The County Government Act, 2012 

This is an Act of parliament to give effect to Chapter 11 of the Constitution of Kenya, 2010; to provide 

for County Governments’ powers, functions and responsibilities to deliver services and for connected 

purposes. The Act gave credence to all 47 County Governments by repealing the Local Authority Act. The 

County Government will perform one of its functions in the form of approving the development. The 

building plans must be approved by the Kisumu County Government (County Physical Planning Officer). 

4.3.10 Public Health (Drainage and Latrine) Rules of 1958 

Rule 85 provides that every owner or Occupier of every workshop, workplace or other premises where 

persons are employed shall provide proper and sufficient latrines for use by employees. 

Rule 87 requires every Contractor, builder or other person employing workmen for the demolition, 

construction, reconstruction or alteration of any building or other work in any way connected with building 

to provide, in an approved, position sufficient and convenient temporary latrines for use by such workmen. 

Rule 91 provides that no person shall construct a latrine in connection with a building other than a water 

closet or a urinal, where any part of the site of such building is within 200 feet of a sewer belonging to 

the local authority which is at a suitable level, and where there is sufficient water supply. 

4.3.11 Work Injury Benefits Act (WIBA) 2007 

It is an act of Parliament to provide for compensation to workmen for injuries suffered in the course of their 

employment. It outlines: Employer’s liability for compensation for death or incapacity resulting from 

accident; Compensation in fatal cases; Compensation in case of permanent partial incapacity; 

Compensation in case of temporary incapacity; Persons entitled to compensation and methods of calculating 

the earnings; No compensation shall be payable under this Act in respect of any incapacity or death 

resulting from a deliberate self-injury. It also require a notice of an accident, causing injury to a workman, 

of such a nature as would entitle him for compensation to be given in the prescribed form to the director. 
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Compliance 

The  contractor will need to abide by all the provisions of WIBA in managing hazardous environment and 

accord injured persons their dues in terms of shouldering the medical expenses or compensation of the families 

should there be loss of life. 

The project proponent shall ensure the workers have relevant full gear PPEs to prevent injuries and maintain 

housekeeping within the project premises. In addition the livestock drinking points and water collection points 

will be constructed and maintained in such a way that no person or animal shall accidentally fall into the pan.  

With reference to the project plan, a fence will also be erected to ensure safety of the community. 

4.3.12 Occupational Safety and Health Act (OSHA), 2007 

This is an Act of Parliament to provide for the safety, health and welfare of all workers and all persons 

lawfully present at workplaces, to provide for the establishment of the National Council for Occupational 

Safety and Health and for connected purposes. It applies to all workplaces where any person is at work, 

whether temporarily or permanently. The purpose of this Act is to secure the safety, health and welfare of 

persons at work and protect persons other than persons at work against safety and health arising out of, 

or in connection with the activities of persons at work. It establishes codes of practices to be approved and 

issued by the Directorate of Occupational Safety and Health Services (DOSHS) for practical guidance of 

the various provisions of the Act. Before any premises are occupied, or used a certificate of registration 

must be obtained from the chief inspector. The occupier should also keep a general register define covers 

provisions for health, safety and welfare. 

Section 45 states that regular individual examination or surveys of health conditions of industrial medicine 

and hygiene must be performed and the cost will be met by the employer. This will ensure that the 

examination can take place without any loss of earning for the employees and if possible within normal 

working hours. Section 55B provides for development and maintenance of an effective programme of 

collection, compilation and analysis of occupational safety. This will ensure that health statistics, which shall 

cover injuries and illness including disabling during working hours, are adhered. 

Compliance 

The contractor shall ensure the following during construction and operation respectively: 

• The premise are kept clean at all times and have controlled access  

• There is sufficient and suitable lighting in every part of the premise in which persons are working or 
passing.  
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• There should are sufficient and suitable sanitary conveniences separate for each sex,  

• Provision of suitable protective clothing and appliances to workers  

• Fencing of premises and dangerous parts of other machinery is mandatory with adequate means of 
escape in case of fire must be provided. 

• An adequate supply of both quantity and quality of wholesome drinking water is provided. 

• Provide with maintenance, readily accessible means for extinguishing fire and response to any 
emergency during all working periods. 

 

4.3.13 The Energy Act, 2019 

This is an Act of Parliament passed to amend and consolidate the law relating to energy; to provide for 

the establishment, powers and functions of the Energy and Petroleum Regulatory Authority (EPRA) and the 

Rural Electrification Authority; and for connected purposes. The provisions of the Act apply to every person 

or body of persons importing, exporting, generating, transmitting, distributing, supplying or using electrical 

energy, petroleum products, various forms of energy, and all works or apparatus for any or all of these 

purposes. 

Compliance 

Electrical installation work shall only be carried out by an electrician or electrical contractor licensed by the 

EPRA and this shall be adhered to by the project management. The proponent shall ensure efficient energy use 

during the entire project cycle. 
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5 CHAPTER FIVE: PROJECT ALTERNATIVES 

5.1 Introduction 

This section outlines the main alternatives considered by the Proponent, an evaluation of the impacts of 

each alternative with clear information on the criteria used to assign significance and an indication of the 

main reasons for choosing the development proposed taking into account the environmental impacts. 

5.2 No Project Alternative 

The no development option entails abandoning the whole concept, and leaving the site as it is. The 

implication of this would be maintenance of status quo. As the Country grows into a middle income economy, 

as well as increased uptake of solar energy at household, institutional and commercial level, the challenge 

of managing lead acid batteries will continue to grow. This is guided by the fact that batteries have an 

average lifespan of 3 years depending on use, after which they have to be replaced. This generates the 

need for manufacture of new batteries which puts a pressure on environmental resources, while also 

generating the need for environmentally sound disposal of used batteries. This has partly contributed to 

mushrooming of informal battery recyclers who have in the past contributed to cases of pollution from lead 

recycling. 

The no project option translates to no intervention which means the demand for lead acid battery will 

continue to grow, further placing more pressure on need to invest in proper battery disposal facilities. 

5.4 Alternative Sites 

The proposed site is in a warehouse, in an area that is zoned generally as a heavy industrial area with 

few residential homes thus reducing the risk factor of lead poisoning, however the proponent will have to 

take greater measures to ensure this does not happen due to the persistent health effects of lead. 

Alternative sites will require availability of space in an equally industrial zone with no human settlements, 

thus this leaves the current site ideal for the project. 

5.5 Project Implementation with Mitigation Measures 

The proposed facility will bring to life lead which is a raw material for a series of products including new 

batteries. Otherwise the used lead batteries would be dumped in landfills with greater impacts to land 

and water and subsequent effect to living organisms. Greater lead demand for the production of batteries 
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to match the ever rising demand for batteries would also exert greater pressure to the environmental 

resource. 

The technology will use a closed production system that reduces waste thus reducing risk of emissions to air 

land and water. This offers a chance to make use of best available technology for best environmental 

practices in management of lead acid batteries. The technology will use a series of control measure 

including: neutralisation of acid. The pollutants formed during the smelting of lead shall be processed in the 

following equipments to filter the environmental pollutants and treat the pollutants of lead acid battery 

recycling to keep the emission levels within the environmental standards: Dust Collector, Cyclone, Cooling 

Tower, Spark arrestor, Bag Filters and Wet Scrubber 

If well implemented, the risk to the environment and human health will be minimal, while offering greater 

environmental and financial benefits availability as the former is relatively expensive.  
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6 PUBLIC PARTICIPATION & STAKEHOLDERCONSULTATIONS 

6.1 Introduction 

Public consultation and participation is basically concerned with involving, informing and consulting the 

general public and the directly affected persons in planning, management and other decision-making 

activities. The Environmental Impact Assessment and Audit Regulations, 2003 requires comprehensive public 

participation to be done during the EIA process. 

Public participation for the proposed project was carried out with the following main aims: 

• To inform the project area people, directly affected traders, leaders and other stakeholders about 

the proposed project and its objectives, 

• To seek views, concerns and opinions of people in the project area concerning the proposed project 

• To establish whether the project area people anticipate any positive or negative impacts from the 

proposed project, and the applicable mitigation measures for the identified negative impacts, and 

• To ensure that all stakeholder interests are identified and incorporated in the proposed project. 

6.2 The Public Participation Methodology 

The following methodology was adopted during the public participation exercise: 

6.2.1 Stakeholders Identification 

The ESIA team identified the key stakeholders for the proposed project. The stakeholders included:  

i. Immediate neighbours living in Kombura area, neighbouring industries and business establishments 

within the proposed project vicinity  

ii. Civil societies and groups operating within Kombura location 

iii. Relevant lead agencies and government departments 

6.2.2 Public Participation Avenues 

The public participation avenues that were used to get information from the stakeholders included: 

a) Initial Interviews 

b) A public consultation meeting 

c) Administration of predesigned questionnaires, and 



 
46 

d) Online consultative meeting with the relevant lead agencies and government departments 

 

6.3 Public Participation Findings 

6.3.1 The Stakeholders’ Public participation Meeting 

The participants unanimously agreed that the proposed project will be of great benefit to the Kisumu 

County residents and the entire Country as a whole by providing: opportunity to recycle the waste batteries; 

job opportunities; income and revenue source; improved infrastructure; improved security; clean water for 

domestic use. However the attendants were categorical that the negative aspects of lead pollution through 

the soil contamination, water or air pollution should be avoided at all cost and constant monitoring and 

audits should be done to ensure that the appropriate mitigation measures are being implemented to ensure 

that the community is safe. The public participation meeting minutes for the proposed project duly signed 

by representatives of all parties are attached to this report. 

6.3.2 The Predesigned Questionnaire 

The environmental experts administered twenty (20) copies of the questionnaire to the key stakeholders 

and affected persons. Of the administered questionnaire copies, sixteen (16) were filled and returned to 

the study team. The responses obtained were used to generate the next chapter of this report. The sample 

questionnaires are attached in the appendices section of this report.  
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7 CHAPTER SEVEN: PROPOSED PROJECT IMPACTS IDENTIFICATION, ANALYSIS AND MITIGATION  

7.3 Introduction 

The impact assessment section of the ESIA study systematically identifies, characterizes and evaluates the 

potential impacts arising out of the proposed project and prioritizes them through a semi-quantitative 

system so that an EMP can be developed and effectively address them. The proposed project involves 

establishment of a battery recycling plant with its ancillary facilities. Potential environmental impacts may 

arise from various sequential activities, which form an integral part of the proposed project. Impacts are 

examined under two categories i.e. negative impacts and positive impacts. The various impacts in these two 

categories are then examined in order of their level of importance and significance. They are also 

examined in categories of their time of occurrence (design cum construction or operational phase). 

The inputs used for identifying all project aspects include review of proposed project documentation and 

consultations with the Proponent and the community at large. Environmental and socio-economic components 

were identified based on review of legislation and baseline environment, site reconnaissance visits, and 

discussions with stakeholders and the Consultant’s professional judgment. 

This section begins with a summary of identified possible pollution sources, before detailing the 

methodology used to identify the possible impacts, then analysis of possible impacts and their mitigation 

measures. 

7.2 Possible Pollution Sources 

Pollutants generated due to the project activities during both the construction and operation phase are 

solid, liquid and gaseous in nature. Generation of pollutants can be continuous, periodic or accidental. 

Sources of pollutants and their characteristics during the design and operation phase are as summarized in 

the table below. 

Phase/Stage Pollution Source 

 Possible spillages of sulphuric acid causing soil 

contamination 

Receiving, inspection of batteries and  storage 

of dry/wet scrap batteries. Though the 

proponent will categorically use only dry 

batteries 
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Cleaning of Batteries Possible contamination of cleaning water with acid 

and traces of lead 

Battery cutting / crushing & separation of 

Lead contents / material & other component 

Possible soil  and water contamination from plastic and 

traces of lead 

Neutralization of acid / electrolyte Possible soil contamination 

Smelting in closed compact furnace 

 

Possible air pollution 

Refining & alloying Process 

 

None 

 

7.3 Summary of identified impacts 

The tables below summarizes the impacts identified, both positive and negative. The table also outlines the 

impacts that have been scoped out of this study, so as to allow for detailed analysis of significant impacts 

only. 

Design & Construction/Installation Phase 

Positive Impacts Negative Impacts 

Employment opportunities Noise pollution 

Promote trade Dust pollution 

OSH concerns 

Poor aesthetics 

Operation Phase 

Positive Impacts Negative Impacts 

Employment opportunities OSH concerns 

Solution to battery waste management Waste generation 

Reduction of demand for new batteries thus reduced 

demand for lead 

Other social benefits (improved security, provision of 

clean water and general development of the area 
Energy demand 

Decommissioning Phase 

Positive Impacts Negative Impacts 

Employment opportunities Increased solid waste 

Recycling opportunities OSH concerns 

Opportunity for land redevelopment/optimization Energy demand 
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7.4 Detailed Analysis of Impacts 

7.4.1 Positive Impacts during Construction & Installation Phase 

I. Employment:  

The proposed project will require both skilled and unskilled labour during the constructionphase. This will 

generate employment opportunities for masons, machine operators, plumbers, electricians, mechanical 

personals, casual labourers, engineers, among others. 

In addition to this, the need for support facilities during construction will further generate additional 

employment in the form of vendors who will supply provide goods and services to construction workers at 

the site. 

II. Revenue Generation: The proposed project relies on a technology similar to ISASMELTTM that will be 

imported from India. This will translate to taxes and duties thus revenue. Material sourcing and procurement, 

wages and salaries, as well as payment of various statutory charges will also contribute to revenue. 

III. Create Market for Construction Material Dealers: Various construction materials e.g. cement, couplers, 

welding materials, wood, sheet metal, metal bars, paint, among others as may be necessary to fit and fix 

the plant as designed in the warehouse. Most of these materials will be sourced locally hence promoting 

the respective local dealers save for the ones which will be imported as may be inevitable given that the 

technology to be used is an ‘import’ whereby the foreign dealers too will be beneficiaries.  

IV. Skill Transfer: The technology to be adopted is a new technology hence local staff shall benefit from 

the training which shall be offered by the foreign technicians/experts who have good knowledge and 

experience on the technology during plant installation and also operation. 

7.4.2 Negative Impacts during Construction & Installation Phase 

I. Noise Pollution and Vibration: Noise and vibrations from light construction activities 

during fitting and fixing the plant as designed in the warehouse shall be inevitable. 

Mitigation Measures: By virtue of the plant being predesigned and assembled for fixing in the already existing 

warehouse, noise during this phase will be minimal and within acceptable limits. In the interest of environmental 
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conservation, it is advisable that the Proponent during the plant installation commissions a noise survey so as 

to document the baseline noise status at the workplace for future reference. 

II. Dust Pollution: Partitioning of the warehouse will involve some activities e.g. wall 

building, wall drilling, wall chipping, cleaning, among others which shall generate some dust. 

Mitigation Measure: The dust likely to result from the installation phase of the plant will be minimal given that 

the plant will be installed in an already existing warehouse. Water shall be sprinkle on any loose surface as 

applicable to ensure dust resulting from the installation and partitioning tasks is suppressed. 

III. OSH concerns: The site will assume the status of a workplace immediately 

installation/construction works starts. Workplace incidents e.g. near miss, dangerous occurrence, accidents 

and occupational diseases will be likely. 

Mitigation Measures: The Proponent will strictly adhere to the provisions of OSHA, 2007 so as to ensure 

optimal levels of safety and health at the workplace. This will include: 

- Inculcating the culture of Risk Assessment at the workplace to shape decision making, 

- Appointment of a Safety Supervisor as provided in the Factories (Building Operations and Works of 

Engineering Construction) Rules, 1984, 

- Conducting Job Safety Analysis to tasks as may be applicable; 

- Subscribing to the Permit to Work System at the workplace, 

- Recruiting competent persons and ensuring workers requiring training are trained and those requiring 

supervision are supervised to curb workplace incidents, 

- Providing appropriate PPE to workers as task may demand and ensuring they are compulsorily used, 

- Ensuring statutory training to workers are effected at the workplace, among others. 

 

IV. Waste Generation: The installation/construction works will generate some wastes though minimal. Liquid 

waste to result from installation phase activities will be general waste e.g. cleaning and sanitation liquid 

waste, etc. Solid waste will include wooded and metallic off cuts, packaging wastes, etc. 

Mitigation Measures: The liquid waste arising from the installation/construction phase activities shall be 

managed through the existing elaborate liquid waste management system which will be serving all the 

warehouses. Solid waste anticipated will be collected through the help of labelled and strategically placed 

waste bins at the workplace. The solid waste will be re-used at the project to the extent feasible, re-sold where 
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applicable and the waste which remains as waste will be disposed through a NEMA licensed entity at minimum 

given the possibility of having traces of lead. 

7.4.3 Positive Impacts during Operation Phase 

I. Employment: The facility will generate employment both directly and indirectly. Technical and non-

technical staff will have to be recruited to work in the facility. In addition, sourcing for, transportation and 

delivery of batteries will generate additional employment. Services of various consultants will be required 

to offer various services including statutory obligations spelt out in EMCA Cap 387, OSHA (2007), among 

others. 

II. Waste Reduction: Battery waste is significant since thousands of lead acid batteries run out of their life 

span every year. This has generated a market of informal recyclers who have contributed to lead pollution. 

This technology gives life to dead batteries thus reducing the quantities of waste batteries that need to be 

recycled or disposed. 

III. Lowering Diseases Burden: Poisoning by lead or a compound of lead is among the prescribed 

occupational diseases in the Second Schedule of OSHA, 2007 laws of Kenya. Lead is believed to result in 

0.6% of the world’s disease burden, with adult lead poisoning mainly being of occupational origin 

(Needleman H., 2004). Lead toxicity as per Gracia R. C. and Snodgrass W. R. (2007) remains a significant 

public health concern. The technology to be used has an elaborate system to ensure that there will be no 

environmental and health concern arising from the proposed operation as opposed to informal battery 

recycling facilities which globally are known in the occupational and public health corridors for rising 

poisoning by lead burden. 

IV. Water provision: The proponent shall allow the neighbouring communities to access clean water from 

the facility water borehole otherwise they would only rely on river water whose purity is not a guarantee. 

V. Improved security: Security lights from the warehouse will come in handy to reduce theft cases in the 

area. Besides, offering job opportunity to the youths from the area will reduce idleness which would easily 

lead to ill behaviours. 

 

 



 
52 

6.4.4 Negative Impacts during Operation Phase 

I. Poor Air Quality: Conventional lead recycling facilities face the risk of lead emissions to air during 

smelting process. The technology will use a closed production system that reduces waste thus reducing risk 

of emissions to air land and water. This offers a chance to make use of best available technology for best 

environmental practices in management of lead acid batteries. The technology will use a series of control 

measure including: neutralisation of acid. The pollutants formed during the smelting of lead shall be 

processed in the following equipments to filter the environmental pollutants and treat the pollutants of lead 

acid battery recycling to keep the emission levels within the environmental standards: Dust Collector, 

Cyclone, Cooling Tower, Spark arrestor, Bag Filters and Wet Scrubber. Thus the possibility of degrading 

air quality at the workplace from the process agents is low. 

 

Mitigation Measures 

- The Proponent shall ensure that the plant operates optimally all through to address any 

accidental release of emission at the workplace and to extension the environment, 

- The Proponent shall ensure that exposure of indoor air pollutants does not exceed the 

exposure limits stipulated under the Factories and Other Places of Work (Hazardous Substances) Rules, 2007 

or under any other relevant law, 

- The Proponent shall ensure that measurements of the substances in the air are carried out at 

least once every twelve months by a certified air quality monitor, in order to determine the prevailing 

occupational exposure levels, and 

- The Proponent shall at minimum abide by the provisions of the Environmental Management 

and Coordination (Air Quality) Regulations, 2014. 

