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EXECUTIVE SUMMARY 

Project Description 

Vivo Energy Kenya limited (VEK) (proponent) proposes to decommission two above-ground Liquified 

Petroleum Gas (LPG) tanks of total capacity 515 Metric Tonnes (MT) and replace them by installing four 

above-ground bullet tanks of total capacity 400 MT. The old tanks’ capacities are a bullet tank of 65 MT 

and a sphere tank of 450 MT. The storage tanks replacement project will not increase the terminal’s 

storage capacity, as the new total capacity will be 400 MT compared to the previous capacity of 515 MT. 

The Sphere tank has been decommissioned, and the terminal is currently operating from the existing 

bullet tank, underserving the coastal region demand on LPG supply thus the importance of installing 

replacement tanks to cater to the demand level. The existing operation procedure will be maintained 

where LPG at the terminal is received via truck deliveries sourced externally from AGOL depot in Miritini, 

Mombasa County. The proposed project will not involve any marine-based activities. Although the works 

are confined within the existing terminal area, they do not extend into the marine environment nor 

encompass port operations.  

 

ESIA Methodology 

The ESIA was undertaken in fulfilment of the Environmental Management Coordination Act, Cap 387 

(EMCA) Schedule II that identifies projects that require an Environmental Impact Assessment (EIA) to 

be conducted prior to the commissioning/operation in order to identify the potential adverse impacts of 

a project and thereby devise appropriate mitigation measures. Various data collection methods were 

used, including literature review, site visits, baseline surveys and stakeholders’ engagements. Impact 

assessment and mitigation were then used to identify and evaluate the significance of potential impacts 

on identified receptors and resources according to defined assessment criteria and to develop and 

describe measures that will be taken to avoid or minimize any potential adverse effects and to enhance 

potential benefits. 

 

Project Area Baseline 

The proposed LPG Storage Tanks Replacement Project is situated within the existing Vivo Energy Kenya 

Limited terminal in the Shimanzi Industrial Area of Mombasa County. The project site is located within a 

fully developed industrial zone, characterized by extensive impervious surfaces and the presence of 

major national infrastructure including other fuel depots. The area has a long-established industrial 

character with no natural habitats or sensitive ecological receptors within the project's immediate 

footprint. 

The surrounding environment is dominated by industrial activities, with adjacent facilities including major 

petroleum storage terminals, chemical handling companies, and logistics operations. The baseline 

ambient conditions reflect this industrial context, with existing elevated background levels of noise and 

air pollutants primarily attributable to heavy vehicle traffic, and industrial emissions. The site benefits 

from fully paved internal and external access roads and is integrated into all existing municipal utility 

services. The project represents a brownfield development that will be executed entirely within the 

terminal's existing operational boundaries, resulting in no conversion of natural land and no loss of 

biodiversity. 

 

Legal Framework 

Relevant Kenyan policies and statutes have been analysed and the Institutional framework within which 

the proposed LPG storage tank replacement project will be developed has also been described. Among 

the relevant National legislations that have been reviewed, include: 

• The Environment Management and Co-ordination Act (Cap 387) 
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• The Physical and Land Use Planning Act, 2019 

• The Standards Act Cap 496 

• The Petroleum Act, Cap 308 

• The Energy Act, Cap 314 

• The Protected Areas Act, Cap 204 

• The Water Act, 2016 

• The Sustainable Waste Management Act, 2022 

• The Climate Change Act, 2016 

• The Traffic Act, Cap 403 

• The Occupational Safety and Health Act (OSHA), 2007 

• The Public Health Act (Cap 242) 

• The Employment Act 2007 

• The Work Injury Benefits Act, 2007 

• The Persons with Disabilities (Cap. 133) 

 

Stakeholder Engagement 

Incorporating the views of the stakeholders into the design process is also very beneficial for adopting 

the best workable models and systems. The main objective of the Stakeholder Engagement was to 

inform stakeholders and the public about the proposed project and its likely effects, and in turn 

incorporate their inputs, views and concerns into project planning. 

In addition to one-on-one meetings, three public meetings were conducted with neighboring 

communities. The first meeting took place on March 5th, 2025, at Vivo Energy Driver’s Training Room, 

and included representatives from neighboring institutions. The other meetings were held on October 

8th, 2025, at the Vivo Energy Driver’s Training Room and at the area chief’s office ground, engaging local 

community members from Shimanzi area. 

 

Analysis of alternatives 

A comprehensive analysis of feasible alternatives was conducted to ensure the selection of the most 

environmentally and technically sound option. The "No Project" alternative was rejected as it would 

perpetuate significant safety risks associated with the aging 65 MT bullet tank and a decommissioned 

450 MT sphere, while also maintaining an inefficient logistics model requiring approximately 50 daily 

truck deliveries, resulting in ongoing traffic congestion and emissions. 

Alternative technologies, including the installation of a single large-capacity tank or mounded storage, 

were evaluated. A single large tank was dismissed due to the unacceptable concentration of risk and 

lack of operational redundancy, while mounded storage was deemed unsuitable due to cost 

requirements and site constraints, including the high water table. 

The preferred alternative—the replacement of the existing infrastructure with four new 100 MT above-

ground bullet tanks—was conclusively selected. This option optimally balances safety, operational 

efficiency, and environmental performance. It proactively disperses operational risk across multiple 

vessels, ensures business continuity during maintenance, and, most significantly, drastically reduces 

inbound LPG truck deliveries to an estimated 2-3 per week. This results in a substantial net positive 

environmental impact by alleviating local traffic congestion and associated emissions, making it the most 

sustainable means of achieving the project's objectives. 
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Potential impacts  

Four main factors were used to classify the potential effects of the proposed project on the environment, 

which may be positive or negative. The extent was assessed as onsite, local, regional or national: the 

intensity was characterized as being negligible, low, medium or high: the duration as short-term, long-

term or permanent; and the significance stated as being negligible, minor, moderate, major. The 

probable environmental and social effects of the proposed project were compiled in the table below 

based on the data amassed during the desk and field studies. 

 

Category Impact 

description 

Impact significance 

criteria 

Project phase 

Construction Operation Decommissioning 

Positive Optimal utilization 

of the land 

Significance Major  Major Major 

Duration Short term Long term Short term 

Extent On-site On-site On-site 

Intensity Low High Low 

Enhanced Safety 

and Major 

Accident Hazard 

Management 

Significance Major  Major  Major  

Duration Short term Long term Short term 

Extent On-site Localised On-site 

Intensity Low High Medium 

Economic and 

Supply Chain 

Efficiency 

Significance  Major   

Duration  Long term  

Extent  On-site  

Intensity  High  

Superior 

Operational 

Flexibility and 

Business 

Continuity 

Significance  Major   

Duration  Long term  

Extent  Widespread  

Intensity  High  

Significant 

Environmental 

Benefits 

Significance Negligible  Major  Negligible  

Duration Short term Long term Short term 

Extent Localised Localised Localised 

Intensity Negligible High Negligible 

Strategic 

Alignment with 

National 

Development 

Goals 

Significance  Major   

Duration  Long term  

Extent  Regional  

Intensity  High  

Employment 

opportunities 

Significance  Major  Minor  Moderate  

Duration Short term Long term Short term 

Extent Localised Localised On-site 

Intensity High Low Medium 

Negative Impact on soil Significance Moderate   

Duration Short term 
 

 

Extent On-site 
 

 

Intensity High 
 

 

Air pollution Significance Minor  Minor 

Duration Short term  Short term 

Extent On-site  On-site 

Intensity Low  Low 

Noise pollution Significance Minor 
 

Minor 

Duration Short term 
 

Short term 

Extent On-site  On-site 

Intensity Low  Low 

Significance Moderate  Minor 
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Category Impact 

description 

Impact significance 

criteria 

Project phase 

Construction Operation Decommissioning 

Solid waste 

generation 

Duration Short term  Short term 

Extent On-site  On-site 

Intensity Medium  Low 

Wastewater 

generation 

Significance Negligible   

Duration Short term   

Extent On-site   

Intensity Low   

Impact on Traffic Significance Negligible   

Duration Short term   

Extent Local   

Intensity Negligible   

Occupational 

health and safety 

hazards 

Significance Major   Major 

Duration Short term  Short term 

Extent On-site  On-site 

Intensity High  High 

Accidental LPG 

leak 

Significance  Moderate  

Duration  Short-term  

Extent  On-site  

Intensity  High  

Fire and explosion 

hazard 

Significance  Moderate  

Duration  Short-term  

Extent  Local  

Intensity  High  

Public health & 

community safety 

Significance  Moderate  

Duration  Short-term  

Extent  Local  

Intensity  High  

Security risk Significance  Moderate  

Duration  Short-term  

Extent  regional  

Intensity  High  

 

Climate Change risk and vulnerability assessment 

The project has been assessed for vulnerability to key climate change hazards, including sea-level rise, 

intense rainfall, drought, high winds, and increased temperatures. The site's elevation and fully paved, 

industrial character result in a negligible vulnerability to direct sea-level rise and flooding, supported by 

a robust, well-maintained drainage system. Overall, the project's climate vulnerabilities have been 

identified and addressed through targeted, engineered solutions, ensuring the long-term resilience of 

the critical energy infrastructure. 

 

Conclusion and recommendations 

Centric Africa is confident that every effort will be made by the project proponent to accommodate the 

mitigation measures recommended during the ESIA process to the extent that is practically possible, 

without compromising the economic viability of the proposed LPG storage tanks replacement project. 

The implementation of the mitigation measures as detailed in Chapters 8 and 9 will provide a basis for 

ensuring that the potential positive and negative impacts associated with the establishment of the 

development are enhanced and mitigated to a level which is deemed adequate for the development to 

proceed. In summary, based on the findings of this assessment, Centric Africa Limited finds no reason 

why the proposed project by VEK should not be authorized, contingent on the mitigations for potential 

environmental and socio-economic impacts as outlined in the ESMP. 
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1 CHAPTER 1: INTRODUCTION 

This document constitutes the Environmental and Social Impact Assessment (ESIA) Study Report for 

the proposed replacement of two Liquefied Petroleum Gas (LPG) storage tanks at the Vivo Energy Kenya 

Limited (VEK) Shimanzi terminal, located in Mombasa County. The primary objective of this ESIA is to 

systematically identify, evaluate, and mitigate the potential environmental and socio-economic impacts 

associated with the project's construction and operational phases. 

The assessment has been conducted in strict compliance with the provisions of the Environmental 

Management and Co-ordination Act (EMCA), Cap 387, and the Environmental (Impact Assessment and 

Audit) Regulations, 2003 (as amended). This report provides a comprehensive analysis of the project's 

potential interactions with the surrounding environment, including the biophysical, social, and economic 

components. It further proposes a robust Environmental and Social Management Plan (ESMP) designed 

to avoid, minimize, mitigate, or compensate for adverse impacts, thereby ensuring the project is 

executed in an environmentally sound and sustainable manner. The findings and recommendations 

herein are intended to facilitate informed decision-making by the National Environment Management 

Authority (NEMA) and other relevant regulatory bodies. 

 

1.1 Background 

Vivo Energy Kenya Limited, a leading marketer and distributor of Shell-branded petroleum products in 

Kenya, operates a key strategic storage and distribution terminal at Shimanzi, Mombasa. This facility 

plays a critical role in the national energy supply chain, particularly for LPG, which is a cleaner and more 

efficient cooking fuel alternative to wood and charcoal. The existing LPG infrastructure at the Shimanzi 

terminal includes two (2) above-ground LPG storage tanks that have been in service for several decades. 

A recent comprehensive technical integrity assessment concluded that while the tanks are currently 

safe, they are approaching the end of their optimal design life. To proactively ensure the highest 

standards of operational safety, reliability, and integrity, Vivo Energy Kenya has made a strategic decision 

to decommission and replace these aging tanks with new, modern vessels without increasing the 

capacity. This proactive infrastructure upgrade is essential for: 

• Ensuring Operational Safety: Mitigating risks associated with aging infrastructure, thereby 

safeguarding employees, the surrounding community, and the environment. 

• Enhancing Supply Reliability: Maintaining and improving the consistent supply of LPG to the 

Kenyan market, supporting the government's agenda for promoting clean cooking energy. 

• Adhering to Corporate HSSE Standards: Upholding Vivo Energy's global commitment to the 

highest standards of Health, Safety, Security, and Environment (HSSE). 

 

 

1.2 Project Need & Justification 

The project is fundamentally driven by the need for proactive asset integrity management. It is a 

necessary investment to prevent potential future failures, ensure uninterrupted supply of a critical clean 

energy source, and align with both corporate and national safety and environmental objectives. The 

replacement will enhance the LPG filling plant’s resilience and efficiency, contributing positively to 

Kenya's energy security and its transition to a cleaner energy future as envisioned in its national policies. 

The overarching objective of this project is to decommission the existing aged tanks and replace them 

with new units, critically, without increasing the overall storage capacity. This initiative will enable the 
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company to maintain its capacity to meet the LPG demand within the Coastal region. Furthermore, this 

project aligns with governmental efforts to increase access to clean energy solutions. 

 

 

1.3 Purpose of the Study Report 

The information contained in this study report, along with comments and inputs received from 

stakeholders, will assist the competent authority (NEMA) in deciding whether or not to grant 

environmental authorization for the proposed project and to inform the conditions associated with such 

authorizations. The ESIA process involved the identification, prediction, and evaluation of the actual and 

potential environmental and social impacts of the proposed LPG storage tanks replacement project. This 

report outlines the proposed mitigation measures for negative impacts and enhancement measures for 

positive impacts that the proposed project will implement. This ESIA study has been commissioned to 

ensure that this vital infrastructure project is planned and implemented with due diligence towards 

environmental protection and sustainable development. 

 

 

1.4 Scope of the ESIA 

The proposed project requires an ESIA in compliance with the applicable laws and regulations of Kenya 

concerning environmental, health and safety standards. This ESIA took into consideration all 

environmental and social impacts of the proposed project and identified the main environmental and 

social aspects in order to optimize the project from an environmental and social point of view by avoiding, 

minimizing, reducing, or offsetting negative impacts and enhancing positive impacts. The ESIA further 

aimed at developing a cost-effective Environmental and Social Management Plan (ESMP) for the lifetime 

of the project. The ESIA team on behalf of the proponent, conducted the ESIA by incorporating, but not 

limited to, the following terms of reference: 

• The description of the proposed location, including baseline information 

• A concise description of the national environmental legislative and regulatory framework, 

baseline information, and any other relevant information related to the project. 

• The technology, procedures, and processes to be used in the implementation of the project 

• The materials to be used in the construction and implementation of the project 

• Project description and layout plan. The location, project site, and architectural designs for the 

overall project; 

• A description of the potentially affected environment, including hydrology, micro-climate, 

biological environment; and socioeconomics associated with the proposed project; 

• The environmental effects of the project, including any direct, indirect, cumulative, irreversible, 

short-term, and long-term effects anticipated, 

• Analysis of alternatives, including project site, design, and technologies. 

• An environmental management plan proposing measures for eliminating, minimizing, or 

mitigating adverse impacts on the environment, including the cost, timeframe, and responsibility 

to implement the measures. 

• Propose measures to prevent environmental, health and safety hazards and to ensure security 

in the working environment for the employees, residents, and management in case of 

emergencies. 

• Such other matters as the relevant authority requires. 
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1.5 Project Proponent 

Vivo Energy Kenya was established in November 2012, following the acquisition of Kenya’s downstream 

business from Shell. Vivo Energy Kenya is a market leader and serves all market segments from retail 

to commercial customers with a full range of automotive fuels, lubricants, aviation fuels, liquefied 

petroleum gas (LPG), and heavy fuel oil (HFO). VEK operates an extensive retail network. The company 

has significant bulk oil storage depots in Nairobi, Mombasa, and Nanyuki; aviation services at Jomo 

Kenyatta International Airport, Wilson Airport, Mombasa International Airport, and Malindi Airport; and a 

lubricating oil blending plant in Mombasa. The company is also renowned for its high-impact Community 

Investment Programmes, aiming to create lasting social and economic benefits in the communities. 

 

 

1.6 ESIA Consultant 

Centric Africa Limited was contracted by VEK to undertake the ESIA for the proposed project. The 

consultant (and specialists appointed by Centric Africa Limited during the course of this ESIA) have no 

financial ties to, nor are they a subsidiary, legally or financially, of VEK. Centric Africa Limited is a regional 

environmental consulting organization with a wide range of experience in delivering ESIAs in Africa. 