 

II. Water Pollution 

- During the cleaning process, there is risk of traces of lead contaminating the water used in case of broken 

batteries, 

- During draining of acid from the batteries there is risk of spillage of sulphuric acid contaminated with 

lead, 

- When industrial batteries are opened up for cleaning there is risk of lead contaminates spillages, and 
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- This spillages if in significant quantities and if not well managed may be washed during cleaning and find 

their ways into water bodies leading to pollution. 

Mitigation measures: 

- Used lead-acid batteries should be transported as hazardous waste. The batteries should be kept upright and 

separated by cardboard or other non-conducting material and then placed in sealed containers or otherwise 

secured, e.g. on pallets covered with shrink wrap, to prevent them moving about 

- The main technical staff will undergo training from the equipment supplier prior to set-up, 

- All staff to undergo sensitization and training on safe practices within the plan, 

- The activities within the plan are automated in a closed system to reduce the risk of spillages, 

- All the acid is captured within the system should be neutralised before channelling to the septic tank reducing 

the pollution risk 

 

III. Emissions to Land 

Emissions to land may occur if contaminated materials are not properly handled and disposed. This may 

include acids from the batteries, contaminated electrolytes and lead and plastic casing. The facility will 

handle lead acid batteries thus need for proper handling and storage to reduce spillages and waste. 

Mitigation measures: 

- All batteries will be inspected for physical damage prior to being accepted for refurbishment. Leaking 

batteries should be placed in acid-resistant containers. The number of stored batteries should be controlled. 

There should be prominent hazard warnings. 

- Used lead-acid batteries will be transported as hazardous waste 

 - All workstation floors shall be resin impermeable flooring so as to prevent liquids penetrating into the soil, 

- All operations shall be strictly limited at the resin impermeable floor workstations so as to prevent liquids 

penetration into the soil 

- Preferably colour coded waste bins or an equivalent shall be provided strategically at the workplace to 

facilitate solid waste management, 
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- Contract a licenced waste handler to collect and dispose the solid waste 

- Solid waste production and disposal records shall be kept at the workplace for future reference, 

- Process related liquid waste by design shall be isolated from the black and grey-water streams: 

- The process wastewater will be neutralised before being directed into the plant’s designated NEMA licensed 

septic tank 

- Solid waste management at the facility shall be strictly guided by the provisions of the Environmental 

Management and Coordination (Waste Management) Regulations, 2006, and 

- Liquid waste management at the facility shall be strictly guided by the provisions of the Environmental 

Management and Coordination (Water Quality) Regulations, 2006. 

IV. Occupational Safety and Health Concerns 

The operational phase of the proposed project will fully assume the status of a workplace and like any 

other place where people are working, workers may encounter a work related incident in the course of 

work e.g. contract an occupational disease like lead poisoning, fire outbreaks leading to injuries or even 

death, back injuries, muscle strain, skin inflations, slip, trip, falls, etc. 

Mitigation Measures: 

- The Proponent shall ensure that the plant operates optimally all through for optimal safety and health at the 

workplace, 

- The Proponent will maintain appropriate work procedures which all employees must follow while at work, 

- The Proponent will ensure that thorough examinations and tests of all engineering control measures are 

carried out at intervals not exceeding 24 months by an engineering controls examiner, a report issued and the 

recommendation therein fully implemented, 

- The Proponent shall inform the workers of the hazards associated with exposure to chemicals used at the 

workplace and shall facilitate the training of the worker on safety, 

- The Proponent shall ensure that workers undergoes medical examination in accordance with the requirements 

of the Factories and Other Places of Work (Medical Examination) Rules (2005), 

- Proponent shall provide appropriate PPE to workers as per the task demand, 
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- Prohibition of smoking, eating or drinking at the production area at the workplace and have designated 

area(s) for the latter; 

- Proponent shall maintain an updated inventory of MSDS for all chemicals used at the workplace for future 

reference, 

- Proponent shall avail MSDS for all chemicals used at the workplace to the users who shall compulsorily adhere 

to the provisions therein, 

- The Proponent shall strictly adhere to the provisions of the Factories and Other Places of Work (Hazardous 

Substances) Rules (2007), and 

- The Proponent shall strictly adhere to the provisions of OSHA, 2007 for optimal safety and health at the 

workplace. 
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CHAPTER EIGHT: ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

8.0 Introduction 

This ESMP is a site-specific document which has been developed to ensure that the Proponent can implement 

the proposed project in an environmentally sustainable manner. Additionally, the ESMP through the 

documentation of the anticipated impacts, mitigation measures, assigning of responsibilities, and the relative 

cost element attached to implementation of the mitigation measures guide in ensuring sustainable 

development all along the project cycle. 

The ESMP includes four major elements; 

• Commitment & Policy: The Administration will strive to provide and implement the EMP that 

incorporates all issues related to air, land and water for the proposed project, 

• Planning: This includes identification of environmental impacts, legal requirements and setting 

environmental objectives, 

• Implementation: This comprises of resources available to the developers, accountability of 

contractors, training of operational staff associated with environmental control facilities and 

documentation of measures to be taken, and 

• Measurement & Evaluation: This includes monitoring, corrective actions, and record keeping. 

8.2 Design/construction and operational phase ESMP 

The ESMP for the proposed battery recycling facility during the design/construction and operational phase 

as proposed is shown in the table below. 
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8.1 Environmental and Social Management Plan (ESMP)  

Development 
Stage 

Potential 
Impact 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recommended Mitigation Measures Responsibility & 
Timeframe 

 Targets and Cost 
Estimates 

Monitorable 
Indicators 

Installation/ 
Design Phase 

Environmental 
Pollution 

Ensure contractor undertaking on 
environmental considerations, 
 

Monitor trends on safety and health of 

design workers and neighbourhood, 
 

Sprinkle water to harness dust during 
offloading of construction materials, and 
 

Contractor to maintain material 
balance records at all times. 
   

Proponent and 
Contractor 
 

Continuous 
throughout 
design period 

Sustainable design 
 

No direct cost 
involved 

-Complaints from 
neigbourhood, 
 

-Concerns from 
environmental 
authorities and 
local authorities. 
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Waste 
Management 

  Disposal of waste be done in 
accordance to the Waste Management 
Regulations (2006) and Water Quality 
Regulations (2006), 
 

Colour coded waste handling bins 
should be provided within the premise and 
arrangements made for frequent 
emptying, 
 

Ensure good housekeeping to ensure 
reduction of litter, 
 

Contractor to undertake safe waste 
disposal, verify legality of waste 

disposal destination, 

Proponent and 
Contractor 
 
 

Continuous 

throughout design 
period 

Safe design waste 
management 
 

Kshs. 50,000 

Compliance with 
the Waste 
Management 
Regulations (2006) 
and Water Quality 
Regulations (2006) 

 
  The liquid waste arising from this phase 

activities shall be managed through the 
existing elaborate liquid waste 
management system serving all the 
warehouses, and 
 

Solid waste will be re-used at the 
project to the extent feasible, re-sold 

where applicable and the waste which 
remains as waste will be disposed 
through a NEMA licensed entity at 

minimum. 
  
Provide workers with appropriate PPE, 
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OSH Concerns Train workers on manual handling 
techniques, 
 

Train workers on first aid administration, 
 

Provide and maintain adequately stocked 
first aid kit(s) at the workplace, 
 

Inculcate a culture of Risk Assessment 

at the workplace to shape decision 

making, 

 

Appointment of a Safety Supervisor 

as provided in the 

Proponent and 
Contractor 
 

During design 

Reduced accidents 
and costs 
 

Kshs. 100, 000 

Accident reports 
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  Factories (Building Operations and 

Works of Engineering 

Construction) Rules, 1984, 

 

Conducting Job Safety Analysis to 

tasks as may be applicable, 

 

Subscribing to the Permit to Work 

System at the workplace, 

 

Recruiting competent persons and 

ensuring workers requiring 

training are trained and those 

requiring           supervision are 

supervised     to curb     workplace 

incidents,  

 

Providing appropriate PPE to workers as 
task may demand and ensuring they are 
compulsorily used, and 
 

Ensuring statutory training to workers are 
effected at the workplace, among others. 

   

Social Aspects Address concerns of neighbouring land 
users and tenants as per this report, 
 

 Integrate public safety in the design  

process, 
Utilize local labor for design to enhance 
social harmony 

Proponent and 
Contractor 
 

 Initiate action  

Social harmony 
 

No direct cost 
 involved  

Residents 
complaint 

 

 Public opinion  
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Operation Phase 

 
 
 
 

  

 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

.   

Noise during this phase will be 
minimal and within acceptable limits. The 
Proponent will commission a noise survey so 
as to document the baseline noise status 
at the workplace for future reference. 

with design   

Noise pollution 
and vibration 

Proponent Kshs. 35,000 Complaints from 
neighboring tenants 
 

Noise survey 
report 

Dust Pollution 
 
 

  

Sprinkle water on any loose surface as 
applicable to ensure dust resulting 
from the installation and partitioning 
tasks is suppressed.   

Equipment specifications to conform 
with environmental standards, 
 

Ensure all the waste waters from the 
operations is neutralised before 
channelling to the septic tank 
 

Integrate environmental components in 
the site design (waste management, 
emission controls, etc.), 
 

Apply to the extent possible provisions of
 the Water Quality Regulations 
(2006), Kisumu County by-laws, 
Public Health Standards, etc., and 
 

Enhance      in-house     awareness     and 
sensitization          on          environmental 

Proponent and 
Contractor 

Kshs. 10,000 Complaints from 
neighbouring tenants. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Environmental 
Pollution: 
-Possible 
spillages of 
sulphuric acid, -
Possible 
contamination of
 cleaning 
water with acid 
and     traces     of 
lead 

 
 
 
 

  

Proponent 
 
 

Immediately and 
continuous. 

Integration of 
environmental 
components/ideas in
 the            
site operations. 
 
 

Kshs. 200,000 per 
year 

Discharges into 
the                   public 

drainage system, 
 

Related health 
effects to the site 

operators, 
 

Public complaints 
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Solid Waste 
Management 

protection initiatives,   

Contract NEMA registered waste 
handler for the solid waste and ensure the 
battery casing  and solid waste from the 
process is collected by hazardous waste 
handler 

Proponent 
 

 Immediately and  

Streamlined waste 
flow paths. 
  

Waste categories 
and separation, 
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Waste handling bins preferably colour 
coded should be provided within the 
premise and arrangements made for 
frequent emptying, 
 

Ensure good housekeeping to ensure 
reduction of litter, 
 

Solid waste production and disposal 
records shall be kept at the workplace for 
future reference, 
 

Embrace the 3R’s concept (Reduce, 
Reuse and Recycle) at the workplace, 
 

Reuse of packaging materials, 
 

Raise awareness among the staff about 
waste minimization, 
 

Compliance to the Waste Management 
Regulations (2006), 
 

In-house training on waste 
management options for managers and 
supervisors, and 
 

Provide leadership in waste recycling and 
re-use.  
 

continuous.  

Kshs. 200,000 per 
year 

Mode of transfer 
 

Final destinations. 



 
64 

 Water 
Pollution 
-risk of traces 

 
Spoilt batteries will be handled with a lot 
of care to avoid spillage during 
collection, transportation and storage. A 
spill kit or impermeable floor will be 
used. 

Proponent 
 

 Immediately and  

Streamlined 
management of 
waste water.  

Effluent Discharge 
License 
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 of lead from 
broken batteries, 
-Risk of 
sulphuric acid 
spillage during 
draining of 
acid from the 
batteries 

The facility will begin operations with 
normal lead acid batteries that do not 
require opening thus reducing risks of lead 
exposure, 
 
 

The staff will undergo training from the 
equipment supplier prior to set-up, 
 
 

All staff to undergo sensitization and 
training on safe practices within the plan, 
 
 

The activities within the plan are 
automated in a closed system to reduce the 
risk of spillages, 
 
 

All the acid is captured within the 
system and recycled back thus no need for 
disposal effectively reducing the pollution 
risk, 
 
 

The organic compound used for 
refurbishment is environmentally safe thus 
no risk to health and environment 
(certifications provided in annexes), 
 

Regular monitoring of drainage 
channels, 
 

Avoid materials that block the drainage 

continuous.  
 

Kshs. 150,000 per 
year 

Analysis reports 
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  system, and 
 
 

Ensure compliance to Water Quality 

 Regulations of 2006.  

All batteries will be inspected for 
physical damage prior to being 
accepted for refurbishment, 
 
 

All workstation floors shall be on resin 
impermeable flooring to prevent 
liquids penetrating into the soil, 
 
 

All operations shall be strictly limited at
 the resin impermeable floor 
workstations       to       prevent       liquids 
penetration into the soil, 
 
 

Process related liquid waste shall be 
isolated from the black and greywater 
streams, 
 
 

The process wastewater will be 
directed into the plant’s designated 
wastewater treatment plant under 
management     of a NEMA     licensed 
company for hazardous waste for 
treatment to acceptable limits and 
disposal as may be appropriate, and 

    

Emissions to 
land 
(Acids from the 
batteries, 
contaminated 
electrolytes     and 
lead) 

Proponent 
 

Immediately and 
continuous. 

Streamlined 
management of 
wastes. 
 

Operating in 
harmony              with 
surrounding tenants 
and communities 
 
 

Kshs. 180,000 
annual estimates 

Effluent Discharge 
License 
 

Analysis reports 
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The blackwater and greywater from the 
facility will be disposed through the 
Biodigester system serving the go downs
  
Address any accidental release of 
emission at the workplace and to 
extension the environment, 
 

Exposure of indoor air pollutants 
should not exceed the exposure limits 
stipulated under the Factories and 
Other Places of Work (Hazardous 
Substances) Rules, 2007 or under any 
other relevant law, 
 

Air quality measurements of the 
substances in the air should be carried out 
at least once every twelve months by a 
certified air quality monitor to determine 
the prevailing occupational exposure 
levels, and 
 

Abide by the provisions of the 
Environmental Management        and 
Coordination (Air Quality) Regulations, 

 2014.   

 
 
Draw of-site contracts to enhance 
socially acceptable procedures, 
 

Involve more independent interested 
 parties (licensed waste collectors) in  

   

Air Quality 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Project Manager 
 

Throughout 
operation 

Reduced concentrations
 of 
aerial pollutants 
 

Kshs. 80,000 per 
year. 

Public complaint 
 

No occupational 
related diseases 

 
 
 
 
 

  

Social Aspects 
 
 
 
 

   

Proponent 
 

Upon 
commissioning 
 then continuous  

Social acceptability 
and co-existence. 
 

No cost 

Health problems 
and degradation of 
environmental 
resources, 
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   establishing options for waste 
recycling, 

 Quick and effective 
response to 
emergencies. 
 

Annual budget 

of Kshs. 150,000 

The public 
opinion, 
 

Satisfaction to the 
 relevant authority  
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Occupational 
Safety and 
Health 
Concerns (lead 

poisoning, fire 
outbreaks 
leading to injuries or 
even death, back 
injuries, muscle strain, 
skin inflations, slip, 
trip, falls) 

Ensure the plant operates optimally all 
through for optimal safety and health at 
the workplace, 
 
 

Maintain appropriate work procedures 
which all employees must follow while at 
work, 
 
 

Thorough examinations and tests of all 
engineering control measures should be
 carried out at intervals not 
exceeding       24       months by       an 
engineering controls examiner, 
 
 

Inform workers of hazards associated 
with exposure to chemicals at the 
workplace and facilitate the training of 
the worker on safety, 
 
 

Ensure workers undergo medical 
examination in accordance with the 
requirements of the Factories and 
Other      Places of      Work      (Medical 
Examination) Rules (2005), 

The proponent 
 

Immediately and 
continuous 

 The security and 
safety of the 
neighbouring 
premises, 
 

Safety cases over 
a period of time, 
 

Response period 
on safety       and 
medical aspects. 
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  Provide appropriate PPE to workers as per 
task demand, 
 
 

Prohibition of smoking, eating or 
drinking at the production area at the 

workplace and have designated area(s) for 
the latter, 
 
 

Maintain an updated inventory of 
MSDS for all chemicals used at the 
workplace for future reference, 
 
 

Strictly adhere to the provisions of the 
Factories and Other Places of Work 
(Hazardous Substances) Rules (2007), 
 
 

Strictly adhere to the provisions of 
OSHA, 2007 for optimal safety and 
health at the workplace, 
 

Maintain safety reticulation (e.g. fire 
detection and fighting equipment), 
 

Install all machines and equipment with 
protective guard rails at the moving 
parts, 
 

Adequately stocked First Aid box(es) 
should be provided and should be 
readily accessible, 
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There shall be most current emergency 
telephone number poster displayed 
within the premise, 
 
 

Enough space must be provided within the

 premises to allow natural 
ventilation, and 
 

Floors should be free of debris, 

 spillages and any tripping hazard.  

Initiate a noise mapping programme 
and keep monitoring, and 
 

Train, provide ear muffs and enforce 
compliance. 

   

Noise levels The Supervisors 
 

Upon 
commissioning and 
continuous. 

Compliance 
 

Kshs. 50,000 for 
equipment            and 
professional guidance. 

Occupational 
levels of 90 dBA, 
 

External receptors 
as defined under 
the Noise
 and 
Excessive Vibration 
Pollution
 Control 
Regulations, 2009 

Compliance 
aspect 

Develop an environmental policy, 
 

Establish a legal register on critical 

relevant environmental laws, 
 

Annual environmental audits as required by 
law, and 
 

Develop Standard Operation Procedures 
focusing on environment, health and 
safety. 

The proponent 
 

Continuous 

An all-time compliance 
 

Kshs. 150,000 per 
year 

To ensure 
compliance      with 
laid                   down 
guidelines  at all 
times 
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Institution 
Framework   

Adapt environmental aspects in 
administrative framework, 
 

Review the contracting arrangement at all 
levels of the operations, 
 

Establish a monitoring and reporting 
protocol on environmental 
conservation, and 
 
Engage a professional to oversee 
environmental management.  
Encourage the use of energy saving 
bulbs, 
 

Switching off lights when not in use, 
 

Consider the use of other renewable 
energy forms such as solar to 
supplement energy use in the building, and 
 

Installation of only type approved 
gadgets within the premises. 

The proponent 
 

Continuous 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

  

Coordinated 
environmental 
management 
 

No direct costs 
anticipated 
 
 
 
 
 
 

  

Efficient energy use 
 

To be determined 

To ensure that all 
actions
 
on environment      
are integrated in 
the future      
corporate business 
plans 
 
 
 
 
 
 

  Energy use The proponent 
 

Continuous 

To ensure proper 
and documented 
targets of 
energy used. 

Water use Put in place measures for quick 
detection and repair of pipe leaks, 
 

Ensure taps are not left running, 
 

Install water conserving taps that turn off 
immediately when not in use, and 

The proponent 
 

Continuous 

Efficient water use 
 

To be determined 

Amount of water 
used 
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Ensure close monitoring of the water 
used. 

    

Capacity 
Building 
(Documentation and 

human resources 

capacity) 
 
 
 
 
 
 
 
 
 

  

Establish an information resource 
point (for     reference by     the site 
operators), 
 

Document in-house guidelines and 
procedures           on           environmental 
management, 
 

Develop a training programme for 
workers on safety, health, and 
environment, and 
 

Engage a qualified staff to oversee 

environment, health, and safety.   

Establish a waste collection, transfer 
and storage mechanisms, 
 

Characterize and identify all waste 
streams up to final destinations, 
 

Monitor the carrying capacity of the 
environmental infrastructure receiving the 
wastes, and 
 

Install monitoring facilities along the 
waste pathways. 

The proponent 
 

Continuous. 

Sustainability and 
sharing with others. 

To provide 
necessary 
knowledge, tools 
and awareness to 
all      workers      
for effective       
human resource 
capacity 
development. 