Centric Africa Limited is registered and licensed with NEMA as a Firm of Environmental Impact 

Assessment/Audit Experts, Reg. No. 7112 (Annex i).  

 

1.7 Report Structure 

The structure of this ESIA Report is outlined as follows: 

Chapter 1 : Introduction 

Chapter 2 : Methodology and approach  

Chapter 3 : Project description  

Chapter 4 : Biophysical and socioeconomic baselines  

Chapter 5 : Legal and institutional framework 

Chapter 6 : Stakeholder engagement 

Chapter 7 : Analysis of alternatives 

Chapter 8 : Anticipated impacts and mitigation measures overview 

Chapter 9 : Environmental And Social Management Plan (ESMP) 

Chapter 10 : Conclusion and recommendations 

References : Contains a list of references used in compiling the report. 

Annexure : Contains relevant documents associated with the project 
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2 CHAPTER 2: METHODOLOGY AND 

APPROACH 

2.1 Overview 

The ESIA was carried out in accordance with EMCA section 58 and Schedule II which identifies 

projects that require submission of an Environmental Impact Assessment (EIA) report to NEMA in order 

to identify potential negative effects of a project and subsequently develop appropriate mitigation 

measures. 

 

2.2 ESIA Objectives 

The objectives of this ESIA were to: 

• Identify all potential significant adverse environmental and social impacts of the proposed LPG 

storage tanks replacement project and recommend measures for mitigation. 

• Generate baseline data that will be used to monitor and evaluate the mitigation measures 

implemented during the project cycle. 

• Recommend cost-effective measures to be used to avoid or reduce the anticipated negative 

impacts and enhance the positive impacts; and 

• Prepare an ESIA report compliant with EMCA and the Environmental (Impact Assessment and 

Audit) Regulations 2003, detailing findings and recommendations. 

 

2.3 Screening 

The proposed project was screened to determine the need to undertake an ESIA based on the 

proposed project characteristics in accordance to the Second Schedule of EMCA, which lists the 

mandatory projects that must undergo an EIA. Based on this criteria, it was concluded that an ESIA 

would be necessary for the proposed project. The Second Schedule of EMCA lists hydrocarbon 

projects, including LPG filling plant, must undergo an EIA. 

 

2.4 Scoping 

As a first step of the ESIA process, a scoping study was undertaken. The objectives of the Scoping were 

to identify the potentially significant environmental and social issues relating to the proposed LPG 

storage tanks replacement project that will need to be addressed as part of the ESIA. As part of the 

scoping the following activities were undertaken: 

• Identification of sources of data on baseline conditions of the proposed project area; 

• Determination of the likely area of influence to be considered in the ESIA; 

• Consideration of alternatives related to the proposed LPG tank project; 

• Identification and consultation with stakeholders who would be interested and/or affected by the 

proposed project; 

• Identification of cross-sectoral issues and impacts, prioritizing them on a shortlist which would 

need to be considered as part of the ESIA; 

• Defining the environmental and legislative setting of the proposed project. 
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2.5 Baseline Data Collection 

In order to understand the existing baseline environmental and social conditions in the area, a variety 

of data collection methods were undertaken as follows: 

 

2.5.1 Document Review 

A literature review was undertaken based on the findings of the scoping process, which involved 

reviewing legislation, policies, development plans, and past studies carried out in the area for the 

purpose of informing the ESIA regarding baseline conditions and establishing the legal, institutional, and 

environmental setting of the proposed project. The desk study also included the development of 

fieldwork tools, fieldwork schedules, and the Public Consultation and Disclosure Plan (PCDP). Analysis 

of socio-economic and demographic data from the Kenya National Bureau of Statistics (KNBS), County 

Integrated Development Plan (CIDP), and other relevant policy and regulatory documents. 

In addition to national legislation, a thorough desktop review was conducted on all pertinent County-

level laws, policies, and strategic planning documents. This effort included, but not be limited to, 

the Mombasa Integrated Strategic Urban Development Plan (MISUDP) 2015-2035. These local 

instruments were meticulously examined and applied to ensure the proposed project aligns fully with 

the County's spatial planning objectives, land use provisions, and development goals. 

 

2.5.2 Site Visits 

The consultant carried out an initial site reconnaissance visit on 6th of October 2025. Centric Africa 

Limited team was accompanied by representatives from VEK management so that any environmental, 

social, or technical constraints could be discussed. The purpose of the initial site visit was to familiarize 

the ESIA Team with the affected project area and to collect primary environmental and social baseline 

data. A scoping visit was thereafter undertaken on 8th of October 2025, during which time a site walkover 

was undertaken that included the consideration of the proposed LPG storage tanks replacement project 

and meetings with key stakeholders within Shimanzi, Mombasa County Government Officials, and 

community-level meetings at the area chief’s offices to announce the project, identify data sources, and 

commence the process of determining potential impacts. Detailed site investigations and stakeholder 

engagements were undertaken, and primary environmental and social data was collected through key 

informant interviews, and further baseline surveys. 

 

During the site visits, photography was also used to record the salient features and baseline conditions 

of the project site and its surroundings. The photos were used to define existing features in the project 

area. Photography was combined with walks within and around the project site to identify possible 

impacts of the proposed project. All the relevant images were stored and are attached to this report. 

 

 

2.6 Stakeholder Engagement 

Stakeholder engagement ensures that the views and concerns of stakeholders and the community are 

incorporated as early as possible into the project development, i.e., at the planning, implementation, and 

operations phases, to minimize any potential unexpected opposition to the proposed project and 

potential adverse effects on the environment. Incorporating the views of the stakeholders into the design 

process is also very beneficial for adopting the best workable models and systems. The main objective 

of stakeholder engagement was to inform stakeholders and the public about the proposed project and 

its likely effects and, in turn, incorporate their inputs, views, and concerns into project planning. 

The following techniques were applied: 
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• Key Informant Interviews (KIIs): Held with representatives from government agencies, County 

departments, local administration, and community leaders to obtain expert insights and 

institutional perspectives. 

• Public Consultations: Meetings with community members, industrial neighbours, and workers 

to gather perceptions, concerns, and suggestions regarding the project. 

• Questionnaires: They were designed for efficient distribution to both Interested and Affected 

Parties (IAPs)—including those with a vested interest in the project and those potentially 

impacted by its activities—to systematically capture their perceptions, concerns, suggestions, 

and level of agreement regarding project aspects.. 

These methods ensured a holistic understanding of the social baseline, potential project community 

interactions, and the development of practical mitigation measures aligned with local realities. 

The open and inclusive consultation process was conducted on 5th March 2025 and 8th October 2025 at 

VEK Driver’s meeting room. A third one was conducted at the project area’s chief office ground on 8 th 

October 2025. During the stakeholder engagement process, over 100 individuals were consulted within 

and around the project area, and their comments and concerns were recorded and incorporated into 

the ESIA Study Report. Their continued involvement in the ESIA process and project implementation 

was always encouraged. The meetings and interviews took place in the stakeholder’s choice of language 

(English and Kiswahili). 

 

2.7 Impact Assessment Methodology 

The purpose of impact assessment was to identify and evaluate the significance of potential impacts on 

identified receptors and resources according to defined assessment criteria and to develop and describe 

mitigation measures that will be taken to avoid or minimize any potential adverse effects and to enhance 

potential benefits. The impacts of the proposed project were identified based on the findings of public 

consultation, the existing baseline conditions, and professional knowledge. Impacts were first 

distinguished as either positive or negative. The cross-sectoral issues and aspects were: soil erosion 

and pollution, air quality; health; fire safety; social aspects; water resources; climate; infrastructure; and 

utilities. 

 

 

2.7.1 Impact Types and Definitions 

An impact is any change to a resource or receptor brought about by the presence of a project 

component or by the execution of a project-related activity. The evaluation of baseline data provides 

crucial information for the process of evaluating and describing how the project could affect the bio-

physical and socio-economic environment. The impacts were described according to their nature or 

type, as summarized in Table 1. 
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Table 1: Impact nature and type 

Nature or 

Type 

Definition 

Positive An impact that is considered to represent an improvement on the baseline or introduces a 

positive change 

Negative An impact that is considered to represent an adverse change from the baseline or introduces 

a new undesirable factor. 

Direct impact Impacts that result from a direct interaction between a planned project activity and the 

receiving environment/receptors (e.g. between occupation of a site and the pre-existing 

habitats or between an effluent discharge and receiving water quality). 

Indirect 

impact 

Impacts that result from other activities that are encouraged to happen as a consequence of 

the Project (e.g. in-migration for employment placing a demand on resources). 

Cumulative 

impact 

Impacts that act together with other impacts (including those from concurrent or planned 

future third-party activities) to affect the same resources and/or receptors as the Project. 

 

2.7.2 Assessing Significance 

Impacts were described in terms of ‘significance'. Significance is a function of the magnitude of the 

impact and the likelihood of the impact occurring. Impact magnitude (sometimes termed severity) is a 

function of the extent, duration, and intensity of the impact. The criteria used to determine significance 

and likelihood are summarized in Table 2 and 3. Once an assessment is made of the magnitude and 

likelihood, the impact significance is rated through a matrix process as shown in Table 4. The 

significance of an impact is qualified by a statement of the degree of confidence. Confidence in the 

prediction is a function of uncertainties, for example, where information is insufficient to assess the 

impact. The degree of confidence is expressed as low, medium, or high. 

 

Table 2: Significance criteria 

Impact Magnitude 

Extent On-site – impacts that are limited to the boundaries of the development site. 

Local – impacts that affect an area in a radius of 20km around the development 

site. 

Regional – impacts that affect regionally important environmental resources or are 

experienced at a regional scale as determined by administrative boundaries. 

National – impacts that affect nationally important environmental resources or 

affect an area that is nationally important/ or have macro-economic consequences. 

 

Duration Short-term – impacts that are predicted to last only for the duration of the 

construction period. 

Long-term – impacts that will continue for the life of the Project but ceases when 

the project stops operating. 

Permanent – impacts that cause a permanent change in the affected receptor or 

resource (e.g. removal or destruction of ecological habitat) that endures 

substantially beyond the project lifetime. 



LPG Storage Tanks Replacement Project  ESIA STUDY REPORT - 2025 

Centric Africa Ltd  8 

Impact Magnitude 

Intensity BIOPHYSICAL ENVIRONMENT: Intensity can be considered in terms of the 

sensitivity of the biodiversity receptor (i.e. habitats, species or communities). 

Negligible (Rating 1) – the impact on the environment is not detectable. 

Low (Rating 2) – the impact affects the environment but does not affect natural 

functions and processes are not affected. 

Medium (Rating 3) – where the affected environment is altered but natural 

functions and processes continue, albeit in a modified way. 

High (Rating 4) – where natural functions or processes are altered to the extent 

that they will temporarily or permanently cease. 

Where appropriate, national and/or international standards are to 

be used as a measure of the impact. Specialist studies should attempt to quantify 

the magnitude of impacts and outline the rationale used. 

 

SOCIO-ECONOMIC ENVIRONMENT: Intensity (Vulnerability) can be considered in 

terms of the ability of people/communities affected by the Project to adapt to 

changes brought about by the Project. 

Negligible (Rating 1) – there is no perceptible change to people’s livelihood. 

Low (Rating 2) - people/communities are able to adapt with relative ease and 

maintain pre-impact livelihoods. 

Medium (Rating 3) – people/communities are able to adapt with some difficulty and 

maintain pre-impact livelihoods but only with a degree of support. 

High (Rating 4) - affected people/communities will not be able to adapt to changes 

or continue to maintain-pre-impact livelihoods. 

 

Table 3: Likelihood criteria 

Impact Likelihood Rating 

Unlikely  The impact is unlikely to occur. 1 

Likely  The impact is likely to occur under most conditions. 2 

Definite  The impact will occur. 3 

 

Once a rating is determined for magnitude and likelihood, the following matrix can be used to 

determine the impact significance. 

 

Table 4: Significance colour & rating scale 

Impact Colour code  

Negligible  

Minor  

Moderate  

Major  

 

It is important to note that the positive impacts are not rated, merely stated. 
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Table 5: Significance definitions 

Significance Definitions 

Negligible 

significance 

An impact of negligible significance (or an insignificant impact) is where a resource or 

receptor (including people) will not be affected in any way by a particular activity, or the 

predicted effect is deemed to be ‘negligible’ or ‘imperceptible’ or is indistinguishable from 

natural background variations. 

Minor significance An impact of minor significance is one where an effect will be experienced, but the impact 

magnitude is sufficiently small (with and without mitigation) and well within accepted 

standards, and/or the receptor is of low sensitivity/value. 

Moderate 

significance 

An impact of moderate significance is one within accepted limits and standards. The 

emphasis for moderate impacts is on demonstrating that the impact has been reduced to 

a level that is as low as reasonably practicable (ALARP). This does not necessarily mean 

that ‘moderate’ impacts have to be reduced to ‘minor’ impacts, but that moderate impacts 

are being managed effectively and efficiently. 

Major significance An impact of major significance is one where an accepted limit or standard may be 

exceeded, or large magnitude impacts occur to highly valued/sensitive 

resource/receptors. A goal of the EIA process is to get to a position where the Project 

does not have any major residual impacts, certainly not ones that would endure into the 

long term or extend over a large area. However, for some aspects there may be major 

residual impacts after all practicable mitigation options have been exhausted (i.e. ALARP 

has been applied). An example might be the visual impact of a development. It is then the 

function of regulators and stakeholders to weigh such negative factors against the positive 

impacts in coming to a decision on the Project. 

 

Once the significance of the impact has been determined, it is important to qualify the degree of 

confidence in the assessment. Confidence in the prediction is associated with any uncertainties, for 

example, where information is insufficient to assess the impact. Degree of confidence can be 

expressed as low, medium or high. 

 

2.7.3 Mitigation Measures and Residual Impacts 

For activities with adverse impacts, the ESIA process is required to identify, in collaboration with the 

developer, suitable and practical mitigation measures that can be implemented. Mitigations that can be 

incorporated into the project design in order to avoid or reduce the negative impacts or enhance the 

positive impacts have been defined and requires final agreement with the client, as these are likely to 

form the basis for any conditions of approval by NEMA. The implementation of the mitigations is ensured 

through compliance with the Environmental and Social Management Plan (ESMP). After first assigning 

significance in the absence of mitigation, each impact is re-evaluated, assuming the appropriate 

mitigation measure(s) are effectively applied, and this results in a significance rating for the residual 

impact. 

 

2.8 GHG Emissions Estimate Methodology 

The projected Greenhouse Gas (GHG) emissions outlined in Section 8 of this report were calculated 

using internationally recognized emission factors and established methodologies. The calculation 

frameworks are detailed overleaf. 
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(i) Methodology and Application by Source Category 

A. Construction Phase Emissions: 

• Diesel Combustion (Machinery & Transport): 

o Methodology: Emissions = Fuel Consumption (liters) × Emission Factor (kg 

CO₂e/liter) 

o Source & Factor: The IPCC and DEFRA guidelines provide a standard emission 

factor of approximately 2.68 kg CO₂e per liter of diesel fuel consumed. Fuel 

consumption was estimated based on machinery hours and project logistics. 

• Embodied Carbon in Materials: 

o Methodology: Emissions = Mass of Material (tonnes) × Emission Factor (kg 

CO₂e/tonne) 

o Source & Factors: 

▪ Steel: The Inventory of Carbon & Energy (ICE) database, a leading source for 

embodied carbon, was referenced. For virgin steel sections, a typical factor 

of ~2.5 tonnes CO₂e per tonne of steel was applied. 

▪ Concrete: Similarly, the ICE database was used, applying a standard factor 

for ready-mix concrete of ~0.1 - 0.15 tonnes CO₂e per tonne of concrete. 

B. Operational Phase Emissions: 

• Fugitive LPG Emissions: 

o Methodology: Emissions = Total Throughput (tonnes) × Loss Factor (kg/tonne) × 

Global Warming Potential (GWP) 

o Source & Factors: The US EPA AP-42, Chapter 7: Liquid Storage Tanks, was used to 

estimate breathing and working losses from fixed-roof tanks. A conservative loss 

factor for well-maintained bullets was selected. The 100-year GWP for methane (CH₄), 

a component of LPG vapour, is 27-30 per the IPCC AR5/AR6, which is factored into 

the tCO₂e calculation. 