Physical 
infrastructural 
capacity 

The proponent 
 

Continuous. 

No direct costs 
involved. 

This provide 
organized system 
for     the     workers 
with     respect to 
environment, health 
and safety 
protection 

Collaboration Collaborate with other players on 
environmental        protection,        waste 

The proponent Sustained capacity 
building 

Relevant 
government 

      bodies
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Decommissioning Compost 
impacts 

 management programmes.  

The proponent, 
NEMA, CGM and 
environmental expert. 
 

Process to take a 
month on a pre-
agreed schedule 

  

Rehabilitated site 
 

Costs to be 
Identified      through 
the decommissioning 
audit report 

Air quality and soil 
status in the area. 
 

Social
 an
d economic 
implications in the 
area 
 

Destination of 
waste

 materi
al disposal.  
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8.3 Project Decommissioning 

Decommissioning refers to the final disposal of the project and its associated materials 

at the expiry of the project lifespan. It is the last stage involving winding up of 

the operational activities of a particular project and safe removal of all materials 

resulting from the decommissioning activities. 

 

Decommissioning releases valuable assets and sites for alternative use, recycling and 

reuse of materials and the restoration of environmental amenity. It aims at achieving an 

end-point that is sensible in technical, social and financial terms, that properly protects 

workers, the public and the environment as well as complying with the basic principles 

of sustainable development. In this period, the proponent should: 

Notify NEMA and other relevant authorities on intension to stop operations at 

least 3 months in advance 

Carry out a decommissioning audit and submit report to NEMA for review six months in 

advance 

Close down equipment and participate in the plan for site inspection 

Initiate removal following strictly recommendations of the decommissioning audit report 

Initiate a programme to rehabilitate the site to near its original state 

Monitor the site on related parameters for 1 year 
 

Table 8: Decommissioning Phase Environmental Management Plan 
 

 
 

 

Expected 

Negative 

Impacts 

 

Recommended Measures 
 

Responsible 

Party 

 

Time Frame 

Scrap materials 

and other debris 

(overburden soil, 

used internet           

and electrical 

cables, steel           

metals, reflector 

materials, etc.) 

• Use of an integrated solid waste 

management system i.e. through a 

hierarchy of options. 

• Wastes generated as a result of 

facility decommissioning 

activities will be characterized in

 compliance with standard 

waste management procedures. 

• The contractor will select NEMA 

approved disposal locations and 

the county government based on

 the properties  of the 

particular waste generated. 

Proponent & 

Contractor 

During 

decommissioning 
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Expected 

Negative 

Impacts 

 

Recommended Measures 
 

Responsible 

Party 

 

Time Frame 

 • All facility, machinery, equipment, 

structures and hand tools that will 

not be used for other purposes      

should be removed and reused or 

rather sold/given to scrap material 

dealers. 

Proponent & 

Contractor 

 

During 

decommissioning 

• Where recycling/reuse of the 

machinery, equipment, structure and      

other waste materials is not 

possible the materials should     be 

taken to NEMA approved 

dumpsites by a duly registered 

waste transporter. 

Proponent & 

Contractor 

 

During 

decommissioning 
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8.2 Environmental and Social Monitoring Plan (ESMONP) 

Table 9- 3 Summary of structured monitoring 

 

Item Parameters Frequency Location 

Soil erosion  Soil erosion rates As per plan Farms 

Water Quantity Volume, flow, duration, 

Usage 

As and when it rains Intake, tanks, 

pipes 

Water Quality As per the Second 

Schedule 
of the Legal Notice 
No.120 

of 2006 

Regularly Intakes and Farms 

Disease incidences Particular diseases 
(outpatient records) 

Regularly Project area and 
its environs 

Vegetation and 
habitats 

Vegetation structure 
and biodiversity 

Annually On farm and in 
community 

Hydrology Discharge As and when it rains Upstream, 
Downstream 

Routine visual 
inspection of the 

water supply and 
irrigation 
infrastructure 

Foundation conditions, 
cracks, leakages, etc 

Regularly Project area 

Community 

involvement and 
participation  

• Progress reports by 

CPCU scheme 
officials. 

• Amount of 

contribution for 
infrastructure 
maintenance 

Monthly  

 
Harvesting periods 

Farms 
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9. CHAPTER NINE: CONCLUSION AND RECOMMENDATION 

9.1 Conclusion 

This ESIA report has been prepared for this project based on baseline environmental 

data collected for the study area. Identification and prediction of significant 

environmental impacts due to the proposed project with an Environmental Impact 

Statement followed by delineation of appropriate impact mitigation measures in an 

ESMP are included in the ESIA Study Report. 

 

The proponent should commit to adhere to issues raised in this report and fully 

implements the aforesaid mitigation measures and ensures full compliance with 

environmental laws and regulations. The implementation of the ESMP forms basic 

tenets of successful implementation of the project and the proponent promises to 

ensure its full application. 

 
 

9.2 Recommendations 

• Need to undertake ambient lead levels in air quality and water quality within the 
facility- baseline and during annual monitoring exercise. 

• Adhere to the provisions of the formulated Environmental Management and 

Monitoring Plan to mitigate the predicted negative environmental and social 

impacts during construction, operation, and decommissioning phases. 

• Conduct statutory annual environmental audits through licensed experts during 

operation phase. 

• During full operation of the proposed development, adhere to waste 

management regulations i.e. through contracting hazardous waste handler to 

manage all the waste generated within the premises. 

• Ensure that all operation permits and licenses have been acquired and strict 

adherence to various law provisions observed accordingly. 

• Modification and construction of proper storm water drainage systems 

simulating the natural landscape and drainage patterns to ensure for proper 

storm water flow within and outside the premises. 
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Appendices  

Appendix 1: Minutes of 1st public participation with the neigbouring communities  

MINUTES OF PUBLIC PARTICIPATION MEETING (YOUTH, WOMEN/ MEN 

GROUPS, CBOs &NGOs) DURING THE ESIA STUDY FOR THE PROPOSED LEAD 

BATTERY SERVING FACILITY ON LR No. KISUMU/KOMBURA/2184, KOMBURA, 

NYANDO SUB COUNTY KISUMU COUNTY ON 06/05/2022 AT 10.00 AM 

Members present                                                        

              Name                                           Organization  

1. Melyne Amollo                              EIA Expert                              Chairperson 

2. Millicent Omollo                            EIA Expert                              Secretary 

3. Kiran Patel                                      Proponent 

4. John Ajigo 

5. George Kola                                   Common Goal 

6. Susan Obura                                   Common Goal 

7. Rosemary Atieno Ochola               Common Goal 

8. Paul Agalo                                      Korowe Youth Group 

9. Desmond Ogola                              Lela Youth Group 

10. George Riakor                                Korowe Youth Group 

11. Monica Anyango Ayiecho             Nyopiyo Women Group 

12. Belinda Atieno Kong’o                  Nyopiyo Women Group 

13. Rose Okau                                      Nyopiyo Women Group 

14. Alfred Oketch                                 CBO 

15. Paul Ochieng                                  Korowe Youth Group 

16. George Obiero                                Bishop 

17. James Otieno                                  Layread 

 

ATTENDANCE 

Male Female Total 

10 7 17 

 

Agenda 

1. Introduction 

2. Brief of the project design 

3. Community Feedback 

4. Impact Identification and Predictions 

5. A.O.B 
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Min 1: Introduction  

The meeting was called to order by the EIA team at 10.00am with a word of prayer from Mrs. 

Rose Okau which was followed by a session of introduction. The expert team was introduced by 

Ms. Melyne. The project team was introduced by Mr. Ajigo, who then allowed the members 

present to introduce themselves and the groups they represent. Ms. Melyne Amollo then welcomed 

the participants to the meeting and explain the need importance of public participation in 

accordance with the EIA Regulations 2015. 

Min 2: Brief of the project design 

Mr. Kiran told the members of his plans to start up a lead battery servicing facility in the area 

explaining that the project will be first in the region. He explained that after thorough consultation, 

he settled on the closed system as the method of production to minimize pollution by air using a 

40M chimney and water pollution since no water would be discharge directly to the surrounding. 

He explained his plan to employ from the community, with a major focus on women and youths. 

Matters health, the proponent plan to issue his employee with all the required personal protective 

equipment (PPEs), health insurance and milk to curb respiratory diseases.  

Min 3: Community feedback 

During his brief, George Kola wanted to know how Mr. Kiran plans to get his employees. Mr. 

Kiran explained that the community will be given the priority when it comes to employment. He 

also specified that he will only get skilled technicians from outside the community if the 

community does not have the required technicians. 

Mr. Paul Agalo asked to know how the management will handle cases of harassment against 

women and the minimum qualification for employment. The proponent specified that matters 

employment will be on need basis and according to labor laws. 

Mr. Desmond Ogolla raised concern over contamination issues with respect to the existence of a 

bakery within the same plot as the proposed battery service. This was explained using the closed 

system of operation that the proponent plans to use. The system would ensure that there are no 

intentional discharges of lead and its products to the environment. The lead refurbishing facility 

will also be situated 5 blocks away from the bakery hence no room for contamination. The workers 

PPEs will remain in their changing rooms. 

Mrs Monica Anyango requested to know the fate of wastewater from the facility. Mr. Kiran explain 

that he already has two septic tanks and has plan underway to construct a third septic tank which 

will be used to hold the wastewaters and later collected by licensed exhausters. 

Min 4: Impact identification and mitigation measures 

Given that the project is likely to have both positive and negative impacts during construction, 

decommissioning and operation phases, the EIA team and community members enumerated the 

positive and negative socio-economic impacts.  

On the positives which were viewed as benefits, it was observed by a member Mr. Desmond Ogolla 

that the project would provide employment opportunities to men, women and youths of the area 

in different capacities. This was supported by Mrs Rose Okau who reiterated that women are likely 

to be empowered as they are the ones who suffer most from poverty. Alfred Oketch noted that 
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with employment and income circulation, livelihoods will be improved, businesses will grow, 

more businesses will open up to meet the high demand of products in the area. 

Mrs. Rosemary Ochola foresaw an improvement in infrastructure like electricity, roads, 

improvement in housing conditions to accommodate visitors with the inception of the project. Mr. 

George Kola saw a future with even more industries in the area as this project will open up the 

area to more investors. 

Mr. Desmond Ogolla saw a change in land use from a wetland to a development area hence land 

reclamation. 

On the negative side, it was observed that the project would lead to air pollution and its subsequent 

effects. It was then proposed that the proponent strictly follow the closed system of operation, and 

also ensure that machines are serviced and maintained according to the operation and management 

guidelines. The community was further advised to be vigilant in monitoring the project once it 

begins and report any changes in the ecosystem in terms of water quality, air quality and waste 

generation.  

Insecurity came out as one of the negative consequences that are likely to arise with the project 

inception due to difference in income and the growth of the area. It was agreed that the area which 

is served by an administration police post will have to improve the security using vigilante groups. 

The members urged the project management to set up and facilitate the vigilante group as well as 

erect security lights along the road to curb cases of crime. 

Mr. Paul Ochieng raised a concern over an increase in cases of battery related theft to meet the 

demand for battery refurbishment at the plant, it was however explained that the company would 

have used battery collected from different places to supplement its demand. The community’s 

supply will be bonus. The proponent also explained that he will test the batteries for electrical 

sensitivity before accepting them for recycling. 

Water pollution was also cited by Mr. George Kola as a likely impact of the project. the community 

was assured of zero water discharge from the system. The proponent was also advised by the 

experts that he must ensure that the septic tanks are maintained and emptied regularly to prevent 

accidental spillages and bursts. On the part of the community, they were urged to regularly present 

water and soil samples to the relevant authorities for testing. 

Other negative impacts that were foreseen by the members include an increase in divorce cases as 

a result of women empowerment, and visitors in the area. The community was however called 

upon to practice self-discipline and care for their families. 

Min 5: AOB 

The meeting in the wrap-up remarks had the following issues; 

• A hospital be set up near the site to help with accidents related to the operations of the 

company 

• Have a movement as a community that will help solve problems that may arise. 

There being no any other business a meeting was adjourned at 12.09pm with a prayer from Bishop 

George Obiero. 
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Appendix 2: Minutes of key expert consultation meeting 

MINUTES OF PUBLIC PARTICIPATION MEETING (NEIGHBORING COMMUNITY 

AND THEIR LEADERS) DURING THE ESIA STUDY FOR THE PROPOSED LEAD 

BATTERY SERVING FACILITY ON LR No. KISUMU/KOMBURA/2184, KOMBURA, 

NYANDO SUB COUNTY KISUMU COUNTY ON 06/05/2022 AT 02.00 PM 

Members present                                                        

              Name                                           Village 

1. Melyne Amollo                           EIA Expert                              Chairperson 

2. Kiran Patel                                   Proponent   

3. Carren Owuor                              Kombura chief 

4. Lawrence O.                                Snr Assistant chief 

5. David Otieno Mbogo                  Office of the chief 

6. Kevin Owade                               Ward Administrator 

7. James Oyamo                               Village Administrator 

8. Kennedy Okuto                            Masogo Village Elder 

9. Millicent Omollo                          EIA Expert  

10. John Ajigo                                   Community member 

11. John Ongany                                Community member 

12. Mary Akinyi                                Community member 

13. Wilfrida Obura                             Community member 

14. Susan Obura                                 Community member 

15. Kennedy Odhiambo                     Community member 

16. Alfred Ochieng                             Community member 

17. Paul Ochieng                                Community member 

18. George Kola                                 Community member 

19. Richard Odida                              Community member 

20. Charles Ochieng                           Community member 

21. Samwel Ondiek                            Community member 

22. Hezbon Ouma                             Community member 

23. Stephen Nyanjong                        Community member 

24. Michael Odhiambo                      Community member 

25. George Ochieng                          Community member 

ATTENDANCE 

Male Female Total 

19 6 25 
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Agenda 

6. Introduction 

7. Brief of the project design 

8. Community Feedback 

9. Impact Identification and Predictions 

10. Recommendations  

Min 1: Introduction  

The meeting was called to order by the EIA team at 02.20pm with a word of prayer from Mr. 

Samwel Ondiek which was followed by a session of introduction. The expert team was introduced 

by Ms. Melyne. The Assistant chief Mr. Lawrence introduced the team from the office of the chief 

and ward administrators. The project team was then introduced by Mr. Ajigo, who then allowed 

the members present to introduce themselves and the villages they represent. The Assistant chief 

opened the meeting by welcoming the participants to the meeting. The chairperson then explained 

the purpose of the meeting and the need importance of public participation in accordance with the 

EIA Regulations 2015. 

Min 2: Brief of the project design 

Mr. Kiran told the members of his plans to start up a lead battery servicing facility in the area 

explaining that the project will be first in the region. He explained that after thorough consultation, 

he settled on the closed system as the method of production to minimize pollution by air using a 

40M chimney and water pollution since no water would be discharge directly to the surrounding. 

He explained his plan to employ from the community, with a major focus on women and youths. 

Matters health, the proponent plan to issue his employee with all the required personal protective 

equipment (PPEs), health insurance and milk to curb respiratory diseases.  

Min 3: Community feedback 

During his brief, the chief requested to know how the proponent will take care of pollution from 

lead stating that however high the chimney is raised, when it rains lead will still end up in water 

bodies. Mr. Kiran was advised by Ms. Melyne that prevention should be the first means of 

controlling air pollution from the plant. Methods of pollution control were stated as ensuring that 

the chimney and machines are maintained and serviced, sticking to the closed system, and ensuring 

that the workers are given appropriate personal protective equipment. The chief advised the 

proponent to ensure that he purifies the air before releasing it to the environment. 

Mr. George Kola asked how the workers will be protected against emergency. It was elaborated 

that the most important method will be prevention, but should there be an emergency, the workers 

will be protected through the Worker’s Injury Benefit that insures workers. The workers will have 

an insurance cover, and protective gear like boots, masks, helmet and aprons. 

Mr. Hezbon questioned the existence of a bakery in the same compound with a lead battery 

refurbishing company. He raised concerns over contamination of bread from the bakery. It was 

however explained that the bakery being in godown number 2 will not in any way be contaminated 

with substances from the lead battery plant since it will be established in godowns 6, 7, and 8 with 
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major processing activities in godowns 7 and 8. The system will also ensure zero release of 

pollutants to the atmosphere as it will employ a closed system of operation. 

Min 4: Impact identification and mitigation measures 

Given that the project is likely to have both positive and negative impacts during construction, 

decommissioning and operation phases, the EIA team and community members enumerated the 

positive and negative socio-economic impacts.  

On the positives which were viewed as benefits, it was observed by a member Mr. Richard Odida 

that the project will provide employment opportunities to the community members especially 

youths and women. This will in turn raise the living standards of the people. The people will be 

able to educate their children, and feed their families. Mr. Lawrence noted that with employment, 

there will be income circulation which will uplift the economic status of the community. Small 

scale business owners will be empowered. 

Mr. Hezborn added that the community will gain from the project through Community Social 

Responsibility like supporting needy children in terms of school fees, supporting education, 

improving hospitals. 

On the negative side, Madam Chief observed that the project would lead to air pollution and its 

subsequent effects. It was then proposed that the proponent strictly follow the closed system of 

operation, and also ensure that machines are serviced and maintained according to the operation 

and management guidelines. The community was further advised to be vigilant in monitoring the 

project once it begins and report any changes in the ecosystem in terms of water quality, air quality 

and waste generation.  

Water pollution also came out as a problem likely to be encountered in the region. Mr. Lawrence 

noted that the area has a high water table and a slight contamination in the well through 

underground seepage would go a long way. It was resolved that the main source of water pollution 

would be from cleaning of the plastics and this water will be channeled to the septic tank and later 

collected by licensed exhausters. The community was advised to regularly take samples of water 

to the water resources management authority as a monitoring tool. 

Mr. John Ongany cited social insecurities such as increase in marital feuds and divorce that may 

arise with the project inception. Madam chief however reiterated that marital insecurities can only 

be solved by self-discipline and should not hinder project operations. Another social insecurity 

noted was the issue of intimidation from supervisors who look down upon staffs with a higher 

level of education but lower in the employment cadre. It was however explained that employment 

in the plant will follow the employment act and labor laws. Employment will be based on 

qualification except for the unskilled laborers. 

Min 5: Recommendations 

The meeting in the wrap-up remarks had the following issues; 

Madam Chief suggested that the company set up a management committee that will work together 

with the leadership and community in monitoring the project. She also recommended that the 

project leadership to educate the committee on the process so that they understand the process that 

will be used. 
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Mr. James Oyamo, who is the village administrator recommended that the project should work 

towards ensuring that women and children who handle water are not harmed as a result of 

contamination of water points in the area. He also urged the project committee to ensure that 

groups not represented in the forum such as the neighbouring villages and members of kabonyo 

kanyagwal wards are well taken care of. He also encouraged the proponent to have the people at 

heart and ensure that the health of the community members is prioritized. He should also empower 

the community through provision of employment. 

It was unanimously agreed that the proponent should ensure that the mitigation measures are well 

implemented to protect the lives of the community members. 

There being no any other business a meeting was adjourned at 04.25pm with a prayer from Pastor 

Samwel Ondiek. 
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Appendix 3: Minutes of key expert consultation meeting 

MINUTES OF STAKEHOLDERS CONSULTATION MEETING DURING THE ESIA 

STUDY FOR THE PROPOSED LEAD BATTERY SERVING FACILITY ON LR No. 

KISUMU/KOMBURA/2184, KOMBURA, NYANDO SUB COUNTY KISUMU COUNTY 

ON 25/05/2022 AT 03.00 PM 

   Department/Authority Name of the 
recommended 
person 

Designation Tel contact 

Members present       
1 Ministry of Labour and Social Protection Sylvia Omollo Senior Officer 0710343041 

2 Ministry of Environment and Forestry Hazel Agai Sub-County officer 0717628345 

3 County department of public health Lucas Ofwaya Sub-County officer 0720175291 

4 County department of water environment, 
natural resource and climate change 

Ken Koyo Director 0724622808 

5 County department of water environment, 
natural resource and climate change 

Vincent odhiambo Safeguard Officer 0731264611 

6 County department of energy and 
industrialization 

Laban Okeyo Director 0725138950 

7 County department of physical planning 
lands and urban development 

Judy Balla Officer 0712224672 

8 National Environment and Management 

Authority  

Judy Susan County Officer (Responsible 
for Nyando Sub-County) 

0729283476 

9 Kisumu Water and Sanitation Company Engineer 
Geoffrey Opiyo 

Planning, Design 

&Construction Engineer 

0720606416 

10 Environmental Institute of Kenya William Okoyo EIA Expert 0721666047 

11 Kenya Industrial Research and 
Development Institute 

Adalla Morelly Environmental Researcher 0722539306 

12 County department of Agriculture, 
Livestock, Fisheries and Irrigation 

Susan Omwa Officer 0716590944 

13 Environmental Institute of Kenya Melyne Amollo                                                     
 

EIA Expert  

14 - Mr. Pamposh Gulati                 Project Engineer of the 

proposed project 
 

 

15 - Mrs.Paposh Gulati  Board Member of the 

proposed project 
 

 

16 - Kiran Patel                                      Proponent    

17 Environmental Institute of Kenya Millicent Omollo                     EIA Expert  

18 Ministry of Water and Sanitation Jackeline  O. Officer  

Absent with Apologies 

1 Water Resource Authority (WARMA) Elly Onyango Director 0700582952 

2 Ministry of Water and Sanitation Anne Kombija  0723390167 

3 County department of water environment, 
natural resource and climate change 

Nasambu 
Wachalla 

 0713550535 

                                                

Male Female Total 

7 11 18 
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Agenda 

11. Introduction 

12. Project description 

13. Community Feedback 

14. Discussion of impacts (positive and negative) 

15. Identifying mitigation measures for the negative impacts identified 

Min 1: Introduction  

The meeting was called to order by Ms Melyne Amolloh at 03.05pm who explained the purpose 

of the meeting and the need importance of the stakeholders consultative meeting in accordance 

with the EMCA (Amendment 2019). 

Min 2: Project description 

A detailed project description was given by the project engineer, Pamposh Gulati. She began by 

giving the mission statement of the project which is “to stay a trustful and responsible partner.” 

She explained that they will remain truthful to the process to ensure that they operate in a 

sustainable manner. 

She stated that the main raw material for the process is old dry batteries which will be purchased 

from the local markets within the county and also in other counties outside Kisumu. 

She went ahead to explain the process of operation which involved removing the old battery’s 

plastic cover, smelting the lead plate in the machine called the Mandir Bhati. The lead plate is 

smelted to liquid form, after which the liquid lead is poured into Ms Blocks where it gets hard 

within seconds forming lead blocks. 

She explained that the process will be an enclosed system that will leave negligible to zero 

pollution as sludge from the Mandir will be used in the rotary furnace. Wastes products from the 

process will not be more than 2-5% waste sludge which will be given to waste management 

department. 

The maintenance process of the system will involve ensuring that all the machinery parts of the 

system, for example the filters, have zero chance of pollution. Ms. Gulati explained that this will 

be achieved through regular maintenance and replacement of old parts. She also reiterated that 

they will be part of the community and will therefore ensure that they protect the environment. 

She also promised that as a project, they will abide by all the safety norms of the business and 

community at large and will follow all the mandatory and non-mandatory regulations. 

In her conclusion, she gave the benefits that the project will provide to the community such as 

income generation, employment opportunity, reduce hazardous wastes from the environment by 

buying the spoilt batteries from the community. The project will aim at promoting a greener future 

and also to help achieve decarbonisation and electrification process.  

 



 

89 

Min 3: Discussion of impacts and their mitigation measures 

One negative impact that was identified by Ms Jackline is the problem of black and grey waters 

from the process. She requested to know how such waters will be disposed of. Ms. Gulati explained 

that the process will involve the use of only dry batteries and not even a spec of water will be 

released from the system. 

On air pollution, the project engineer reiterated that the process will employ the use of charcoal to 

smelt the dry lead plates. They will also install a 30M high chimney to curb low level air pollution. 

Ms. Melyne stressed that the project plan involves the use of the closed system that is meant to 

ensure that no liquids escape from the process. During smelting, the liquid lead settles and the 

fumes are allowed to condense hence no release of lead outside the system.  

Another concern that was pointed out by Mr. Ken Koyoo is where the old lead batteries would be 

sourced from. He pointed out that waste batteries in Kisumu alone wouldn’t sustain the business. 

The proponent explained that they will buy the raw materials from all over the country and not 

rely on Kisumu county alone.  

Hazel noted that sludge from the process might contain traces of lead, hence the proponent need 

to device proper means of disposing sludge and the waste waters. She also asked whether the 

proponent has training on fire safety and it was explained that the project is yet to be begin and 

will ensure that workers are trained on fire safety. 

Mr. Geoffrey Opiyo raised a concern over the disposal of wastes from such a facility into the 

municipal waste system. He noted that lead is not allowed in municipal waste waters hence the 

proponent must ensure that they contract licensed hazardous waste handlers to transport and 

dispose of the wastes in the designated areas. Mr. Opiyo also cautioned the proponent on the 

possibility of lead ending up in groundwater since some of the old batteries that will be brought in 

will not be dry hence possibility of spillage. On matters groundwater pollution, Ms Melyne 

suggested that the water resources authority should support the community by testing their waters 

for any traces of lead. The community had also been advised to be vigilant and take water to WRA 

for testing. 

Ms. Susan Omwa asked how the proponent will manage spillage, and old sieves replaced from the 

system. Ms. Gulati explained that they will keep all the spare parts from the machines and this will 

also include the airbags. Ms. Melyne advised the proponent that there are licensed hazardous waste 

handlers and transporters in Kenya and he should therefore use them to handle wastes from the 

facility. Mr. koyoo the noted that the closest licensed waste handler is in Migori. 

Another concern that was raised by Ms. Sylvia involved the surrounding community’s 

involvement in the process. She required to know at what stage will the community be engaged in 

the decision making process. Ms. Melyne responded by explaining that there have been four other 

public participation forums that began in November 2021 and involved the community and their 

various CBOs. 

On issues health and safety, Mr. Lucas enquired on how the project team will handle the health of 

workers and community. He recommended putting up a health facility or equipping the nearby 

facilities to handle health cases from the plant. Ms. Melyne elaborated that, following the ESMP, 
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the project will give the right PPEs to the workers, train them on matters safety, employ in house 

EHS personnel and also have a pubic liability insurance. 

Min 5: Recommendations 

The meeting came up with several recommendations on how best to manage the project without 

causing grievous harm to the environment. Mr. William Okoyo, an environmental expert within 

Kisumu county noted that there’s need to develop a detailed Environmental and Social 

Management System (ESMS) to take care of all the risks involved with the project. He also advised 

the proponent to commit to employing an environmental health and safety officer and also share 

the ESMS with the county government of Kisumu. 

Concerning the use of charcoal as a source of heat for smelting the lead plates, Mr. Laban reiterated 

that charcoal would be a threat to the ecosystem and shouldn’t be used as the primary source of 

energy in the plant. He further explained that the country is struggling to attain a 10% forest cover 

and the use of charcoal in such large scale will not be friendly to our forests. He advised the 

proponent to look for better alternative energy sources such as transforming wastes into energy 

and also have a section to produce their own energy within the plant. This recommendation was 

also echoed by Ms. Judy Susan. 

A recommendation by Ms. Morelly Adalla involved techniques on how to get the raw materials. 

Ms. Adalla noted that the country has not fully adapted to waste separation hence the proponent 

should employ waste separation techniques to the targeted suppliers. Mr. Laban recommended that 

the proponent should explore how similar companies operate in Kenya. 

Ms. Juddy of NEMA advised the project team to ensure that they integrate all the concerns in their 

plan and ensure that all issues are captured and most importantly, adopt an alternative energy 

source. 

On the closing remarks, Ms. Melyne advised the project team to ensure that they follow the ESMP 

that will be developed and also follow all the mandatory and non-mandatory regulations. The 

project Engineer thanked the members for their positive contributions and stated that they are ready 

to modify the plan to accommodate the recommendations. 

There being no other business the meeting was adjourned at 04.15pm.  
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Appendix 4: Minutes of key expert consultation meeting 

PUBLIC PARTICIPATION DURING THE ESIA STUDY FOR THE PROPOSED 

BATTERIES RECYCLING PLANT AT KOMBURA ON 7/11/2021 FROM 2.00PM 

MEMBERS PRESENT 

NAME                                             RESIDENT/DESIGNATION               

1. Wilfrida Atieno Obura Onong’no (kochieng) 

2. Margret Auma   Kapunda 

3. Philip Ogola nyamori  Onong’no 

4. Gordon O. Nyanjong  Onong’no 

5. Naphtaly Owira  Bonde 

6. Michael  O. Misigah     

7. Roselyne Akinyi Awuoth Knong’no 

8. Richard Odidah  Kapunda 

9. Pauline Akinyi Owuor Onong’no 

10. Eunice Awino Odhiambo  Onong’no 

11. Lawrence A. Owino  Assiatant chief kombura location 

12. Joanes m. Ajigo  Onong’no 

13. Hezborn O. Ouma  Kapunda 

14. Benard Otieno Owuor  Onong’no 

15. Melyne Amollo          EIA expert 

 

ATTENDANCE 

Male  Female  Total  

9 6 15 

 

AGENDA 

1. Introduction 

2. Project description 

3. Impact identification (positive and negative) 

4. Mitigation measures 

5. A.O.B 

MIN 01: INTRODUCTION 

The meeting was brought to a start at 2.03 pm by a word of prayer from Ms. Roselyne Awuoth. 

This was followed by a session of introductions. The Assistant chief opened the meeting by 

welcoming the participants to the meeting. The chairperson then explained the purpose of the 

meeting and the need importance of public participation in accordance with the EIA Regulations 

2015. She informed the participant of the intention of the proponent to open up a lead battery 

refurbishing plant and the need to foresee the impacts that are likely to occur and their mitigation 

measures and how best to enhance the positive impacts. 
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MIN 02: PROJECT DESCRIPTION 

A Brief of the project design was given by Mr.  Joanes M. Ajigo. He explained the intention of the 

proponent to start up a lead recycling company in the area, whereby the company will acquire old 

lead batteries from within and outside Kisumu county and use them to recover back the lead in the 

battery. He explained that the process will involve breaking the plastic casing of the old batteries, 

smelting the lead and then leaving it to cool and form lead plates. The process would help to reduce 

wastes from old lead batteries and also help the community in income generation, provide 

employment to the surrounding community including women and children, as well as open up the 

area for other businesses.  

MIN 03: IMPACT IDENTIFICATION AND MITIGATION MEASURES 

The participants through the guidance of the chairperson, Ms. Melyne, identified the impacts that 

are likely to come about with the inception of the project. Mr. Richard Odida pointed out that the 

community will benefit from the provision of employment and this would raise their living 

standards.  

Mr. Gordon Nyanjong’ noted that people will be able to educate their children, and feed their 

families. Mr. Lawrence noted that with employment, there will be income circulation which will 

uplift the economic status of the community. Small scale business owners will be empowered.  

On the negative side, Ms Wilfrida Obura observed that the project would lead to air pollution and 

its subsequent effects. She asked to know how the proponent would deal with the problem of air 

pollution. The environmental expert explained that the system that will be used will cause minimal 

or low pollution. She explained that together with the proponent, they had settled on the closed 

system of operation whereby no pollutants will be allowed to escape into the atmosphere or water 

systems. She also stated that a 40M high chimney will be used to ensure that smoke is dispersed 

above the level that can affect the area. 

Mr. Benard Otieno cited social insecurities such as increase in marital feuds and divorce that may 

arise with the project inception. Ms. Obura however reiterated that marital insecurities can only be 

solved by self-discipline and should not hinder project operations. Another social insecurity noted 

was the issue of intimidation from supervisors who look down upon staffs with a higher level of 

education but lower in the employment cadre. It was however explained that employment in the 

plant will follow the employment act and labor laws. Employment will be based on qualification 

except for the unskilled laborers. 

The community also feared that their streams and boreholes might end up contaminated by lead 

from the plant. Mr. Lawrence noted that the area has a high water table and a slight contamination 

in the well through underground seepage would go a long way. It was resolved that the main source 

of water pollution would be from cleaning of the plastics and this water will be channeled to the 

septic tank and later collected by licensed exhausters. The community was advised to regularly 

take samples of water to the water resources management authority as a monitoring tool. 

MIN 04: AOB 

The meeting in the wrap-up remarks had the following issues; 

• Have a movement as a community that will help solve problems that may arise. 



 

93 

• A hospital be set up near the site to help with accidents related to the operations of the 

company 

• Ensure that the workers will be well protected from any accidents and any negative impacts 

that might befall them during their work 

There being no any other business a meeting was adjourned at 4.09pm with a prayer from Ms 

Eunice Odhiambo. 
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Fig 1: The EIA expert explaining the need for the public consultation meeting with the CBOs and 

NGOs representatives 

 

 

 

Fig 2: The proponent, Mr. Kiran giving the project description during a public participation 

meeting with the CBOs  
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Fig 4: Section of public participation meeting with the community members  

 

Fig 5: The Project Engineer Pamposh Gulati giving the project description during an online 

stakeholders’ consultation meeting. 

 



 

96 

 

Fig 6: participants during an stakeholders’ consultation meeting 

 

Fig 7: Online stakeholders’ consultation meeting 
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1 INTRODUCTION 
Lead-acid batteries either start or power cars, trucks, buses, boats and trains all over the 

world. Disposal of solid wastes from human activity is a growing environmental problem for 

modern society, especially in developing countries. Broken and damaged batteries are one of 

the very common and most important hazardous solid wastes all over the world. As the 

number of vehicles on our roads continues to rise as well as telecommunication companies, 

the problem of used batteries disposal presents serious waste management challenges for 

society. Used batteries become waste when they become damaged or have outlived their out 

span and do not function any more. It is thus important to identify proper measures to ensure 

batteries are refurbished, recycled or well-disposed to reduce environmental hazards. 

The Proponent, KIRNBHAI HARIMANBHAI PATEL, has identified an opportunity of making 

these products that could be costly in terms of disposal into new raw materials. Battery 

recycling by definition is, to reuse/regenerate the materials of a scrap battery by recycling 

process that would ordinarily be considered as waste. Waste management is an important 

part of the infrastructure as it ensures the protection of the environment and of human 

health. Waste management is closely related to a number of issues such as process & resource 

consumption patterns, technology and other socio-economic factors. 

The Proponent, with a background in chemical engineering has done extensive research 

about the market through analysis of the recycling process where this kind of project has 

worked before especially in India. In lieu of this, the Proponent has proposed to use three of 

his go downs in Buoye to recycle waste lead batteries. 

This Terms of Reference has been prepared to allow for Environmental and Social Impact 

Assessment (ESIA) Study.   

The facility will be located in three almost complete warehouses owned by the proponent 

located along Kisumu-Nairobi highway in Buoye area, Nyando Sub-county in Kisumu County 

on point 0°10'24.6"S 34°52'22.9"E. The area has a number of industrial and business activities 

both proposed and ongoing. Among which are; Jumbo steel Mills limited, Jubilee Jumbo 

hardware, Jumbo foam mattresses Industries, Maisha foam matress, Novixa National limited, 

filling stations, resorts and restaurants. The site is about 18KM from Kisumu town and can be 

access through a marram road just opposite Abala centre to Calfie resort. It is anticipated that 

this project will not have significant impacts on the physical environment if the recommended 

measures are taken into consideration and implemented accordingly. 

1.1 PROJECT DESCRIPTION AND PHYSICAL ENVIRONMENT  

1.1.1 THE PROJECT DESIGN 

The machines and equipment to be used are already pre-designed and sized and will be 

shipped from India ready for instalment in the warehouses. There will be no significant 

modifications for the warehouses as the equipment are plug and play. The three warehouses 

will provide spaces for; 
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1. An office space with ancillary structure, 

2. A receiving area where batteries are received and inspected.  

3. A cleaning area for cleaning of received batteries, 

4. Furnace complete with its features 

5. Temporary battery storage area (open) just before dispatch,  

6. Changing room, 

7. Kitchenette 

8. Store for supplies and equipment     

  

 

Section of the warehouses being constructed don site      

Solid waste from the facility will mainly include waste from the following two categories: 

 Office waste including used stationary and food waste which will be disposed through 

a NEMA licensed waste handler serving the facility. 

 Process waste including broken pieces of battery cases and slug which will be treated 

as hazardous waste, collected and stored in special bins labelled as hazardous waste, 

and disposed off through a NEMA licensed hazardous waste handling company.  

It is worthy to note that the process waste will be rather minimal especially the slug.  

The waste water from the facility will consist of the following categories; 

The general activities related liquid waste will include grey water and black water from the 

office operations which will be channelled to the existing two-elaborate wastewater system 

which will serve all the proposed go-downs. 

Water from the battery washing facility and the process wastewater is expected to be handled 

by the closed system that will ensure all the drained acids are captured either for recycling or 



8 
 

pH control in a small treatment unit within the facility for treatment to acceptable limits prior 

to being disposed in the facility’s septic tanks. 

Other Design considerations to be implemented  

 Aesthetics  

 Functionality  

 Sustainability  

 Green Building Concepts  

 Use of Locally Available Materials 9where applicable) 

 Use of Sustainable Building Materials  

 Use of Natural Energy (solar street lighting)  

The project plans have been submitted to County Department of Lands, survey and physical 

planning and have been approved as attached.  

1.1.2 PROJECT EXECUTION  

The proposed project is to be installed in already existing warehouses. Once the project is 

approved by NEMA, the proponent will install the machines and equipment which are already 

pre-designed and sized and will be shipped from India. There will be no significant 

modifications for the warehouses as the equipment are plug and play. 
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2 THE PHYSICAL ENVIRONMENT  

2.1 Project Location 

The facility will be located in three almost complete warehouses owned by the proponent 

located along Kisumu-Nairobi highway in Buoye area, Nyando Sub-county in Kisumu County 

on point 0°10'24.6"S 34°52'22.9"E.  

Google map showing location of the proposed project 

 

Aerial view of the larger facility where the proposed project will be done 

2.2 Physical and Topographic Features  

The county’s altitude ranges between 1,400 m and 1,134 m with an average of 

elevation: 1,168 m 
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Google map showing the elevation of Kisumu County and its environs 

The county lies in a down warped part of large lowland surrounding the Winam Gulf, at the 

tip of which is Kisumu Town. East of Kisumu Town is the Kano Plains occasionally broken by 

low ridges and rivers. There are some notable physical features such as the scarps in the 

north, east and south. Others include the hill slopes and piedmont plains spreading across the 

vast Kano Plains. The county can be divided into 3 topographical zones namely: the Kano 

Plains, the upland area of Nyabondo Plateau and the midland areas of Maseno. The Kano 

Plains lie on the floor of the Rift Valley, which is a flat stretch bordered to the North and East 

by the escarpment, while the upland area comprise ridges which rise gently to an altitude of 

1,835m above sea level.  

The major physical features in the county are the overhanging huge granite rocks at Kisian 

and the legendary Kit Mikayi in Kisumu West Sub-county, the Lake Victoria, which is the 

second largest fresh water lake in the world, the geographically famous rice-growing Kano 

Plains, and lake islands (e.g. Ndere National Park which are major tourist attraction). The 

granite rocks are exploited (in small scale) by the local population to produce building ballast. 

While the varying types of soils and rivers deposits are mined for building sand and baked 

bricks for building in Maseno and Nyakach.  