• Electricity Consumption: 

o Methodology: Emissions = Electricity Consumption (kWh) × Grid Emission Factor (kg 

CO₂e/kWh) 

o Source & Factor: The most recent data from the International Energy Agency (IEA) 

for Kenya was used. Kenya's grid is predominantly renewable (geothermal, hydro), 

resulting in a low emission factor of approximately 0.3 - 0.4 kg CO₂e/kWh. 

 

2.9 Reporting 

As a result of the ESIA process, an ESIA Study Report (this document) was developed for submission 

to NEMA for review and finally approval with conditions or disapproval. 
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2.10 Assumptions and Limitations 

ESIA is a process that aims to identify and anticipate possible impacts based on past and present 

baseline information and details of the proposed project. As the ESIA deals with the future, there is, 

inevitably, always some uncertainty about what will actually happen in reality. Impact predictions have 

been made based on field surveys and with the best data, methods, and scientific knowledge available 

at this time. However, some uncertainties could not be entirely resolved. Where significant uncertainty 

remains in the impact assessment, this is acknowledged, and the level of uncertainty is provided. 

 

In line with best practices, this ESIA Study Report has adopted a precautionary approach to the 

identification and assessment of impacts. Where it has not been possible to make direct predictions of 

the likely level of impact, limits on the maximum likely impact have been reported, and the design and 

implementation of the project (including the use of appropriate mitigation measures) will ensure that 

these are not exceeded. Where the magnitude of impacts cannot be predicted with certainty, the team 

has used professional experience and available scientific research from similar projects elsewhere to 

judge whether a significant impact is likely to occur or not. Throughout the assessment, this conservative 

approach has been adopted to the allocation of significance. 

 

GHG Emission Estimates Assumptions and Uncertainty 

The estimates are projections based on engineering designs and standard industry practice. Key 

assumptions include: 

• Accurate forecasting of material quantities and fuel usage. 

• That equipment is well-maintained and operates at standard efficiency. 

• Application of default emission factors, which are representative averages. 

There is an inherent uncertainty of ±15-25% in these projections. Actual emissions will be verified 

during implementation and operation through monitoring of fuel and material invoices and utility bills. 

These methodologies and sources are consistent with international best practices for project-level 

GHG accounting and provide a robust and defensible basis for the emission estimates presented in 

this report. 
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3 CHAPTER 3: PROJECT DESCRIPTION 

 

3.1 Overview 

This Chapter provides an overview of the proposed LPG storage tanks replacement project by VEK. 

Project activities and requirements for the construction and operation of the facility are discussed in this 

section. 

 

3.2 Proposed Project 

The proposed project involves the replacement of the existing old LPG storage tanks with new tanks. A 

recent comprehensive Technical Integrity Assessment concluded that the existing tanks, although 

currently safe, are nearing the conclusion of their optimal design life. To proactively uphold the highest 

standards of operational safety, reliability, and asset integrity, the proponent has made the strategic 

determination to decommission and replace these aging vessels with new, modern units.  

The proponent proposes to decommission the aged two above-ground LPG tanks with a total capacity 

of 515 Metric Tonnes (MT) and replace them by installing four new above-ground tanks with a total 

capacity of 400 MT. The old tanks’ capacities are a bullet tank of 65 MT and a sphere tank of 450 MT. 

The four new/replacement tanks will each have a capacity of 100 MT. The storage tanks replacement 

project will not increase the terminal’s storage capacity, as the new total capacity will be 400 MT 

compared to the previous capacity of 515 MT.  

The Sphere tank has been decommissioned, and the terminal is currently operating from the existing 

bullet tank to maintain partial operational capacity. This current operation status is underserving the 

coastal region demand on LPG supply thus the importance of installing replacement tanks to cater to 

the demand level. The existing operation procedure will be maintained where LPG at the terminal is 

received via truck deliveries sourced externally from AGOL depot in Miritini, Mombasa County. The 

proposed project will not involve any marine-based activities. Although the works are confined within 

the existing terminal area, they do not extend into the marine environment nor encompass port 

operations. 

The site (tank farm) shall be reorganized including relocation of the existing LPG pump for maximum 

utilization of available space while maintaining safety distances with nearby structures. The tanks are to 

be connected through piping to the existing LPG refilling plant. The project will occupy an area of 

approximately 0.045 hectares. Safety distance with regards to tanks spacing and location to adjacent 

neighbor’s perimeter wall has been considered in the design stage.  
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Figure 1: Old LPG Storage Tanks to be replaced 

Source: Google Earth 

 

 
Plate 1: Existing 65 MT storage tank to be replaced 
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3.3 Project Location 

The proposed development is within the designated and already existing Vivo Energy Kenya Mombasa 

terminal at the LPG tank farm area on plot title number; MOMBASA/ BLOCK 1/ 78. The land ownership 

document has been annexed to this report for referencing (Annex ii). The facility is located off Kismayu 

Road in Shimanzi, Shimanzi/Ganjoni Ward, Mvita constituency in Mombasa County. The project will be 

executed within the legally demarcated boundaries of the existing Vivo Energy Kenya Shimanzi terminal, 

situated in the Shimanzi Industrial Area. 

Table 6: Location GPS Coordinates 

Latitude  Longitude 

-4.045890° 39.646905° 

-4.045801° 39.647158° 

-4.046116° 39.647313° 

-4.046229° 39.647051° 

 

 

Figure 2: Location of the existing VEK LPG Tank Farm 

Source: Google Earth 
 

 

3.4 Zoning and Surrounding Establishments 

The proposed LPG Storage Tanks Replacement Project is situated within the existing Vivo Energy Kenya 

Shimanzi terminal. According to the Mombasa County Integrated Strategic Urban Development Plan 

(ISUDP) 2015-2035, the project site falls squarely within a zone designated for Industrial Activities. The 

proposed project, being an upgrade of essential energy infrastructure within an existing facility in this 

precisely designated industrial zone, is fully compatible with the stipulated land use objectives of the 

Mombasa ISUDP. The project reinforces the area's designated purpose by enhancing the reliability and 
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safety of a key energy distribution facility that directly supports industrial activities and the regional 

economy. 

Neighbouring establishments to the proponent’s terminal include Tata Chemicals Magadi Ltd, Louis 

Dreyfus Commodities (LDC) Kenya Ltd, SAL Ltd., OLA Energy Kenya, Total Energies, OSMAG, Kenya 

Ports Authority, Magadi Soda Co. Ltd., SGS, Greif East Africa, Solvochem East Africa, GAPCO Mombasa 

Terminal, East Africa Terminals Ltd., East African Storage Co. Ltd., Gas Petro Bulk Ltd., Juja Coffee 

Exporters, Shah Brothers Distributors, Lab International Kenya, Mombasa Petrogas Services,  

The Vivo Energy Kenya Shimanzi Terminal is situated within a densely developed industrial and logistics 

hub, characterized by a high concentration of establishments handling, processing, and storing a wide 

array of commodities. The immediate vicinity of the project site is defined by a cluster of major national 

and international corporations, creating a context of significant industrial synergy and shared risk 

profiles. Directly adjacent and in close proximity to the proponent's terminal are key players in the 

energy, chemical, and logistics sectors, including but not limited to Tata Chemicals Magadi Ltd, Louis 

Dreyfus Commodities Kenya Ltd, OLA Energy Kenya, Total Energies, and GAPCO Mombasa Terminal. 

This concentration of competing and complementary fuel depots and terminals, such as those operated 

by East Africa Terminals Ltd. and East African Storage Co. Ltd., underscores the area's critical role as a 

national strategic energy storage and distribution corridor. Furthermore, the presence of entities like 

Gas Petro Bulk Ltd. and Mombasa Petrogas Services specifically highlights the zone's specialization in 

the handling of liquefied gases, affirming the project's fit within the established land-use pattern while 

simultaneously elevating the importance of coordinated risk management and emergency response 

planning.  

The industrial fabric is further diversified by companies engaged in the storage and export of bulk dry 

goods and chemicals, such as Magadi Soda Co. Ltd., Solvochem East Africa, and Greif East Africa, 

alongside major logistics and quality assurance providers like the Kenya Ports Authority and SGS. The 

integration of agri-commodity firms, including Juja Coffee Exporters and Shah Brothers Distributors, 

alongside specialized industrial services from Lab International Kenya and OSMAG, completes a 

complex landscape of mixed but predominantly industrial land use.  