There are three major rivers flowing into the Winam Gulf namely: the Nyando, Kibos and 

Sondu. The rivers are heavily silted, resulting in the extensive formation of lakeside swamps. 

The Kano Plains, due to the structure on the floor of these escarpments is vulnerable to 

flooding during heavy rains especially the lower Kano Plains and in particular low lying areas 

of Nyando.  

The county has a long shoreline along Lake Victoria. This shoreline is 90 km long and has more 

than 17 beaches all of which are fish landing bays. Within Kisumu City, the shores have been 
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used to put up beautiful tourist hotels like Kiboko Bay, the Yatch Club and Tilapia Beach 

Resort. 

2.3  Climate 

The climate of the area identifies with that of the larger Kisumu County. The climate of the 

County can be classified as tropical climate with generally warm with minimal monthly 

variation in temperatures between 230C and 330C throughout the year. The rainfall is 

determined by a modified equatorial climate characterized by long rains (March to May) and 

short rains (September to November). The average annual rainfall varies from 1000-1800mm 

during the long rains and 450-600mm during the short rains. This amount of rainfall is good 

for aquifer recharge. The implication for the proposed development is that adequate care 

must be taken to avoid contaminating waters from the aquifer.  

The above climatic conditions make the area suitable for and compatible with human 

habitation and other related activities. The proposed development can be implemented in 

the area without any need to artificially manipulate the climatic conditions to suit normal 

human habitation and use. 

2.4 Geology and Soils 

Soils around Buoye area are within the larger Nyando is dominated by lake sediments, 

commonly sand and clay soils. The area is averagely sloping about 7.8% with vegetation, 

which helps prevent soil erosion and loss of soil nutrients, while other areas have over-

hanging huge granite rocks. The proposed project must therefore make deliberate effort to 

avoid exposing this soil to the agents of erosion. The site is characterised with dark cotton 

clay soil type. The Lake Victoria basin has been forming within Precambrian basement under 

the tensional tectonics of the Kavirondo Rift since the Miocene age. Thick piles of Quaternary 

fluviatile and lake deposits infill the basin area and they are covered with black-cotton soil. 

This rock type weathers to form soils that are good for agriculture as attested by the rich soils 

already described in the previous paragraph. There is therefore a need to strike a balance 

between human settlement that is currently increasing in the project area as and peasant 

agriculture that still constitutes the economic mainstay of the local community.  

 

2.5 Current land use of project site and adjacent properties 

Warehouses have already been constructed on the site. 

The area has a number of industrial and business activities both proposed and ongoing. 

Among which are; Jumbo steel Mills limited, Jubilee Jumbo hardware, Jumbo foam mattresses 

Industries, Maisha foam matress, Novixa National limited, filling stations, resorts and 

restaurants. The site is about 18KM from Kisumu town and can be access through a marram 

road just opposite Abala centre to Calfie resort.  

All social amenities (hospitals, schools, religious places, shopping areas etc.) are within easy 

reach. All major urban infrastructures (water, electricity, roads, and Mobile phone telephony 
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masts) are within reach to the proposed project site. All emergency facilities (fire brigade, 

ambulances etc) are within easy reach from the various providers.  

2.6 Environmentally Sensitive/or Significant Areas 

There are no such areas of significance importance established at or near the project site. 

There are no environmentally sensitive areas in the immediate project area. No areas of 

cultural importance were established near the site. 

2.7 Biological environment 

There is currently no vegetation cover on the project site however the neighbourhood 

terrestrial vegetation cover comprised of grass and a few tree species. The later include 

Mangifera indica, Eryobotria japonica, Markhamia lutea, Pinus sp, Cupressus lusitanica, 

Bischofia javonica, Spathodea nilotica, Croton megalocarpus, Persea Americana, and 

Eucalyptus spp. Shrubs that include Lantana camara, Solanum incanum, and Tethonia 

diversifolia are also to be found in the area. 

No wild animals were observed within the proposed project area. Bird species were however 

numerous 

2.8 Demographic Patterns: 

Kisumu County has a population of 1,155,574 (according to the 2019 National Census) 
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3  LEGAL, REGULATORY, INSTITUTIONAL AND POLICY FRAMEWORK 

3.1 Introduction 
This section highlights the relevant policies, legislations, safeguards, guidelines and conventions 

at the local and international front that frame a sustainable approach to any development’s 

activities. They ensure that all project activities are in conformity with the existing laws, 

guidelines, regulations, and best practices through various stipulations as detailed below. 

3.2 Overview of the Policy Framework 

3.2.1  Kenya Vision 2030 

Kenya Vision 2030 is the Country’s development blueprint covering the period 2008 to 2030. 

It aims at making Kenya a newly industrializing, “middle income country providing high quality 

life for all its citizens by the year 2030”. Vision 2030 is based on three Key pillars i.e. Economic, 

Social, and Political Pillars. The vision aims at transformation eight key social sectors i.e. 

Education and Training; Health; Water and Sanitation; the Environment; Housing and 

Urbanization; as well as in Gender, Youth, Sports and Culture. 

3.2.2 National Environment Policy 2014 

The National Environment Policy (NEP) promotes an integrated approach towards the planning 

and sustainable use and management of Kenya’s environment and natural resources so as to 

ensure better quality of life for Kenya’s present and future generations. It particularly 

reiterates the constitutional right to a clean and healthy environment and imposes on the state 

the duty to safeguard and enhance the environment. However, it balances this with the right to 

development but with due consideration for sustainability, resource efficiency and economic, 

social and environmental needs. This therefore, requires the proposed development to reduce 

impacts on environment to the maximum extent possible, as well as putting in place appropriate 

mitigation measures. 

As part of environmental stewardship which requires a precautionary approach to 

environmental challenges and the promotion of greater environmental responsibility, 

infrastructural development and other related developments have to be subjected to the EIA 

process, in the planning and approval of such projects. The EISA shall thus be in conformity with 

this requirement that obligates the responsibility for environmental quality be shared by all those 

whose actions affect the environment. 

3.3 Legislative Framework 

3.3.1  The Constitution of Kenya, 2010 

The Constitution of Kenya, 2010 is the supreme law in Kenya as far as matters of development, 

environment, health and safety are concerned. It provides the overarching legal framework to 

ensure a comprehensive rights-based approach to health services delivery. It recognizes in 

Section 43 that every person has the right to reasonable standards of sanitation, clean and 

safe water in adequate quantities. 

Chapter Five on Land and Environment, stipulates the principles of sustainable utilization, 

exploitation, management and conservation of land, the environment and natural resources, as 

well as equitable sharing of the accruing benefits, for the benefit of the people of Kenya. 

Article 42 also states that every citizen has a right to clean and health environment. 
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In Article 69 (2), it imposes an environmental stewardship role on project proponents, requiring 

them to cooperate with state organs such as NEMA or Water Resources Authority (WRA) to 

protect and conserve the environment. The state does this through establishing mechanisms to 

assess and monitor the impacts of project activities like the proposed one. The undertaking of 

the ESIA study shall be in accordance with these mechanisms detailing appropriate mitigation 

measures for the proposed development construction, operation and decommissioning activities to 

ensure that they do not adversely affect the surrounding environment. 

3.3.2 Environment Management and Coordination Act Cap 387 

EMCA Cap 387 is an Act of Parliament that provides for the establishment of appropriate 

legal and institutional framework for the management of the environment and for matters 

connected therewith and incidental thereto. Section 7 of the Act establishes NEMA whose object 

and purpose as per Section 9(1) of the Act is to exercise general supervision and co-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. 

Section 58 (1) of the Act requires the Proponent notwithstanding any approval, permit or license 

granted under the Act or any other law in force in Kenya, any person, being a proponent of a 

project, shall before financing, commencing, proceeding with, carrying out, executing or 

conducting or causing to be financed, commenced, proceeded with, carried out, executed or 

conducted by another person any undertaking specified in the Second Schedule to the Act, 

submit a project report to the 

Authority. According to Section 58(2) of the Act, the proponent of a project shall undertake or 

cause to be undertaken at his own expense an environmental impact assessment study and 

prepare a report thereof where the Authority, being satisfied, after studying the project report 

that the intended project may or is likely to have or will have a significant impact on the 

environment, so directs. An environmental impact assessment as per Sections 58(7-9) of the Act 

shall be conducted in accordance with the environmental impact assessment regulations, 

guidelines and procedures issued under the Act where any person who upon submitting his 

application does not receive any communication from the Director-General within three months 

may start his undertaking. 

The ESIA study report shall be conducted in accordance with the EIA, Regulations, guidelines and 

procedures issued under EMCA Cap 387. 

Section 125 of the Act establishes the National Environment Tribunal (NET) where any person 

who is aggrieved by any decision of the Authority (NEMA) may within sixty days after the 

occurrence of the event against which he is dissatisfied, appeal to the Tribunal. The Act in 

Section 130 provides an opportunity for any party aggrieved by NET’s verdict to make an 

appeal to the Environment and Land Court whose decision shall be final. 

3.3.2.1 Environment Management and Coordination (Amendment) Act, 2015 

Is an Act of Parliament to amend the Environmental Management and Co-ordination Act (1999). 

According to Section 3 of the Act, Every person in Kenya is entitled to a clean and healthy 

environment in accordance with the Constitution and relevant laws and has the duty to 

safeguard and enhance the environment. As per Section 5 of the Act, the Cabinet Secretary 

shall be responsible for policy formulation and directions for purposes of EMCA Cap 387. 

Section 18 of the Act mandates the Governor by notice in the Gazette to constitute a County 

Environment Committee of the County which as per Section 19 of the Act shall: be responsible 
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for the proper management of the environment within the county for which it is appointed; 

develop a county strategic environmental action plan every five years; and perform such 

additional functions as are prescribed by EMCA Cap 387 or as may, from to time, be assigned 

by the Governor by notice in the Gazette. 

Section 20 of the Act establishes the National Environmental Complaints Committee whose 

functions as per Section 21 of the Act shall include: to investigate any allegations or complaints 

against any person or against the Authority in relation to the condition of the environment in 

Kenya; and to investigate on its own motion, any suspected case of environmental degradation 

and to make a report of its findings together with its recommendations thereon to the Cabinet 

Secretary. 

The ESIA study report shall be conducted in compliance with this Act which is basically an 

Amendment to EMCA Cap 387 which the Proponent purpose to abide by. 

3.3.2.2 Environmental (Impact Assessment and Audit) Regulations, 2003  

According to Regulation 3 of these Regulations, the Regulations shall apply to all policies, plans, 

programmes, projects and activities specified in Part IV, Part V and the Second Schedule of 

the Act. The Regulations as read together with her 2016 and 2019 amendments in a nutshell 

provide the basis for procedures for carrying out EIA and EA. 

As per Regulation 4, no proponent shall implement a project likely to have a negative 

environmental impact or for which an EIA is required under the Act or these Regulations unless 

an EIA has been concluded and approved in accordance with these Regulations. 

According to Regulation 7(5) and 7(6) of the principal Regulations as read together with the 

2019 amendments, in preparing a project report under this regulation, the Proponent shall 

consider the issues specified in the Second Schedule; and a project report prepared under this 

Regulations shall be prepared by an EIA Expert who is registered under these Regulations. 

The Environment (Impact Assessment and Audit) (Amendment) Regulations, 2016 amends 

Regulation 9 and 10 of the principal Regulations on the project report processing timelines 

whereby on determination of the project report, the decision of the Authority, together with the 

reasons hereof, shall be communicated to the proponent within thirty days of the submission of 

the project report. As per Regulation 10(3) of the principal Regulations, if the Authority finds 

that the project will have a significant impact on the environment, and the project report 

discloses no sufficient mitigation measures, the Authority shall require that the proponent 

undertake an environmental impact assessment study in accordance with these Regulations. 

In Regulation 11(1) of the principal Regulations, an EIA study shall be conducted in accordance 

with TOR developed during the scoping exercise by the proponent and approved by the 

Authority. An EIA study shall be conducted in accordance with the general EIA guidelines and 

sector EIA guidelines set out in the Third Schedule to these Regulations as per Regulation 12(1) 

of the principal Regulation. In Regulation. This ESIA is guided by these Regulations. 

3.3.2.3 Environmental Management and Coordination (Water Quality) Regulations, 2006 

Described in Legal Notice No. 120 of the Kenya Gazette Supplement No. 68 of September 

2006. 

These Regulations apply to drinking water; water used for industrial purposes, agricultural 

purposes, recreational purposes fisheries and wildlife and any other purposes. The Regulations 

outline various water quality standards in relation to use and discharge. The proposed project 
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will lead to increased demand for water, as well as production of wastewater with lead contents if 

appropriate measures are not followed before channeling the process waste water into the site 

septic tank. It is thus fundamental that the source of water, as well as management of waste does 

not contravene these Regulations.  

Water from the battery washing facility and the process wastewater is expected to be handled by 

the closed system that will ensure all the drained acids are captured either for recycling or pH 

control in a small treatment unit within the facility for treatment to acceptable limits prior to being 

disposed in the facility’s septic tanks.  

Though minimal if the septic tanks are well maintained, there are chances of underground water 

contamination. Therefore the proponent will ensure that the waste water will attain levels set by the 

department of public health on discharge into water bodies as elaborated in the table below. 

The proponent will collaborate with WARMA, to regularly conduct water testing using samples 

from sampled boreholes on Buoye, rain water and surface water in river Awach (water to be drawn 

downstream). 

Table 1: Kenya Discharge Guidelines for Waste water 

Parameter Discharge in public sewers 

(mg/l) 

Discharge into water bodies 

(mg/l) – Assuming 10% dilution 

PH 6.0 – 9.0 6.0 – 9.0 

BOD5 (20oC) 500   20 

COD   1000 50 

Suspended Solids 500 30 

Detergents 30 Nil  

Heavy metals (combined) 1 0.1 

Oils/Grease 50 Nil 

Nitrates (TN)   20 10 

Phosphates (TP) 30 5 

Conductivity - 1500 uS/cm 

4hr PV Value   No limits 20 

Faecal Coliforms No limits 1000/100ml for large water 

bodies, otherwise <10/ml) 

Sulphates - 500 

Dissolved Oxygen   No limits 2 

Phenols - 2 

Cyanides - 0.1 
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Chlorides - 1000 

PCB   - 0.003 

Colour No limits 5 Hazen Units 

Odour   No limits Not objectionable 

Sources: Department of Water Development Public Health Act Cap 242 

3.3.2.4 Environmental Management and Co-ordination (Waste Management) 

Regulations, 2006 

These Regulations guide on waste management and are described in Legal Notice No. 121 of 

the 

Kenya Gazette Supplement No. 69 of September 2006. The Regulations offer legal provisions 

on handling of a variety of wastes emanating from various projects and activities. The waste 

categories covered by the regulations are: Industrial wastes; Hazardous and toxic wastes; 

Pesticides and toxic substances; Biomedical wastes; Radio-active substances. These Regulations 

outline requirements for handling, storing, transporting, and treatment/disposal of all waste 

categories as provided therein. The proposed project will have to abide by these Regulations in 

dealing with such wastes. 

Office waste including used stationary and food waste which will be disposed through a NEMA 

licensed waste handler serving the facility. 

Process waste including broken pieces of battery cases and slug which will be treated as 

hazardous waste, collected and stored in special bins labelled as hazardous waste, and 

disposed off through a NEMA licensed hazardous waste handling company.  

3.3.2.5 Environmental Management and Coordination (Noise and Excessive Vibration 

Pollution) (Control) Regulations, 2009 

These Regulations prohibit making or causing any loud, unreasonable, unnecessary or unusual 

noise which annoys, disturbs, injures or endangers the comfort, repose, health or safety of others 

and the environment. Under the Regulations the Proponent are prohibited from producing 

excessive noise and vibrations which annoy, disturb, injure or endanger the comfort, repose, 

health or safety of others and the environment or excessive vibrations which exceed 0.5 

centimetres per second beyond any source property boundary or 30 metres from any moving 

source. Under the Regulations the Proponent will be required to undertake daily monitoring of the 

noise levels within the project area during the project cycle to ensure compliance. 

3.3.2.6 Environmental Management and Coordination (Air Quality) Regulations, 2014 

These Regulations provide for prevention, control and abatement of air pollution to ensure 

clean and healthy ambient air. The general prohibitions state that no person shall cause the 

emission of air pollutants listed under First Schedule (Priority air pollutants) to exceed the 

ambient air quality levels as required stipulated under the provisions of the Seventh Schedule 

(Emission limits for controlled and non-controlled facilities) and Second Schedule (Ambient air 

quality tolerance limits). The Proponent shall install enclosed chambers to prevent escape of lead 

fumes to ensure occupational health and safety and safety of the community. The proponent will 

also implement the mitigation measures provided in the EMP to prevent air pollution and any other 

impact that will emanate from the proposed project activities. 
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3.3.3 Water Act, 2016 

As per Section 3 of the Act, the purpose of the Act is to provide for the regulation, management 

and development of water resources and water and sewerage services in line with the 

Constitution. Section 4 requires the CS, the Authority, the Regulatory Board, County 

Governments and any person administering or applying this Act to be guided by the principles 

and values set out in Articles 10, 43, 60 and 232 of the Constitution. Section 5 vest ownership 

of all land resources to the national government who hold them in trust for the Kenyan people. 

Section 6 states that “The Authority established in section 1l shall serve as an agent of the 

national government and regulate the management and use of water resources”. Section 11(1) 

provides for the establishment of the Water Resources Authority (WRA) whose functions as per 

Section 12 shall include but not limited to: formulate and enforce standards, procedures and 

Regulations for the management and use of water resources and flood mitigation; receive 

water permit applications for water abstraction, water use and recharge and determine, issue, 

vary water permits; and enforce the conditions of those permits among others. In Section 143(l 

) of the Act, a person shall not without authority conferred under this Act: wilfully obstruct, 

interfere with, divert or obstruct water from any watercourse or any water resource, or 

negligently allow any such obstruction, interference, diversion or abstraction; or throw, convey, 

cause or permit to be thrown or conveyed, any rubbish, dirt, refuse, effluent, trade waste or 

other offensive matter or thing into or near to any water resource in such manner as to cause, 

or be likely to cause, pollution of the water resource. 

3.3.4 Water Act (Resources Management) Rules, 2007 

In Rule 23, it requires Water Users in Category A to apply to user rights. In Rule 99, Class B, 

C or D water user, whether for water abstraction or effluent discharge, shall be required to 

have installed a controlling device and measuring device for the accurate measurement of 

water abstracted, obstructed or diverted and for effluent discharged. 

Rule 101 requires class B, C or D permit holder to maintain a record of the daily abstraction 

and or effluent discharge, in cubic meters per day, made by him or her. In Rule 104, any person 

in possession of a valid permit or who is required to have a valid permit for water use, shall 

be required to pay to the Authority water use charges on the basis of the water abstracted, 

diverted, obstructed or used including energy derived from a water resource at the 

appropriate rate as set out in the First Schedule. 

These Rules sets the standard procedures and rules to be followed in the utilization of water 

resources including abstraction controls, modes of use and responsibilities in protection of the 

resources including effluent treatment standards which the Proponent shall have to abide by. 

3.3.5 The Penal Code (Cap. 63) 

Section 191 of the Penal Code makes it an offence for any person or institution that voluntarily 

corrupts, or foils water for public springs or reservoirs rendering it less fit for its ordinary use. 

Similarly, Section 192 of the same act prohibits making or vitiating the atmosphere in any place 

to make it noxious to health of persons/institution in dwellings or business premises in the 

neighbourhood or those passing along a public way. The Proponent will be required to ensure 

strict adherence to the environmental and social management and monitoring plan throughout the 

project cycle in order to mitigate against any possible negative impact. 

3.3.6 The Public Health Act Cap 242 

The Act makes provisions for securing and maintaining health. Part IX, Section 115, of the Act 

prohibits any person or institution from causing nuisance or a condition likely to cause injury or 
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which might be dangerous to human health. As well, Section 116 of the Act mandates the 

relevant departments of the County government to take proceedings at law against any person 

causing or responsible for the continuance of any nuisance or condition liable to be injurious or 

dangerous to human health. The Proponent will be required to undertake necessary measures 

to ensure such nuisances which may arise during the construction are avoided and mitigated as 

required. All residual waste shall be appropriately cleared from site, any excavated sections will 

be land filled to avoid any injuries to the public and maximum caution undertaken to prevent any 

accidents to the public during construction. 

3.3.7 Physical and Land Use Planning Act No. 13 of 2019 

An Act of Parliament to make provision for the planning, use, regulation and development of 

land and for connected purposes. Section 55(1) of the Act provide the objectives of 

development control as: to ensure orderly physical and land use development; to ensure 

optimal land use; to ensure the proper execution and implementation of approved physical 

and land use development plans; to protect and conserve the environment; to promote public 

safety and health; to promote public participation in physical and land use development 

decision-making; to ensure orderly and planned building development, planning, design, 

construction, operation and maintenance; and to promote the safeguarding of national security. 

In Section 56 of the Act, the Urban Areas and Cities Act (2011) and the County Governments 

Act (2012), the County Governments shall have the power within their areas of jurisdiction to: 

prohibit or control the use and development of land and buildings in the interests of proper 

and orderly development of its area; control or prohibit the subdivision of land; consider and 

approve all development applications and grant all development permissions; ensure the 

proper execution and implementation of approved physical and land use development plans; 

formulate by-laws to regulate zoning in respect of use and density of development; reserve 

and maintain all the land planned for open spaces, parks, urban forests and green belts in 

accordance with the approved physical and land use development plans; and consider and 

determine development planning applications made in respect of land adjoining or within 

reasonable vicinity of safeguarding areas. 

In Section 57 of the Act, a person who commences any development without obtaining 

development permission commits an offence and is liable on conviction to a fine not exceeding 

five hundred thousand shillings or to imprisonment for a term not exceeding two months or to 

both. The Act further states that in case one has commenced a development without obtaining 

development permission to restore the land on which the development is taking place to its 

original condition or as near to its original condition as is possible and that such restoration 

shall take place within ninety days. If no action is taken, then the relevant County Executive 

Committee Member will restore the land and recover the cost incurred thereto from the 

developer. In addition, the same section also states that no person shall carry out development 

within the area of a local authority without development permission granted by the relevant 

County Executive Committee Member. 

The Third Schedule states that any Planning Authorities shall require applications for major 

developments to be subjected to ESIA. The Proponent shall have to apply for approval from the 

relevant authorities including the County Government of Kisumu and secure approvals prior to 

commencement. 
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3.3.8 The Occupational Safety and Health Act, 2007 

This is an Act of Parliament to provide for the safety, health and welfare of workers and all 

persons lawfully present at workplaces, as well as the establishment of the National Council 

for Occupational Safety and Health and for connected purposes. In Section 3, the Act shall 

apply to all workplaces where any person is at work whether temporarily or permanently, 

purposely to: secure the safety, health and welfare of persons at work; and to protect persons 

other than persons at work against risks to safety and health arising out of, or in connection 

with, the activities of persons at work. 

In Section 6(6) the duty of the Occupier include ensuring the safety, health and welfare at work 

of all persons working in his workplace, and to register his workplace unless such workplace is 

exempted from registration under the Act among others. 

According to Section 13 of the Act, every employee while at the workplace shall ensure his 

own safety and health and that of other persons who may be affected by his acts or omissions 

at the workplace; co-operate with his employer or any other person in the discharge of any 

duty or requirement imposed on the employer or that other person by this Act or any regulation 

made hereunder; at all times wear or use any protective equipment or clothing provided by 

the employer for the purpose of preventing risks to his safety and health among others. 

Part VI of the Act gives general health provisions including Cleanliness, overcrowding, 

ventilation, lighting, drainage of floors, sanitary conveniences, and duty of OSH Officer as to 

sanitary defects. Part VII covers machinery safety including but not limited to safe use of plant, 

machinery and equipment, hand held and portable power tools and equipment, hoists and lifts, 

cranes and other lifting machines, examination and testing of plants. Part VIII of the Act is on 

safety general provisions namely vessels containing dangerous liquids, storage, ladders, 

ergonomics at the workplace, safe means of access and safe place of employment, fire 

prevention, precautions in places where dangerous fumes likely, precautions with respect to 

explosive or inflammable dust or gas, safety provisions in case of fire, and evacuation 

procedures. Part IX covers chemical safety specifically on the handling, transportation and 

disposal of chemicals and other hazardous substances materials, material safety data sheets, 

labelling and marking, classification of hazardous chemicals and substances, corrosive 

substances, exposure limits to hazardous substances, control of air pollution, control of noise 

and vibration, and redeployment on medical advice. Part X of the Act covers welfare general 

provisions which include supply of drinking water, washing facilities, accommodation for 

clothing, facilities for sitting, and first aid. Part XI of the Act is on special provisions on health, 

safety and welfare packaged as permit to work, work processes which may harm persons 

below eighteen years, supervision of apprentices and indentured learners, training and 

supervision of inexperienced workers, meals in certain dangerous trades, protective clothing 

and appliances, protection of eyes in certain processes, and medical surveillance. Part XII of 

the Act covers special applications premises where part of building is separate workplace, 

premises in which steam boilers are used, premises in which hoists or lifts are used, and platforms 

erected over water. Part XIII of the Act is on offences, penalties and legal proceedings being 

offences, general penalty, penalty in case of death of injury, forgery, false declaration, 

penalties on persons committing offence for which occupier is liable, exemption of occupier or 

owner on conviction of actual offender, proceedings against persons other than occupiers or 

owners, prosecution of offences, special provisions as to evidence, power to modify 

agreements, and power to apportion expenses and finally Part XIV of the Act presents the 

miscellaneous provisions namely posting of abstract of Act, general registers, preservation of 

registers and records, return of persons employed, approval of plans of workplace premises, 
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occupational safety and health fund, safety and health regulations, power to direct formal 

investigation of accidents and cases of disease, then repeal and savings. 

3.3.9 The County Government Act, 2012 

This is an Act of parliament to give effect to Chapter 11 of the Constitution of Kenya, 2010; 

to provide for County Governments’ powers, functions and responsibilities to deliver services 

and for connected purposes. The Act gave credence to all 47 County Governments by 

repealing the Local Authority Act. The County Government will perform one of its functions in 

the form of approving the development. The building plans must be approved by the Kisumu 

County Government (County Physical Planning Officer). 

3.3.10 Public Health (Drainage and Latrine) Rules of 1958 

Rule 85 provides that every owner or Occupier of every workshop, workplace or other 

premises where persons are employed shall provide proper and sufficient latrines for use by 

employees. 

Rule 87 requires every Contractor, builder or other person employing workmen for the 

demolition, construction, reconstruction or alteration of any building or other work in any way 

connected with building to provide, in an approved, position sufficient and convenient 

temporary latrines for use by such workmen. Rule 91 provides that no person shall construct a 

latrine in connection with a building other than a water closet or a urinal, where any part of 

the site of such building is within 200 feet of a sewer belonging to the local authority which is 

at a suitable level, and where there is sufficient water supply. 

3.3.11 Work Injury Benefits Act (WIBA) 2007 

It is an act of Parliament to provide for compensation to workmen for injuries suffered in the 

course of their employment. It outlines: Employer’s liability for compensation for death or 

incapacity resulting from accident; Compensation in fatal cases; Compensation in case of 

permanent partial incapacity; Compensation in case of temporary incapacity; Persons entitled 

to compensation and methods of calculating the earnings; No compensation shall be payable 

under this Act in respect of any incapacity or death resulting from a deliberate self-injury. It 

also require a notice of an accident, causing injury to a workman, of such a nature as would 

entitle him for compensation to be given in the prescribed form to the director. 

Compliance 

The  contractor will need to abide by all the provisions of WIBA in managing hazardous 

environment and accord injured persons their dues in terms of shouldering the medical expenses or 

compensation of the families should there be loss of life. 

The project proponent shall ensure the workers have relevant full gear PPEs to prevent injuries and 

maintain housekeeping within the project premises. In addition the workers will be inducted 

efficiently to help them understand their duties, related hazards and how to manage the risk 

associated with them. The access of the processing areas will be controlled to minimize number of 

people exposed. 

The proponent will have to engage an Occupational Health and safety officer to monitor the related 

sections of the attached ESMP  

3.3.12 Occupational Safety and Health Act (OSHA), 2007 

This is an Act of Parliament to provide for the safety, health and welfare of all workers and all 

persons lawfully present at workplaces, to provide for the establishment of the National Council 
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for Occupational Safety and Health and for connected purposes. It applies to all workplaces 

where any person is at work, whether temporarily or permanently. The purpose of this Act is to 

secure the safety, health and welfare of persons at work and protect persons other than persons 

at work against safety and health arising out of, or in connection with the activities of persons 

at work. It establishes codes of practices to be approved and issued by the Directorate of 

Occupational Safety and Health Services (DOSHS) for practical guidance of the various 

provisions of the Act. Before any premises are occupied, or used a certificate of registration 

must be obtained from the chief inspector. The occupier should also keep a general register 

define covers provisions for health, safety and welfare. 

Section 45 states that regular individual examination or surveys of health conditions of industrial 

medicine and hygiene must be performed and the cost will be met by the employer. This will 

ensure that the examination can take place without any loss of earning for the employees and 

if possible within normal working hours. Section 55B provides for development and maintenance 

of an effective programme of collection, compilation and analysis of occupational safety. This 

will ensure that health statistics, which shall cover injuries and illness including disabling during 

working hours, are adhered. 

Compliance 

 The contractor shall ensure the following during construction and operation respectively: 

 The premise are kept clean at all times and have controlled access  

 There is sufficient and suitable lighting in every part of the premise in which persons are 

working or passing.  

 There should are sufficient and suitable sanitary conveniences separate for each sex,  

 Provision of suitable protective clothing and appliances to workers  

 Fencing of premises and dangerous parts of other machinery is mandatory with adequate 

means of escape in case of fire must be provided. 

 An adequate supply of both quantity and quality of wholesome drinking water is provided. 

 Provide with maintenance, readily accessible means for extinguishing fire and response to 

any emergency during all working periods. 

3.3.13 The Energy Act, 2019 

This is an Act of Parliament passed to amend and consolidate the law relating to energy; to 

provide for the establishment, powers and functions of the Energy and Petroleum Regulatory 

Authority (EPRA) and the Rural Electrification Authority; and for connected purposes. The 

provisions of the Act apply to every person or body of persons importing, exporting, generating, 

transmitting, distributing, supplying or using electrical energy, petroleum products, various forms 

of energy, and all works or apparatus for any or all of these purposes. 

Compliance 

Electrical installation work shall only be carried out by an electrician or electrical contractor licensed 

by the EPRA and this shall be adhered to by the project management. The proponent shall ensure 

efficient energy use during the entire project cycle. 
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4 PROPOSED PROJECT IMPACTS IDENTIFICATION, ANALYSIS AND 

MITIGATION  

4.1 Introduction 
The impact assessment section of the ESIA study systematically identifies, characterizes and 

evaluates the potential impacts arising out of the proposed project and prioritizes them through 

a semi-quantitative system so that an EMP can be developed and effectively address them. The 

proposed project involves establishment of a battery recycling plant with its ancillary facilities. 

Potential environmental impacts may arise from various sequential activities, which form an 

integral part of the proposed project. Impacts are examined under two categories i.e. negative 

impacts and positive impacts. The various impacts in these two categories are then examined in 

order of their level of importance and significance. They are also examined in categories of 

their time of occurrence (design cum construction or operational phase). 

The inputs used for identifying all project aspects include review of proposed project 

documentation and consultations with the Proponent and the community at large. Environmental 

and socio-economic components were identified based on review of legislation and baseline 

environment, site reconnaissance visits, and discussions with stakeholders and the Consultant’s 

professional judgment. 

This section begins with a summary of identified possible pollution sources, before detailing the 

methodology used to identify the possible impacts, then analysis of possible impacts and their 

mitigation measures. 

4.2 Possible Pollution Sources 
Pollutants generated due to the project activities during both the construction and operation 

phase are solid, liquid and gaseous in nature. Generation of pollutants can be continuous, 

periodic or accidental. Sources of pollutants and their characteristics during the design and 

operation phase are as summarized in the table below. 

Phase/Stage Pollution Source 

 Possible spillages of sulphuric acid causing soil 

contamination 
Receiving, inspection of batteries and  storage 

of dry/wet scrap batteries 

Cleaning of Batteries Possible contamination of cleaning water with acid 

and traces of lead 

Battery cutting / crushing & separation of 

Lead contents / material & other component 

Possible soil  and water contamination from plastic and 

traces of lead 

Neutralization of acid / electrolyte Possible soil contamination 

Smelting in closed compact furnace 

 

Possible air pollution 

Refining & alloying Process 

 

None 

 

4.3 Summary of identified impacts 
The tables below summarizes the impacts identified, both positive and negative. The table also 

outlines the impacts that have been scoped out of this study, so as to allow for detailed analysis 

of significant impacts only. 
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Design & Construction Phase 

Positive Impacts Negative Impacts 

Employment opportunities Noise pollution 

Promote trade Dust pollution 

OSH concerns 

Poor aesthetics 

Operation Phase 

Positive Impacts Negative Impacts 

Employment opportunities OSH concerns 

Solution to battery waste management Waste generation 

Reduction of demand for new batteries thus reduced 

demand for lead 

Other social benefits (improved security, provision of 

clean water and general development of the area 
 

Decommissioning Phase 

Positive Impacts Negative Impacts 

Employment opportunities Increased solid waste 

Recycling opportunities OSH concerns 

Opportunity for land redevelopment/optimization Energy demand 

 

 

4.4 Detailed Analysis of Impacts 

4.4.1 Positive Impacts during Construction & Installation Phase 

I. Employment:  

The proposed project will require both skilled and unskilled labour during the construction

 phase. This will generate employment opportunities for masons, machine operators, 

plumbers, electricians, mechanical personals, casual labourers, engineers, among others. 

In addition to this, the need for support facilities during construction will further generate 

additional employment in the form of vendors who will supply provide goods and services to 

construction workers at the site. 

II. Revenue Generation: The proposed project relies on a technology similar to ISASMELTTM that 

will be imported from India. This will translate to taxes and duties thus revenue. Material sourcing 

and procurement, wages and salaries, as well as payment of various statutory charges will also 

contribute to revenue. 

III. Create Market for Construction Material Dealers: Various construction materials e.g. cement, 

couplers, welding materials, wood, sheet metal, metal bars, paint, among others as may be 

necessary to fit and fix the plant as designed in the warehouse. Most of these materials will be 
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sourced locally hence promoting the respective local dealers save for the ones which will be 

imported as may be inevitable given that the technology to be used is an ‘import’ whereby the 

foreign dealers too will be beneficiaries.  

IV. Skill Transfer: The technology to be adopted is a new technology hence local staff shall 

benefit from the training which shall be offered by the foreign technicians/experts who have 

good knowledge and experience on the technology during plant installation and also operation. 

4.4.2 Negative Impacts during Construction & Installation Phase 

I. Noise Pollution and Vibration: Noise and vibrations from light construction activities 

during fitting and fixing the plant as designed in the warehouse shall be inevitable. 

Mitigation Measures: By virtue of the plant being predesigned and assembled for fixing in the 

already existing warehouse, noise during this phase will be minimal and within acceptable limits. In 

the interest of environmental conservation, it is advisable that the Proponent during the plant 

installation commissions a noise survey so as to document the baseline noise status at the workplace 

for future reference. 

II. Dust Pollution: Partitioning of the warehouse will involve some activities e.g. wall building, 

wall drilling, wall chipping, cleaning, among others which shall generate some dust. 

Mitigation Measure: The dust likely to result from the installation phase of the plant will be minimal 

given that the plant will be installed in an already existing warehouse. Water shall be sprinkle on 

any loose surface as applicable to ensure dust resulting from the installation and partitioning tasks 

is suppressed. 

III. OSH concerns: The site will assume the status of a workplace immediately 

installation/construction works starts. Workplace incidents e.g. near miss, dangerous occurrence, 

accidents and occupational diseases will be likely. 

Mitigation Measures: The Proponent will strictly adhere to the provisions of OSHA, 2007 so as to 

ensure optimal levels of safety and health at the workplace. This will include: 

- Inculcating the culture of Risk Assessment at the workplace to shape decision making, 

- Appointment of a Safety Supervisor as provided in the Factories (Building Operations and Works 

of Engineering Construction) Rules, 1984, 

- Conducting Job Safety Analysis to tasks as may be applicable; 

- Subscribing to the Permit to Work System at the workplace, 

- Recruiting competent persons and ensuring workers requiring training are trained and those 

requiring supervision are supervised to curb workplace incidents, 

- Providing appropriate PPE to workers as task may demand and ensuring they are compulsorily 

used, 

- Ensuring statutory training to workers are effected at the workplace, among others. 

 

IV. Waste Generation: The installation/construction works will generate some wastes though 

minimal. Liquid waste to result from installation phase activities will be general waste e.g. 
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cleaning and sanitation liquid waste, etc. Solid waste will include wooded and metallic off cuts, 

packaging wastes, etc. 

Mitigation Measures: The liquid waste arising from the installation/construction phase activities shall 

be managed through the existing elaborate liquid waste management system which will be serving 

all the warehouses. Solid waste anticipated will be collected through the help of labelled and 

strategically placed waste bins at the workplace. The solid waste will be re-used at the project to 

the extent feasible, re-sold where applicable and the waste which remains as waste will be disposed 

through a NEMA licensed entity at minimum. 

4.4.3 Positive Impacts during Operation Phase 

I. Employment: The facility will generate employment both directly and indirectly. Technical and 

non-technical staff will have to be recruited to work in the facility. In addition, sourcing for, 

transportation and delivery of batteries will generate additional employment. Services of 

various consultants will be required to offer various services including statutory obligations spelt 

out in EMCA Cap 387, OSHA (2007), among others. 

II. Waste Reduction: Battery waste is significant since thousands of lead acid batteries run out 

of their life span every year. This has generated a market of informal recyclers who have 

contributed to lead pollution. This technology gives life to dead batteries thus reducing the 

quantities of waste batteries that need to be recycled or disposed. 

III. Lowering Diseases Burden: Poisoning by lead or a compound of lead is among the prescribed 

occupational diseases in the Second Schedule of OSHA, 2007 laws of Kenya. Lead is believed 

to result in 0.6% of the world’s disease burden, with adult lead poisoning mainly being of 

occupational origin (Needleman H., 2004). Lead toxicity as per Gracia R. C. and Snodgrass W. 

R. (2007) remains a significant public health concern. The technology to be used has an 

elaborate system to ensure that there will be no environmental and health concern arising from 

the proposed operation as opposed to informal battery recycling facilities which globally are 

known in the occupational and public health corridors for rising poisoning by lead burden. 

IV. Water provision: The proponent shall allow the neighbouring communities to access clean 

water from the facility water borehole otherwise they would only rely on river water whose 

purity is not a guarantee. 

V. Improved security: Security lights from the warehouse will come in handy to reduce theft cases 

in the area. Besides, offering job opportunity to the youths from the area will reduce idleness 

which would easily lead to ill behaviours. 

4.4.4 Negative Impacts during Operation Phase 

I. Poor Air Quality: Conventional lead recycling facilities face the risk of lead emissions to air 

during smelting process. The technology will use a closed production system that reduces waste 

thus reducing risk of emissions to air land and water. This offers a chance to make use of best 

available technology for best environmental practices in management of lead acid batteries. 