 

3.5 Design, Technology & Separation Distances 

The primary technologies used for the design, construction and operation of the LPG storage tanks 

include various international codes of practice & Standards, Government Acts and county government 

Regulations. In Kenya there are a number of regulations covering the technology to be used in the 

design, construction and operation of LPG facilities. In addition, the country relies on international codes 

of practice, standards and guidelines for the design, construction and operation of such facilities. The 

proposed project will be designed and constructed in alignment with the existing standards for an LPG 

facility. 

The site shall be reorganized for maximum utilization of available space while maintaining safety 

distances with nearby structures. Safety distance with regards to tanks spacing and location to adjacent 

neighbor’s perimeter wall has been considered in the design stage. The relevant technical standards 

governing the tank design and the determination of appropriate safety distances shall conform to the 

requirements specified in KS EAS 924-3:2020 and NFPA 58.  The site layout and drawings showing the 

respective features of the proposed replacement project are annexed to this report (Annex iii). 

 

The proposed replacement project for the existing LPG storage tanks at the terminal has been rigorously 

designed to ensure compliance with all national and international safety standards. A foundational 

element of this design is the establishment of stringent safety separation distances (setbacks) for the 
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new assets, which are critical for mitigating the risk of domino effects from potential fire or explosion 

hazards. These minimum distances, mandated by the Kenya Bureau of Standards and aligned with 

global best practices are systematically applied across the facility to ensure adequate spatial isolation 

between the new tanks, adjacent process equipment, property boundary lines, and public thoroughfares, 

thereby safeguarding operational resilience and enhancing overall public health and community safety.  

 

Table 7: Proposed safety separation distances for the project 

 

LPG Tank 

 

Minimum Separation Distances 

 

Actual Distance 

(m) 

 

Recommended 

per VE LPG 

TS 01 (m) 

 

Recommended 

KS EAS 924-

3:2020  (m) 

New LPG Tank 

38 
Tank to Tank 1.8 1.8 1.8 

Non-Blast Resistant Occupied Building 271 23 15 

Class I, II, & III Products (Tank 7 ) 20 15 6 

Cylinder Filling & Storage Area 58 25 15 

Fire Station, Fire Water Tank & Pump 213 30 30 

Nearest Site Boundary/Fence 39 23 22.5 

Nearest Restricted Road & Rail 30 15 5 

Source of Ignition -Electrical Substation 30 30 22.5 

Source of Ignition- Workshop 120 30 22.5 

EVAPORATION AREA SEPARATION WALL 5.2 5 Not indicated 

LPG PUMPS AND COMPRESSORS 6.4 5 Not indicated 

RESERVOIR 33 15 Not indicated 

LOADING GANTRY 1 64 25 Not indicated 

LOADING GANTRY 2 31 25 Not indicated 

INTERCEPTOR 1 45 15 Not indicated 

 

New LPG Tank 

3G 
Tank to Tank 1.8 1.8 1.8 

Non-Blast Resistant Occupied Building 271 23 15 

Class I, II, & III Products (Tank 7 ) 26 15 6 

Cylinder Filling & Storage Area 58 25 15 

Fire Station, Fire Water Tank & Pump 213 30 30 

Nearest Site Boundary/Fence 34 23 22.5 

Nearest Restricted Road & Rail 26 15 5 

Source of Ignition -Electrical Substation 34 30 22.5 

Source of Ignition- Workshop 120 30 22.5 

EVAPORATION AREA SEPARATION WALL 5.2 5 Not indicated 

LPG PUMPS AND COMPRESSORS 6 5 Not indicated 

RESERVOIR 33 15 Not indicated 

LOADING GANTRY 1 63 25 Not indicated 

LOADING GANTRY 2 33 25 Not indicated 

INTERCEPTOR 1 40 15 Not indicated 

 

New LPG Tank 

40 
Tank to Tank 1.8 1.8 1.8 

Non-Blast Resistant Occupied Building 271 23 15 
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Class I, II, & III Products (Tank 7) 31 15 6 

Cylinder Filling & Storage Area 58 25 15 

Fire Station, Fire Water Tank & Pump 213 30 30 

Nearest Site Boundary/Fence 28 & 43 23 22.5 

Nearest Restricted Road & Rail 20 & 33 15 5 

Source of Ignition -Electrical Substation 38 30 22.5 

 Source of Ignition- Workshop 120 30 22.5 

EVAPORATION AREA SEPARATION WALL 5.2 5 Not indicated 

LPG PUMPS AND COMPRESSORS 6 5 Not indicated 

RESERVOIR 33 15 Not indicated 

LOADING GANTRY 1 63 25 Not indicated 

LOADING GANTRY 2 35 25 Not indicated 

INTERCEPTOR 1 36 15 Not indicated 

 

 

 

 

 

 

 

 

 

 

 

New LPG Tank 

41 

Tank to Tank 1.8 1.8 1.8 

Non-Blast Resistant Occupied Building 271 23 15 

Class I, II, & III Products (Tank 7) 37 15 6 

Cylinder Filling & Storage Area 58 25 15 

Fire Station, Fire Water Tank & Pump 213 30 30 

Nearest Site Boundary/Fence 23.5 23 22.5 

Nearest Restricted Road & Rail 15 15 5 

Source of Ignition -Electrical Substation 42 30 22.5 

Source of Ignition- Workshop 120 30 22.5 

EVAPORATION AREA SEPARATION WALL 5.2 5 Not indicated 

LPG PUMPS AND COMPRESSORS 6.4 5 Not indicated 

RESERVOIR 33 15 Not indicated 

LOADING GANTRY 1 60 25 Not indicated 

LOADING GANTRY 2 38 25 Not indicated 

INTERCEPTOR 1 31 15 Not indicated 

 
Minimum Separation Distances 

Actual Distance 

(m) 

Recommended 

per VE 

LPG TS 01 (m) 

Recommended KS 
EAS 924-3:2020 (m) 

 

 

 

 

 

 

 

LPG Pumps 

and 

Compressors 

CLASS I, II,III TANKS 39 15 Not indicated 

SWITCH ROOM AT BLACKOIL PUMP HOUSE 62 30 Not indicated 

BOUNDARY WALL 29 15 Not indicated 

RESERVOIR 24 15 Not indicated 

LPG OFFLOADING GANTRY. 27 15 Not indicated 

CYLINDER FILLING AREA 50 10 Not indicated 

CYLINDER STORAGE, LOADING AND 
UNLOADING AREA 

42 15 Not indicated 

RESTRICTED PLANT ROAD 21 5 Not indicated 

NON-BLAST RESISTANT OCCUPIED 
BUILDINGS- LPG OF 

264 30 Not indicated 

FIRE WATER TANK 204 30 Not indicated 

FIRE PUMP HOUSE 182 30 Not indicated 

INTERCEPTOR 1 26 15 Not indicated 
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3.6 Proposed Activities  

The proposed development activities will mainly involve civil, mechanical and electrical work associated 

with the installation of the LPG tanks and connection to the existing refilling plant and thereafter 

operations of the facilities. The main activities to be carried out for the tanks’ replacement include 

excavations of existing concrete surface, relocation of existing pump, installation of the tanks and pipe 

works. The task will involve; 

• Decommissioning of existing tank. 

• Excavation works. 

• Construction of LPG tanks foundation for the four storage tanks.  

• Installation of the four new tanks. 

• Casting a reinforced concrete slab for the relocated LPG pump at the tank farm. 

• LPG piping work systems. 

• Tankers loading and offloading stations.  

• Painting work.  

• Tank and instrumentation commissioning. 

 

3.7 Key Project Components 

The project will be executed in distinct, planned phases to ensure safety and minimal disruption: 

3.7.1 Decommissioning of the existing tank  

The existing tank shall be decommissioned before commencement of the installation and foundation 

preparation works, once EIA license is granted by NEMA. The safe and systematic decommissioning of 

the existing LPG tank will involve inerting, purging, cleaning, and subsequent dismantling and removal 

of the tank and associated pipework. The existing LPG pump shall also be temporarily removed from the 

site to allow construction activities. Materials that could be excavated from the foundation shall be sold 

to scrap metal handlers while other wastes shall be dispossessed through NEMA licensed waste 

handlers. 

• By-products During the decommissioning phase  

The by-products during decommissioning phase will include:  

• Metals from Pipe work infrastructure  

• Scrap metals.  

• Waste During the Decommissioning phase of the proposed project 

Several waste products are expected to be generated. These shall include foundation materials and 

demolition waste which shall be disposed of using NEMA licensed waste handlers. 

The demolition activities that will occur particularly during the decommissioning process will generate a 

considerable amount of dust and other particulates that will be released into the atmosphere. The 

demolition machinery, equipment and trucks brought in by the Contractor are expected to generate 

smoke emissions. The concentration of emissions will depend on the maintenance levels of the 

equipment, machinery and trucks used by the Contractor.  
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Plate 2: Existing foundation to be ripped off 

 

3.7.2 Construction Phase  

• Site preparation  

The site preparation work will consist of the following; site excavation for the purposes of constructing 

tanks foundation and limited civil works to prepare the existing foundations and bund areas for the new 

tanks. The waste generated from site clearing will be collected by the licensed waste handlers. The 

Contractor will be in charge for the transport of raw materials to site during construction process. A risk 

assessment shall be undertaken for all machineries and materials to be used at the site at the point of 

entry. Some of the materials to be delivered to the site include aggregates, cement, and other 

construction materials.  

Environmental protection during the construction phase will address management of hazardous 

materials, dust, erosion and sedimentation control. The site will be maintained in accordance with 

relevant erosion and sedimentation control standards for construction sites. Curbs will be incorporated 

in parking and process areas to allow for storm water from these areas to be drained to a collection area 

equipped with a sump where runoff can be checked prior to release and connected to properly designed 

oil water separators.  

• Supply and Installation of New Tanks 

The fabrication, delivery, and installation of four (4) new, state-of-the-art, insulated, horizontal, above-

ground bullet LPG storage tanks. The new tanks will be designed to modern international codes and 

standards (e.g., KS EAS 924-3:2020 and NFPA 58) and will feature advanced safety and monitoring 

systems. 

• Ancillary Works 

This includes the installation of new associated infrastructure such as: 

• Upgraded fire-fighting and safety systems at the tank farm. 

• New loading/unloading pipelines. 

• Upgraded instrumentation, control, and leak detection systems. 

• Electrical and cathodic protection systems. 
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• Reinstatement 

Reinstatement of any temporarily disturbed areas within the LPG tank farm. 

 

3.7.3 Operational Phase 

The commencement of full commercial operations using the two new LPG storage tanks. The final stage 

is the start-up and commissioning of the facility. During the commissioning stage, air will be purged from 

the tank and pipelines. 

• Products  

The primary product of the proposed project during the operational phase will be Liquefied Petroleum 

Gas (LPG).  

• By-products 

During the operational phase of the project, it is not expected that there will be any by-products 

generated.  

• Storm water run-off  

Contaminated wastewater from the truck parking area or from potential spills which together with the 

storm water will be directed through an oil water separator prior to discharge. Storm water run-off will 

be discharged offsite through Mombasa County drainage systems.  

 

  

Plate 3: Existing drainage system  Plate 4: Existing oil water separator 

 

 

• Solid waste 

As the tank farm will not have permanently stationed staff or workers, and considering that most 

operations will be automated, no significant generation of solid waste is anticipated. Nevertheless, 

appropriately labeled and colour-coded waste receptacles have been strategically provided throughout 

the terminal. 
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Plate 5: Waste bins at the facility 

 

• Wastewater  

Sanitary wastewater generated by the Proponent's personnel within the project area will be managed 

through the existing site infrastructure, which includes channeling all effluent to the dedicated 

conservancy tank for temporary storage, as well as directing it to the Mombasa Water Supply and 

Sanitation Company Limited (MOWASSCO) public sewerage system. 

• Air Emissions  

The proposed facilities will be designed to international standards. Subsequently emissions from delivery 

trucks are expected to be low. The only emission sources of significance for the project emission 

inventory during normal operations include:  

• Intermittent emissions from routine testing of backup power and trucks offloading LPG.  

• Emissions from trucks offloading the LPG gas  

• Emissions from trucks and other vehicles loaded with cylinders. 

 

 

3.8 LPG Storage Tanks  

Four (4) LPG tanks of 100 metric tons each, will be installed at the proposed project site. The tanks will 

be put on a Tank foundation. The design is as per BS 8110 Standard. During construction, the contractor 

will adhere to international and local standards including NFPA 13,14,16,20,24,58 & 70; API 25, API 2510 

(9th edition) on design, construction and location of LPG storage and handling facility and KS EAS 924-

3:2020. The existing refilling station is already connected to fire hydrants, a water tank and a water 

reservoir to be used in case of fire emergencies.  

 

3.9 LPG Cylinder Filling Station  

The proposed tanks replacement project will utilize the already existing cylinder filling station. The 

existing LPG pump is to be relocated, and site reorganized for maximum utilization of available space. 

The pump reinstallation will be done according to Kenya standards on safety. The existing filling station 

shed has a cast slab beneath. The LPG filling process will take place at the existing station. The Plant’s 

filling stock management system is fully computerized. This will ensure that every single cylinder will be 

filled thoroughly and that instances such as over-filling, under-filling, and leakages do not occur. Before 

the LPG cylinders are filled, a pre-fill inspection of the cylinders is undertaken to ensure that the cylinders 
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are safe to fill. The cylinders that are found to be in good condition will be filled, sealed, weighed and 

taken back to the factory. The station is fitted with both manual and automated leakage detection 

systems. 

 

3.10 Fire Protection  

The facility is equipped with a comprehensive and robust fire safety system designed to cover all 

designated hazardous areas as well as the general operational premises. This system ensures that any 

fire incident within the terminal can be quickly contained and suppressed. Key components of this 

advanced infrastructure include a remotely controlled deluge sprinkler system dedicated specifically to 

the LPG tank farm, strategically mounted fire hydrants and fire water monitors positioned throughout the 

facility, and numerous portable and fixed fire extinguishers. Crucially, the system is provisioned by a 

dedicated 2,500m3 water storage tank and supplemented by an auxiliary stormwater reservoir, both 

specifically reserved for firefighting purposes. 

 

  
Plate 6: Firefighting water storage tank, reservoir &water pipelines 

 

 

3.11 Emergency Preparedness and Response 

The project proponent has developed and maintains a comprehensive Terminal Emergency Response 

Plan (TERP) to address all foreseeable emergencies at the Mombasa Terminal (Annex iv). This plan is a 

dynamic document, subject to regular review and updating, and forms the cornerstone of the project's 

commitment to operational safety and environmental protection. 

Scope and Coverage 

The TERP provides detailed procedures for the effective management of a wide range of potential 

emergency scenarios, ensuring a structured and immediate response. The covered scenarios include, 

but are not limited to: 

• Process Safety Emergencies: LPG Ignited Release (fire), LPG Unignited Release (gas cloud), 

and Fire in a Fuel Tank. 

• Environmental Emergencies: Spill to the environment (land or water) and Transportation 

Incidents. 

• Security and Safety Emergencies: Security breaches, Civil unrest/Target activism, Bomb 

threat, and Medical Emergencies. 
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Emergency Response Team (ERT) and Competence 

A dedicated site-specific Emergency Response Team (ERT) is established, with clearly defined roles, 

responsibilities, and a clear chain of command. To ensure a state of readiness, all ERT members will 

undergo rigorous and recurrent specialized training. This training curriculum includes: 

• Advanced Fire Fighting: Specifically tailored for hydrocarbon and LPG fires. 

• Advanced First Aid Training: To provide immediate medical assistance. 

• Oil Spill Response Training: Conducted in line with the national Kenya Oil Spill Response Plan 

to ensure compliance and interoperability with national systems. 

The objective of this training is to equip the ERT with the skills necessary to respond to emergencies 

effectively, preventing them from escalating into a major crisis. 

 

Interface with External Agencies 

The TERP is not a standalone document; it is designed for seamless integration with external emergency 

services. A critical component of this external interface is the proponent's formal membership in the 

Mombasa Region Petroleum Industry Fire Emergency Response Mutual Aid Group (Annex v). This 

Memorandum of Understanding (MOU) provides a comprehensive operational framework for 

responding to major fire incidents within the industrial cluster. It establishes formal protocols for: 

o Fire Response Procedures: Coordinated firefighting efforts between member 

companies. 

o Safety, Legal Responsibility & Indemnity: Clear guidelines on safety command and 

liability during joint responses. 

o Liaison, Training, and Joint Drills: Mandating regular collaborative exercises and 

training sessions with other petroleum facilities and emergency response organisations 

in the region. 