The technology will use a series of control measure including: neutralisation of acid. The 

pollutants formed during the smelting of lead shall be processed in the following equipments to 

filter the environmental pollutants and treat the pollutants of lead acid battery recycling to keep 

the emission levels within the environmental standards: Dust Collector, Cyclone, Cooling Tower, 

Spark arrestor, Bag Filters and Wet Scrubber. Thus the possibility of degrading air quality at 

the workplace from the process agents is low. 
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Mitigation Measures 

-The Proponent shall ensure that the plant operates optimally all through to address any accidental 

release of emission at the workplace and to extension the environment, 

-The Proponent shall ensure that exposure of indoor air pollutants does not exceed the exposure 

limits stipulated under the Factories and Other Places of Work (Hazardous Substances) Rules, 2007 

or under any other relevant law, 

-The Proponent shall ensure that measurements of the substances in the air are carried out at least 

once every twelve months by a certified air quality monitor, in order to determine the prevailing 

occupational exposure levels, and 

-The Proponent shall at minimum abide by the provisions of the Environmental Management and 

Coordination (Air Quality) Regulations, 2014. 

II. Water Pollution 

- During the cleaning process, there is risk of traces of lead contaminating the water used in 

case of broken batteries, 

- During draining of acid from the batteries there is risk of spillage of sulphuric acid 

contaminated with lead, 

- When industrial batteries are opened up for cleaning there is risk of lead contaminates 

spillages, and 

- This spillages if in significant quantities and if not well managed may be washed during 

cleaning and find their ways into water bodies leading to pollution. 

Mitigation measures: 

- Used lead-acid batteries should be transported as hazardous waste. The batteries should be kept 

upright and separated by cardboard or other non-conducting material and then placed in sealed 

containers or otherwise secured, e.g. on pallets covered with shrink wrap, to prevent them moving 

about 

- The main technical staff will undergo training from the equipment supplier prior to set-up, 

- All staff to undergo sensitization and training on safe practices within the plan, 

- The activities within the plan are automated in a closed system to reduce the risk of spillages, 

- All the acid is captured within the system should be neutralized before channeling to the septic 

tank reducing the pollution risk 

-Conduct regular water testing to ascertain that the measures put in place are effective 

 

III. Emissions to Land 

Emissions to land may occur if contaminated materials are not properly handled and disposed. 

This may include acids from the batteries, contaminated electrolytes and lead and plastic casing. 
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The facility will handle lead acid batteries thus need for proper handling and storage to reduce 

spillages and waste. 

Mitigation measures: 

- All batteries will be inspected for physical damage prior to being accepted for refurbishment. 

Leaking batteries should be placed in acid-resistant containers. The number of stored batteries 

should be controlled. There should be prominent hazard warnings. 

- Used lead-acid batteries will be transported as hazardous waste 

 - All workstation floors shall be resin impermeable flooring so as to prevent liquids penetrating 

into the soil, 

- All operations shall be strictly limited at the resin impermeable floor workstations so as to prevent 

liquids penetration into the soil 

- Preferably colour coded waste bins or an equivalent shall be provided strategically at the 

workplace to facilitate solid waste management, 

- Contract a licenced waste handler to collect and dispose the solid waste 

- Solid waste production and disposal records shall be kept at the workplace for future reference, 

- Process related liquid waste by design shall be isolated from the black and grey-water streams: 

- The process wastewater will be neutralised before being directed into the plant’s designated NEMA 

licensed septic tank 

- Solid waste management at the facility shall be strictly guided by the provisions of the 

Environmental Management and Coordination (Waste Management) Regulations, 2006, and 

- Liquid waste management at the facility shall be strictly guided by the provisions of the 

Environmental Management and Coordination (Water Quality) Regulations, 2006. 

IV. Occupational Safety and Health Concerns 

The operational phase of the proposed project will fully assume the status of a workplace and 

like any other place where people are working, workers may encounter a work related incident 

in the course of work e.g. contract an occupational disease like lead poisoning, fire outbreaks 

leading to injuries or even death, back injuries, muscle strain, skin inflations, slip, trip, falls, etc. 

Mitigation Measures: 

- The Proponent shall ensure that the plant operates optimally all through for optimal safety and 

health at the workplace, 

- The Proponent will maintain appropriate work procedures which all employees must follow while 

at work, 

- The Proponent will ensure that thorough examinations and tests of all engineering control measures 

are carried out at intervals not exceeding 24 months by an engineering controls examiner, a report 

issued and the recommendation therein fully implemented, 
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- The Proponent shall inform the workers of the hazards associated with exposure to chemicals used 

at the workplace and shall facilitate the training of the worker on safety, 

- The Proponent shall ensure that workers undergoes medical examination in accordance with the 

requirements of the Factories and Other Places of Work (Medical Examination) Rules (2005), 

- Proponent shall provide appropriate PPE to workers as per the task demand, 

- Prohibition of smoking, eating or drinking at the production area at the workplace and have 

designated area(s) for the latter; 

- Proponent shall maintain an updated inventory of MSDS for all chemicals used at the workplace 

for future reference, 

- Proponent shall avail MSDS for all chemicals used at the workplace to the users who shall 

compulsorily adhere to the provisions therein, 

- The Proponent shall strictly adhere to the provisions of the Factories and Other Places of Work 

(Hazardous Substances) Rules (2007), and 

- The Proponent shall strictly adhere to the provisions of OSHA, 2007 for optimal safety and health 

at the workplace. 

V Solid Waste 

Impact 

The project will result in solid wastes during construction, operation and decommissioning 

phases. The types of wastes that are anticipated to emanate from the project are as follows. 

Construction Phase: Solid waste is being generated at the site during construction of the 

building. Such waste consist of metal cuttings, rejected materials, surplus materials, surplus 

soil, excavated materials, paper bags, empty cartons, empty paint and solvent containers, 

broken glass among others. Such solid waste materials can be injurious to the environment 

through blockage of drainage systems, choking of water bodies and negative impacts on 

human and animal health. This may be accentuated by the fact that some of the waste 

materials contain hazardous substances such as paints, cement, adhesives and cleaning 

solvents, while some of the waste materials including metal cuttings and plastic containers 

are not biodegradable and can have long-term and cumulative effects on the environment. 

Solid waste from the facility will mainly include waste from the following two categories: 

Office waste including used stationary and food waste which will be disposed through a NEMA 

licensed waste handler serving the facility. 

Process waste including broken pieces of battery cases and slug which will be treated as 

hazardous waste, collected and stored in special bins labelled as hazardous waste, and 

disposed off through a NEMA licensed hazardous waste handling company.  
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It is worthy to note that the process waste will be rather minimal especially the slug. During 

the Decommissioning Phase, the following wastes will have to be disposed of viz debris 

(concrete), nails, metal scraps and cut-offs, building blocks, waste timber, wires, piping, etc. 

Waste generated during the operational stage from the kitchens and sewers, if not properly 

managed, may cause direct impact to the surrounding environment.  If not properly disposed, 

these wastes will result in the pollution of soil, ground water and air.  Indirect impact will in 

such a situation be the proliferation of rats, cockroaches and flies and emission of bad smells 

associated with it. 

Mitigation Measures – During Construction/Installation and Decommissioning Phase 

-An area will be specifically designated for solid wastes. These will be segregated and categorized into 

re-usable, those for re-sale and those that cannot be used again. Much attention will be put on 

recovering re-usable material so as to reduce wastage and cost of raw materials.  The waste collection 

should be made severally at least once in 24 hours, and it should be done in such a way to minimize 

nuisance of smell and dust during filling into carts or vans or any employed (suitable) collection 

method. All the refuse collected must be carried away from the storage site to a safe place where it 

can be suitably disposed. Lastly, suitable and most effective method of disposal should be applied.  

-The proponent should work hand in hand with private refuse handlers registered by NEMA and the 

City Management to facilitate sound waste handling, and disposal from the site. All wastes must be 

taken to the approved dumpsites.  

-The waste designated area will be well protected from the elements to ensure reduced 

chances of them being carried away by wind or rain. 

- Reuse all surplus materials in landscaping. 

- Those that cannot be reused in any way will be removed from site by licensed waste handlers. 

- The temporary pit latrines will be dismantled and closed permanently. 

- Train or educate the factory workers on the importance and means of waste (garbage) 

management and handling especially during operation.  

 

Mitigation Measures – During Operational Phase 

1. It is worthy to note that the process waste will be rather minimal especially the slug. 

The project will be committed to appropriately manage its solid wastes. 

2. Solid wastes will be sorted for its different components.  

3. They will be stored at a central transfer point strategically located on site and 

channeled to the Council which provides waste collection and disposal services for the 

residents. 

4. The proponent undertakes to comply with NEMA regulations on management of solid 

wastes particularly hazardous wastes which will be a feature of this project. 
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VI Noise 

Impact 

During the installation phase of the development there is expected to be a minimal increase 

in the noise levels within the area due to heavy machinery and other construction activities. 

The nuisance caused by the noise levels produced during this phase will depend on the 

duration of the phase, the time of day when activities are undertaken, the attitude of the 

contractor and the receivers to the noise. However this impact is short term and will be 

experienced only during installation phase when heavy equipments will be used on site.  

Considering that permissible continuous exposure to noise in a mixed commercial and 

residential area is not more than 75 dBa for 8hr per day the impact of noise levels will be 

significant during construction phase of the project. 

The project location is in both a commercial and residential area and therefore use of heavy 

equipment will definitely produce noise levels that will affect the neighbouring users.  

Mitigation measures 

1. Such noise will only be confined to daytime hours and will significantly be emitted 

during the initial construction phase during excavation, drilling and earth movement 

activities. 

2. A buffer fence will be erected to retain most of the noise within the site. 

3. Noise levels are expected to substantially increase during the construction period only 

which will be a short timeframe. During the construction phase a number of actions 

will be taken to reduce noise levels from operations within the site. 

4. Activities will only be undertaken during daylight hours as during the dark hours it 

would disrupt sleep of neighbours and create a nuisance. Workers at site will also be 

issued with ear muffs to protect their hearing from the high noise levels. 

5. Heavy machinery will not be a regular feature during construction as materials will be 

brought into site only periodically.   

VII Population increase 

Development in general results in the influx of population. The magnitude of the population 

influx is directly related to size, type and location of development. This particular 

development will require labour during both construction and operation phases. It is 

anticipated that a labour force of approximately 50 people during construction and 50 during 

operation will be engaged. 

Due to the nature of the surrounding, probably all the labour will be sourced from outside the 

vicinity of the project both during construction and during operations.  Hospitals by their very 

nature require mostly skilled labour during operations.   
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Mitigation Measures: 

Though the project does not have much say on the movement of people where they don’t 

own the land, it is planned to ensure minimal interaction and therefore stem emergence of 

shanties around the facilities. Requirements by the facility will be made in an organised 

manner from the surrounding communities therefore reducing occurrence of opportunistic 

hawking and criminal activities. 

It is therefore, important that during the construction phase, the proponent ensure that the 

work is done in an enclosed premises so as to reduce interaction with the labour with the 

neighbouring residential areas. Close monitoring of workers will be undertaken to ensure that 

unwanted characters are not absorbed.  The proponent will make all possible attempts to 

source the workers from the surrounding area to reduce population influx from outside the 

area. 

During the operational phase, increased population will include employees, patients, their 

relatives, suppliers, and other visitors to the premises.  However, it is not expected that there 

will be any disruption to the peaceful atmosphere of the project neighbourhood, judging by 

the current operations of Great Lakes Medical Centre in Luanda. 

Storm-water Management 

Impact 

The building roofs and pavements will lead to increased volume and velocity of storm water or run-

off flowing across the area covered by the building. This will lead to increased amounts of storm water 

entering the drainage systems, resulting in overflow and damage to such systems in addition to 

increased erosion or water logging in the neighboring areas.  

Mitigation measures 

i) Adequate storm-water drainage network should be designed for the building without 

disturbing the neighboring compounds. A storm-water management plan should be 

implemented so as to prevent sudden discharge of excessive volumes of storm water to the 

downstream area; 

ii) Rain water from the rooftop catchments should be harvested for use in cleaning, 

washing, etc; 

iii) The town planner should take care of roadside drains that will efficiently handle storm 

waters flowing on to the road sides.   

iv) The building construction should include drains flowing from the building to the drains. 
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VIII Security 

Impact 

1. Due to high electricity bills, the proponent and the tenants of the building may find it 

difficult to maintain the security lights at night, thereby endangering the security situation in 

and around the hospital. There is the likelihood of insecurity, during construction and 

operation phase from burglars and petty thieves. 

Mitigation Measures 

The proponent should install solar power for lighting purposes. Solar power will reduce the 

expenses on electricity and will ensure security lights keep the place safe throughout the night 

at no extra cost. The students will have a constant source of power even when there are power 

outages 

The proponent to construct a perimeter fence around the proposed property to help enhance 

security. 

Security guards will be sourced from one of renowned security companies in the District and 

even beyond to protect the property and man the gate to bar entry of any suspicious character. 

IX Fire Hazards 

Fire may present a potential danger for the hospital. Such an occurrence will then inevitably 

have an environmental bearing on the atmosphere.  A fire is a combustion which develops in 

a totally uncontrolled manner with respect to time and space.  It produces tremendous 

quantities of heat, smoke and pollution and even toxic gases.  The energy generated further 

favours the spreading of the fire. 

Without adequate provisions for fire safety, an outbreak at healthcare facilities could result 

in endangering life and/or financial loss. Fires can start from ignitable materials in 

laboratories, cigarette smoking in non-designated places or old electrical connections. 

Mitigation Measures 

1. Install smoke detectors at strategic locations within the buildings 

2. A fire alarm system comprising of break glass call points, fire detectors, sirens and a 

control indicator panel should be installed within the premises. 

3. Portable firefighting equipment to be provided on each floor, regularly serviced and 

placed at strategic locations; 

4. Procedures to follow in case of fire to be displayed along corridors, individual rooms 

and in public ways to ensure safe and speedy evacuation of personnel and visitors. 

5. Locate all gas cylinders out of the kitchen and only provide a feeder pipe into the 

kitchen in order to avoid explosions in case of fire. 

6. Provide fire assembly point 

7. The proponent is expected to comply with all guidelines, norms, specifications and 

conditions likely to be imposed by the Government. 
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5 : PROJECT ALTERNATIVES 

5.1 Introduction 
This section outlines the main alternatives considered by the Proponent, an evaluation of the 

impacts of each alternative with clear information on the criteria used to assign significance and 

an indication of the main reasons for choosing the development proposed taking into account 

the environmental impacts. 

5.2 No Project Alternative 
The no development option entails abandoning the whole concept, and leaving the site as it is. 

The implication of this would be maintenance of status quo. As the Country grows into a middle 

income economy, as well as increased uptake of solar energy at household, institutional and 

commercial level, the challenge of managing lead acid batteries will continue to grow. This is 

guided by the fact that batteries have an average lifespan of 3 years depending on use, after 

which they have to be replaced. This generates the need for manufacture of new batteries which 

puts a pressure on environmental resources, while also generating the need for environmentally 

sound disposal of used batteries. This has partly contributed to mushrooming of informal battery 

recyclers who have in the past contributed to cases of pollution from lead recycling. 

The no project option translates to no intervention which means the demand for lead acid battery 

will continue to grow, further placing more pressure on need to invest in proper battery disposal 

facilities. 

5.3 Alternative Sites 
The proposed site is in a warehouse, in an area that is zoned generally as a heavy industrial 

area with few residential homes thus reducing the risk factor of lead poisoning, however the 

proponent will have to take greater measures to ensure this does not happen due to the 

persistent health effects of lead. Alternative sites will require availability of space in an equally 

industrial zone with no human settlements, thus this leaves the current site ideal for the project. 

5.4 Project Implementation with Mitigation Measures 
The proposed facility will bring to life lead which is a raw material for a series of products 

including new batteries. Otherwise the used lead batteries would be dumped in landfills with 

greater impacts to land and water and subsequent effect to living organisms. Greater lead 

demand for the production of batteries to match the ever rising demand for batteries would 

also exert greater pressure to the environmental resource. 

The technology will use a closed production system that reduces waste thus reducing risk of 

emissions to air land and water. This offers a chance to make use of best available technology 

for best environmental practices in management of lead acid batteries. The technology will use 

a series of control measure including: neutralization of acid. The pollutants formed during the 

smelting of lead shall be processed in the following equipment’s to filter the environmental 

pollutants and treat the pollutants of lead acid battery recycling to keep the emission levels 

within the environmental standards: Dust Collector, Cyclone, Cooling Tower, Spark arrestor, Bag 

Filters and Wet Scrubber 

If well implemented, the risk to the environment and human health will be minimal, while offering 

greater environmental and financial benefits availability as the former is relatively expensive. 

Alternative resource use and waste management options 
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5.5 Waste water management alternatives  

Alternative one - Connection to the sewer line system  

The project area does not have a public sewer system. This option is therefore not viable. 

 Alternative two - Use of the premise septic tanks  

This option has been adopted in the design. This involves the construction of 

underground concrete-made tanks to store the sludge. The wastewater from the septic 

tanks is then channeled to soak pits. It is not expensive to construct septic tanks. 

However, septic tanks will require regular empting in large discharge points with 

possibility of polluting water bodies. This is the most viable option. 

Alternative three - Waste water treatment plant (bio digester) 

This involves establishment of waste treatment that uses inculcation bacteria and 

chemicals to treat the effluents to acceptable standards. While it is expensive in the short 

term to construct and maintain, it is the most reliable, efficient and cost-effective in the 

long term. Water analysis will need to be undertaken periodically in order to ensure 

effectiveness of the treatment plant. This is a viable option that the proponent can 

consider 

5.6 Solid waste management alternatives  

A lot of solid wastes will be generated from the proposed Project. An integrated solid 

waste management system is recommendable. First, the proponent will give priority to 

Reduction at Source of the materials. Recycling, Reuse and compositing of the waste will 

be the second alternative in priority. This will call for a source separation programme to 

be put in place. The recyclables will be sold to authorized waste buyers. The third priority 

in the hierarchy of options is combustion of the waste that is not recyclable, which the 

proponent cannot consider given the fact that the process waste will be considered as 

hazardous. Finally, sanitary landfilling will be the last option for the proponent to 

consider.  

5.7 Energy provision Technologies 

Connection to KPLC grid 

This option is available to the proponent and connection already done and in use. There 

are available KPLC three phase transmit power lines pass close to the project site. 

Solar power and LPG gas system connection  

The proponent is encouraged to explore this option to substitute for usage of energy 

instead of use of standby generators especially for lighting, cooking and even production. 

Use of standby back-up generators 

This option is viable and the proponent is advised in order to ensure uninterrupted 

operation occasioned by electricity failure, blackout and outrage. The facilities/premise 

to install an auto power back-up generator to augment electric power supply in cases of 

these power incidences. The generator should be fitted with air filter and silencer to 
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minimise air emission and excessive noise and vibration. However, it is important to not 

that the petroleum product used in generator will increase the emission level of the 

company and therefore should be avoided as much as possible. 

5.8 Water Supply and source  

This option is not available to proponent as Buoye area does not have piped water.  

Alternative one - Rain Water Harvesting   

Rain water flowing into drainage systems during wet seasons will be harvested and used 

for various purposes. In addition, a lot of water can also be harvested from roofs of 

buildings that will be put up in the project site. This water can be used for watering flower 

gardens and grass lawns, flushing toilets and general cleaning.   

 Alternative two – Drilling of a Borehole  

This options is viable to the proponent. The proponent has already dug a bore hole on 

site which he primarily uses together with the community. 

5.9 EIA With/Without EMP  

 Without  

This scenario was based upon the assumption that the proposed development would go 

ahead without any environmental management plan/options being implemented. The 

total project impact for the scenario is on the appreciably adverse side. This shows that if 

the project goes ahead without EMP, the adverse impact on the existing environment 

would be several times higher. Thus, this assumption is disqualified and not applicable 

since the greatest challenge worldwide presently is geared towards sustainable 

developments and sustainable use of natural resources. 

 With  

If the environmental management strategies are fully implemented the adverse impact of 

the project would be reduced, and there will be an overall improvement in physical, 

chemical, biological and socioeconomic environment of the project area. It is clear from 

the above, that the proposed project would have negative effect without implementing 

certain environmental management strategies. If EMP, is adopted and implemented, the 

adverse impacts will be reduced and the overall environmental quality of the area would 

improve hence this remains a preferred option. 
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6 Environmental and Social Management Plan (ESMP)  
Development Stage Potential Impact  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Recommended Mitigation Measures Responsibility & 

Timeframe 

 Targets and Cost 

Estimates 

Monitorable 

Indicators 

Installation/ Design 

Phase 

Environmental 

Pollution 

Ensure contractor undertaking on 

environmental considerations, 

Monitor trends on safety and health of 

design workers and neighbourhood, 

Sprinkle water to harness dust during 

offloading of construction materials, an 

Contractor to maintain

 material balance records at all 

times. 

   

Disposal of waste be done

 in accordance to the Waste 

Management Regulations (2006) and 

Water Quality Regulations (2006), 

Colour coded waste handling bins 

should be provided within the premise and 

arrangements made for frequent 

emptying, 

Ensure good housekeeping to ensure 

reduction of litter, 

Contractor to undertake safe waste 

disposal, verify legality of

 waste disposal destination, 

Proponent and 

Contractor 

 

Continuous throughout 

design period 

Sustainable design 

 

No direct cost involved 

-Complaints from 

neigbourhood, 

 

-Concerns from 

environmental 

authorities and 

local authorities. 

Waste 

Management 

Proponent and 

Contractor 

 

 

Continuous throughout 

design period 

Safe design waste 

management 

 

Kshs. 50,000 

Compliancewith 

the Waste 

Management 

Regulations 

(2006) and 

Water Quality 

Regulations 

(2006) 
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  The liquid waste arising from this phase 

activities shall be managed through the 

existing elaborate liquid waste 

management system serving all the 

warehouses, and 

Solid waste will be re-used at the 

project to the extent feasible, re-sold 

where applicable and the waste which 

remains as waste will be disposed 

through a NEMA licensed entity at 

minimum. 

Provide workers with appropriate PPE, 

Train workers on manual handling 

techniques, 

Train workers on first aid administration, 

Provide and maintain adequately stocked 

first aid kit(s) at the workplace, 

Inculcate a culture of Risk Assessment at 

the workplace to shape decision making, 

Appointment of a Safety Supervisor as 

provided in the 

    

OSH Concerns Proponent and 

Contractor 

 

During design 

Reduced accidents and 

costs 

 

Kshs. 100, 000 

Accident reports 
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  Factories (Building Operations and Works

 of Engineering Construction) 

Rules, 1984, 

Conducting Job Safety Analysis to tasks as 

may be applicable, 

Subscribing to the Permit to Work System at 

the workplace, 

Recruiting competent persons and ensuring

 workers requiring training 

are trained and those requiring           

supervision are supervised     to curb     

workplace incidents,  

Providing appropriate PPE to workers as 

task may demand and ensuring they are 

compulsorily used, and 

Ensuring statutory training to workers are 

effected at the workplace, among others. 

   

Social Aspects Address concerns of neighbouring land users 

and tenants as per this report, 

 Integrate public safety in the design  

process, 

Utilize local labor for design to enhance 

social harmony 

Proponent and 

Contractor 

 

 Initiate action  

Social harmony 

 

No direct cost 

 involved  

Residents 

complaint 

 

 Public opinion  

 

 

 

 

 

 

  

 

 

Noise during this phase will be 

minimal and within acceptable limits. The 

Proponent will commission a noise survey so 

with design   
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Noise pollution 

and vibration 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

as to document the baseline noise status at 

the workplace for future reference. 

Proponent Kshs. 35,000 Complaints from 

neighboring 

tenants 

Noise survey 

report 

Dust Pollution 

 

 

  

Sprinkle water on any loose surface as 

applicable to ensure dust resulting from 

the installation and partitioning tasks is 

suppressed.   

Equipment specifications to conform with 

environmental standards, 

Ensure all the waste waters from the 

operations is neutralised before channelling 

to the septic tank 

Integrate environmental components in the 

site design (waste management, emission 

controls, etc.), 

Apply to the extent possible provisions of

 the Water Quality Regulations 

(2006), Kisumu County by-laws, Public 

Health Standards, etc., and 

Enhance      in-house     awareness     and 

sensitization          on          environmental  

Proponent and 

Contractor 

Kshs. 10,000 Complaints from 

neighbouring 

tenants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Environmental 

Pollution: 

-Possible spillages

 of 

sulphuric acid, -

Possible 

contamination of

 cleaning 

water with acid 

and     traces     of 

lead 

  

 

 

 

Proponent 

 

 

Immediately and 

continuous. 

Integration of 

environmental 

components/ideas in

 the            site 

operations. 

 

 

Kshs. 200,000 per year 

Discharges into the                   

public drainage 

system, 

 

Related health 

effects to the site 

operators, 

 

Public complaints 
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Operation Phase Solid Waste 

Management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Contract NEMA registered

 waste handler for the solid waste 

and ensure the battery casing  and solid 

waste from the process is collected by 

hazardous waste handler 

Proponent 

 Immediately and 

Continuous. 

Streamlined waste 

flow paths. 

  

Waste categories 

and separation, 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Waste handling bins preferably colour 

coded should be provided within the 

premise and arrangements made for 

frequent emptying, 

Ensure good housekeeping to ensure 

reduction of litter, 

Solid waste production and disposal 

records shall be kept at the workplace for 

future reference, 

Embrace the 3R’s concept (Reduce, Reuse 

and Recycle) at the workplace, 

Reuse of packaging materials, 

Raise awareness among the staff about 

waste minimization, 

Compliance to the Waste Management 

Regulations (2006), 

In-house training on waste 

management options for managers and 

supervisors, and 

Provide leadership in waste recycling and 

re-use.  

 
 

Kshs. 200,000 per year 

Mode of transfer 

 

Final destinations. 



42 
 

 Water Pollution 

-risk of traces 

Spoilt batteries will be handled with a lot 

of care to avoid spillage during collection, 

transportation and storage. A spill kit or 

impermeable floor will be used. 

Proponent 

 

 Immediately and

  

Streamlined 

management of waste 

water.  

Effluent Discharge 

License 
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 of lead from broken 

batteries, 

-Risk of sulphuric 

acid spillage during 

draining of acid from 

the batteries 

The facility will begin operations with 

normal lead acid batteries that do not 

require opening thus reducing risks of lead 

exposure, 

The staff will undergo training from the 

equipment supplier prior to set-up, 

All staff to undergo sensitization and 

training on safe practices within the plan, 

The activities within the plan are 

automated in a closed system to reduce the 

risk of spillages, 

All the acid is captured within the system 

and recycled back thus no need for disposal 

effectively reducing the pollution risk, 

The organic compound used for 

refurbishment is environmentally safe thus 

no risk to health and environment 

(certifications provided in annexes), 

Regular monitoring of drainage 

channels, 

Avoid materials that block the drainage 

system, and 

 

Continuous.  

 

Kshs. 150,000 per year 

Analysis reports 
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  Ensure compliance to Water Quality 

 Regulations of 2006.  

All batteries will be inspected for 

physical damage prior to

 being accepted for refurbishment, 

All workstation floors shall be on resin 

impermeable flooring to

 prevent liquids penetrating into the 

soil, 

All operations shall be strictly limited at

 the resin impermeable floor 

workstations       to       prevent       liquids 

penetration into the soil, 

Process related liquid waste shall be 

isolated from the black and greywater 

streams, 

The process wastewater will be 

directed into the plant’s designated 

wastewater treatment plant under 

management     of a NEMA     

licensed company for hazardous waste 
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Emissions to 

land 

(Acids from the 

batteries, 

contaminated 

electrolytes     and 

lead) 

for treatment to acceptable limits and 

disposal as may be appropriate, 

The blackwater and greywater from the 

facility will be disposed through the septic 

system serving entire premise 

 

Proponent 

 

Immediately and 

continuous. 

Streamlined 

management of 

wastes. 

 

Operating in 

harmony              with 

surrounding tenants 

and communities 

 

 

Kshs. 180,000 

annual estimates 

Effluent Discharge 

License 

 

Analysis reports 
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Air Quality 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project Manager 

 

Throughout operation 

Reduced concentrations

 of aerial 

pollutants 

 

Kshs. 80,000 per year. 

Public complaint 

 

No occupational 

related diseases 

 

 

 

 

 

  

Social Aspects 

 

 

 

 

   

Proponent 

 

Upon commissioning 

 then continuous

  

Social acceptability and 

co-existence. 

 

No cost 

Health problems 

and degradation 

of environmental 

resources, 
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   establishing options for waste 

recycling, 

 Quick and effective 

response to 

emergencies. 

 

Annual budget 

of Kshs. 150,000 

The public opinion, 

 

Satisfaction to the 

 relevant authority  
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Occupational 

Safety and Health 

Concerns (lead 

poisoning, fire 

outbreaks 

leading to injuries or 

even death, back 

injuries, muscle strain, 

skin inflations, slip, 

trip, falls) 

Ensure the plant operates optimally all 

through for optimal safety and health at 

the workplace, 

 

 

Maintain appropriate work procedures 

which all employees must follow while at 

work 

Thorough examinations and tests of all 

engineering control measures should be 

carried out at intervals not 

exceeding       24       months by       an 

engineering controls examiner, 

Inform workers of hazards associated with 

exposure to chemicals at the workplace 

and facilitate the training of the worker on 

safety, 

Ensure workers undergo medical 

examination in accordance with the 

requirements of the Factories and 

Other      Places of      Work      

(Medical Examination) Rules (2005), 

The proponent 

 

Immediately and 

continuous 

 The security and 

safety of the 

neighbouring 

premises, 

 

Safety cases 

over a period of 

time, 

 

Response period 

on safety       

and medical 

aspects. 
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  Provide appropriate PPE to workers as per 

task demand, 

Prohibition of smoking, eating

 or drinking at the production area 

at the workplace and have designated 

area(s) for the latter, 

Maintain an updated inventory of 

MSDS for all chemicals used at the 

workplace for future reference, 

Strictly adhere to the provisions of the 

Factories and Other Places of Work 

(Hazardous Substances) Rules (2007), 

Strictly adhere to the provisions of 

OSHA, 2007 for optimal safety and 

health at the workplace, 

Maintain safety reticulation (e.g. fire 

detection and fighting equipment), 

Install all machines and equipment with 

protective guard rails at the moving 

parts, 

Adequately stocked First Aid box(es) 

should be provided and should be 

readily accessible, 
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There shall be most current emergency 

telephone number poster displayed within 

the premise, 

Enough space must be provided within the 

premises to allow natural 

ventilation, and 

Floors should be free of debris, 

 spillages and any tripping hazard.  

Initiate a noise mapping programme and 

keep monitoring, and 

Train, provide ear muffs and enforce 

compliance. 

   

Noise levels The Supervisors 

 

Upon commissioning 

and continuous. 

Compliance 

 

Kshs. 50,000 for 

equipment            and 

professional guidance. 

Occupational levels 

of 90 dBA, 

 

External receptors 

as defined under 

the Noise and 

Excessive Vibration 

Pollution

 Control 

Regulations, 2009 

Compliance aspect Develop an environmental policy, 

Establish a legal register on critical 

relevant environmental laws, 

Annual environmental audits as required by 

law, and 

Develop Standard Operation Procedures 

focusing on environment, health and safety. 

The proponent 

 

Continuous 

An all-time compliance 

 

Kshs. 150,000 per year 

To ensure 

compliance      with 

laid                   down 

guidelines  at all 

times 
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Institution 

Framework 

Adapt environmental aspects in 

administrative framework, 

Review the contracting arrangement at all 

levels of the operations, 

Establish a monitoring and reporting 

protocol on environmental 

conservation, and 

Engage a professional to

 oversee environmental management. 

Encourage the use of energy saving 

bulbs, 

Switching off lights when not in use, 

Consider the use of other renewable 

energy forms such as solar to 

supplement energy use in the building, and 

Installation of only type approved 

gadgets within the premises. 

The proponent 

 

Continuous 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Coordinated 

environmental 

management 

 

No direct costs 

anticipated 

 

 

 

 

 

 

  

Efficient energy use 

 

To be determined 

To ensure that all 

actions on 

environment      are 

integrated in the 

future      corporate 

business plans 

 

 

 

 

 

 

  

Energy use The proponent 

 

Continuous 

To ensure proper 

and documented 

targets of energy 

used. 

Water use Put in place measures for

 quick detection and repair of pipe 

leaks, 

Ensure taps are not left running, 

 

Install water conserving taps that turn off 

immediately when not in use, and 

The proponent 

 

Continuous 

Efficient water use 

 

To be determined 

Amount of water 

used 

   Ensure close monitoring of the water used.     
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Capacity Building 

(Documentation and 

human resources 

capacity) 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Establish an information resource 

point (for     reference by     the site 

operators), 

Document in-house guidelines 

and procedures           on           environmental 

management, 

Develop a training programme for 

workers on safety, health, and 

environment, and 

Engage a qualified staff to oversee 

environment, health and safety.   

Establish a waste collection, transfer and 

storage mechanisms, 

Characterize and identify all waste 

streams up to final destinations, 

Monitor the carrying capacity of the 

environmental infrastructure receiving the 

wastes, and 

Install monitoring facilities along the 

waste pathways. 

The proponent 

 

Continuous. 

Sustainability and 

sharing with others. 

To provide 

necessary 

knowledge, tools 

and awareness to 

all      workers      for 

effective       human 

resource capacity 

development. 

Physical 

infrastructural 

capacity 

The proponent 

 

Continuous. 

No direct costs 

involved. 

This provide 

organized system 

for     the     workers 

with     respect to 

environment, health 

and safety 

protection 

Collaboration Collaborate with other players on 

environmental        protection,        waste 

The proponent Sustained capacity 

building 

Relevant 

government bodies 
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Decommissioning Compost impacts 

 Management programmes.  

The proponent, 

NEMA, CGM and 

environmental expert. 

 

Process to take a 

month on a pre-

agreed schedule 

  

Rehabilitated site 

 

Costs to be 

Identified      through the 

decommissioning audit 

report 

Air quality and soil 

status in the area. 

 

Social and economic 

implications in the 

area 

 

Destination of 

waste material 

disposal. 
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6.1 Project Decommissioning 
Decommissioning refers to the final disposal of the project and its associated materials 

at the expiry of the project lifespan. It is the last stage involving winding up of 

the operational activities of a particular project and safe removal of all materials 

resulting from the decommissioning activities. 

Decommissioning releases valuable assets and sites for alternative use, recycling 

and reuse of materials and the restoration of environmental amenity. It aims at 

achieving an end-point that is sensible in technical, social and financial terms, that 

properly protects workers, the public and the environment as well as complying with 

the basic principles of sustainable development. In this period, the proponent should: 

Notify NEMA and other relevant authorities on intension to stop operations at 

least 3 months in advance 

Carry out a decommissioning audit and submit report to NEMA for review six months in 

advance 

Close down equipment and participate in the plan for site inspection 

Initiate removal following strictly recommendations of the decommissioning audit report 

Initiate a programme to rehabilitate the site to near its original state 

Monitor the site on related parameters for 1 year 

6.1.1 Decommissioning Phase Environmental Management Plan 
 

 

Expected Negative 

Impacts 

 

Recommended Measures 

 

Responsible Party 

 

Time Frame 

Scrap materials and 

other debris 

(overburden soil, used 

internet           and 

electrical cables, steel           

metals, reflector 

materials, etc.) 

Use of an integrated solid waste 

management system i.e. through a 

hierarchy of options. 

Wastes generated as a result of facility

 decommissioning activities will be 

characterized in compliance with 

standard waste management 

procedures. 

The contractor will select NEMA 

approved disposal locations and the 

county government based on the 

properties  of the particular waste 

generated. 

Proponent & 

Contractor 

During 

decommissioning 
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 All facility, machinery, equipment, 

structures and hand tools that will not 

be used for other purposes      should be 

removed and reused or rather 

sold/given to scrap material dealers. 

Proponent & 

Contractor 

 

During 

decommissioning 

Where recycling/reuse of the 

machinery, equipment, structure and      

other waste materials is not possible 

the materials should     be taken to 

NEMA approved dumpsites by a duly 

registered waste transporter. 

Proponent & 

Contractor 

 

During 

decommissioning 

 

6.2 Environmental and Social Monitoring Plan (ESMONP) 

 

Item Parameters Frequency Location 

Soil erosion  Soil erosion rates As per plan Farms 

Water Quantity Volume, flow, duration, 

Usage 

As and when it rains Intake, tanks, 

pipes 

Water Quality As per the Second 

Schedule 

of the Legal Notice 

No.120 

of 2006 

Regularly Intakes and 

Farms 

Disease incidences Particular diseases 

(outpatient records) 

Regularly Project area 

and 

its environs 

Vegetation and 

habitats 

Vegetation structure and 

biodiversity 

Annually On farm and in 

community 

Accidents / injuries 

Fires 

Accident and incident 

records 

Zero incidents/accidents Site Manager 

Hydrology Discharge As and when it rains Upstream, 

Downstream 

Routine visual 

inspection of the 

water supply and 

irrigation 

infrastructure 

Foundation conditions, 

cracks, leakages, etc 

Regularly Project area 

Community 

involvement and 

participation  

Progress reports by 

CPCU scheme officials. 

Amount of contribution 

for infrastructure 

maintenance 

Monthly  

 

Harvesting periods 

Farms 
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6.3 Summary of stakeholder engagement plan 

Week Engagement type Target Stakeholders 

Week 1 Public meeting with area 

residents 

Area residents 

 

6.4 ESIA Team roles and qualifications 

N

O.  

NAME  POSITION/Profession  Role 

1. WILLIAM OKKOYO  Team leader / ESIA Lead 

expert.  

Coordinating the ESIA process  

ESIA Report compilation 

2. AMOLLOH MELYNE 

ACHIENG  

Lead Environmental 

Expert  

Public consultations 

Engagements 

ESIA Report compilation 

3. ADALA MORELLY  Associate Environmental 

Expert  

Identification of Social Impacts 

Public engagement 

4. LORNA NYANDAT Sociologist  Identification of Social Impacts 

5. Isiah Mawinda HYDROGEOLOGIST Identification of 

hydrogeological Impacts 

 

6.5 Time schedule for executing the EIA 
 

NO.  ACTIVITY  TIMEFRAME  

1.  TOR preparation and submission to NEMA for 

approval.  

March 2021.  

2.  Screening, scoping, fieldwork, surveys, data 

collection, public consultation (EIA Project 

Report stage)  

March -April 2021.  

5.  Detailed fieldwork and pre-EIA Study report 

submission public hearing  

March -April 2021. 

6.  Data analysis, impact assessment and mitigation 

measures, report writing.  

March -April 2021. 
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7.  Submission of ESIA report to NEMA. For review  April 2021 

8.  Post ESIA report submission follow up.  Within 90 days after ESIA 

Report submission.  

9.  In liaison with NEMA, Placement of 

advertisements in the mass media and Kenya 

Gazette for public comments.  

Within 30 days after ESIA 

Report submission.  

10.  NEMA approval of the ESIA Study Report.  Within 90 days after ESIA 

Report submission.  

11.  Issuance of the ESIA License  Three weeks after approval 

of the ESIA Report.  
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7 APPENDICES 
 