This membership ensures that in the event of a major fire emergency that exceeds the site's internal 

capacity, Vivo Energy can immediately call upon and integrate with pre-organized, specialized resources 

from neighbouring industries, creating a powerful, collective response capability. 

The TERP also includes clear protocols for the immediate notification and coordination with public 

agencies, including: 

• County Government of Mombasa Fire Department 

• National Police Service 

• National Environment Management Authority (NEMA) 

• Other relevant county and national agencies 

The existence of this robust, multi-scenario Emergency Response Plan demonstrates that the project 

proponent has proactively identified major accident hazards and has established a mature management 

system to mitigate their consequences. This plan will be rigorously enforced for the new LPG storage 

tanks, ensuring that the project's risks are managed to levels that are As Low As Reasonably Practicable 

(ALARP). 
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3.12 Cost estimates 

It is approximated that the construction of the proposed project will cost two hundred and seventy-

six million Kenya shillings (KES 276,000,000.00) (Annex vi). 
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4 CHAPTER 4: BIOPHYSICAL AND SOCIO-

ECONOMIC BASELINES 

This chapter describes the current environmental and socio-cultural setting at the proposed project 

area. The information presented here has been obtained from primary and secondary sources. The 

Consultant has assembled, evaluated and presented baseline data on the relevant environmental 

and socio-economic characteristics of the project site and surrounding areas of influence. This 

section highlights data obtained during the detailed baseline survey. 

 

4.1 Physical baseline 

4.1.1 Geographic and administrative location  

The proposed project is located in Mombasa County, Shimanzi area, within the gazetted petroleum zone. 

Mombasa County is located in the Coastal region of Kenya. It is one of the 47 counties covering an area 

of 229.9 km² excluding 65 km² of water mass which is 200 nautical miles inside the Indian Ocean. The 

county lies between latitudes 3° 56' and 4°10' south of the equator and between longitudes 39°34' and 

39°46' east of Greenwich Meridian.  The county is situated in the south eastern part of the former Coast 

Province, and borders Kilifi County to the north, Kwale County to the south west and the Indian Ocean 

to the east. Administratively, the county is divided into six sub-counties namely; Mvita, Changamwe, 

Kisauni, Jomvu, Nyali and Likoni. It has thirty county assembly wards, with thirty locations and forty-

seven sub-locations. 

 

  

Figure 3: Mombasa County Administrative Units 

Source: KNBS, 2022 
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4.1.2 Climate and Topography 

The climate of Mombasa County is influenced by monsoon winds with the rainfall pattern being 

characterized into long rains (April – June) with an average of 1,040 mm and short rains (end of October 

-December) with an average of 240mm. The annual average rainfall for the county is 640mm. The county 

has an annual mean temperature of 27.9°C, with a minimum of 22.7°C and a maximum of 33.1°C. The 

hottest month is February with a maximum average of 33.1°C while the lowest temperature is in July 

with a minimum average of 22.7°C. 

The County lies within the coastal lowland which rises gradually from the sea level in the East to about 

132m above sea level in the mainland. The terrain is characterized by three distinct physiographic 

features namely, the coastal plain, which is found along the shoreline, covering parts of the South Coast, 

the island and the North Coast. The plain consists of an expansive flat land with raised beach terraces 

covered mainly by coral lime and back reef sand deposits that not only provide firm foundation for 

construction but also provide building materials.  

 

4.1.3 Land and Soils 

Land use in Mombasa County is primarily dominated by urban development particularly around the city 

of Mombasa itself, with significant areas dedicated to Coastal tourism. The main land use categories 

include residential, commercial, industrial agricultural (on small scale farming) and protected coastal 

areas like mangroves. The main types of soils in Mombasa County ranges from clay loam to silt clay 

loam. The proposed project site is predominantly loamy soil, and this is favorable for associated 

construction works. 

 

4.1.4 Geotechnical Survey 

The proponent contracted the services of Crossbill Ltd., an engineering consultancy company 

specializing in Oil Industry Engineering Works and Project Management. For the proposed LPG storage 

tanks replacement project, Dynamic Cone Penetration Test (DCPT) readings were taken at five randomly 

selected locations within the Vivo Energy Terminal at Shimanzi. The results indicated that at an average 

depth of 2.0 meters, the average bearing capacity of the soil was approximately 210 kPa (Crossbill, 

2025).  

These results were subsequently reviewed by the structural engineer, who compared the calculated 

foundation loadings – including the weight of the LPG tanks filled with water (as the test medium) – 

against the measured bearing capacity from the DCPT. The correlation between the applied load and 

the measured soil strength formed the basis for the foundation design adopted for the proposed project. 

The geotechnical survey report ahs been provided as an annex to this report (Annex vii). 

 

4.1.5 Flora and Fauna 

While Mombasa County's ecosystem comprises diverse marine and terrestrial components, the 

proposed project site is situated within the industrial area, which is characterized by a notable absence 

of significant natural terrestrial or aquatic ecosystems. There are no activities near the proposed site 

other than established industrial land uses. 

As the proposed site is an existing LPG tank farm within an already built-up environment, it is classified 

as a brownfield project. The project site is a long-established industrial area characterized by impervious 

surfaces, including paved areas, concrete foundations, and existing infrastructure. The development 

involves no expansion into new or undeveloped land and will not result in the conversion, fragmentation, 
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or degradation of any natural habitats. Consequently, the project is not anticipated to result in any 

significant impact on the local fauna and flora. The vegetation, specifically the pine trees located to the 

rear of the tank farm, is situated beyond the boundaries of the proposed construction and development 

area. There is no requirement for their removal as they fall outside the project's physical envelope. These 

natural assets shall be conserved contributing to the facility's designated green areas and aesthetic 

value. 

 

Plate 7: Trees in the background to be preserved  

 

4.1.6 Ambient Air Quality  

The baseline air quality in Mombasa County is influenced by a combination of natural climatic conditions 

and anthropogenic activities. As a coastal city, Mombasa benefits from consistent sea breezes that 

provide a natural ventilation mechanism, facilitating the dispersion of air pollutants. The prevailing wind 

patterns, predominantly from the southeast, play a critical role in transporting and diluting emissions. 
The most significant contributors to the regional air quality profile include: 

• Mobile Sources: The high density of vehicular traffic, particularly diesel-powered trucks serving 

the Port of Mombasa, old public service vehicles, and a growing number of private cars, is a 

primary source of nitrogen oxides (NOx), sulfur oxides (SOx), particulate matter (PM2.5 and 

PM10), and carbon monoxide (CO). Traffic congestion in the central business district and along 

major highways is a persistent emission hotspot. 

• Industrial and Port Activities: The concentration of industries in zones such as Kipevu, 

Shimanzi, and Changamwe emits pollutants from fuel combustion, processing operations, and 

material handling. Ship emissions at the port, often from auxiliary engines running on heavy fuel 

oil, contribute significantly to SO2 and NOx levels. 

While comprehensive, real-time air quality monitoring data for Mombasa is limited, satellite-derived data 

(e.g., from sources like NASA's SEDAC) generally indicate that PM2.5 levels in Mombasa are moderate 

but can periodically exceed World Health Organization (WHO) guidelines, particularly in densely 

populated and high-traffic areas. The overall air quality is considered better than that of inland industrial 

cities like Nairobi, due to the dispersive effect of the coastal winds. 
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The Shimanzi area presents a distinct and more acute air quality profile compared to the wider Mombasa 

region due to its specific land use. As a dedicated industrial and port logistics hub, the baseline air quality 

is predominantly shaped by the high density of emission sources. 

Key characteristics defining the baseline air quality in the immediate project vicinity include: 

• Combustion-Related Pollutants:  Nitrogen Oxides (NOx) and Sulfur Dioxide (SO2) are directly 

emitted from the constant movement of heavy-duty trucks and tankers loading and offloading 

fuel products. Ship activity at the neighbouring berths also contributes to this pollutant load. 

• Particulate Matter (PM10 and PM2.5): Sources of particulate matter in Shimanzi are diverse. 

They include: 

o Process Emissions: From the handling and storage of dry bulk commodities by 

neighbouring facilities (e.g., Magadi Soda, grain handlers). 

o Combustion Emissions: Diesel exhaust from trucks, ships, and industrial machinery is 

a key source of fine particulate matter (PM2.5). 

• Volatile Organic Compounds (VOCs): Given the high concentration of facilities storing and 

handling petroleum products, including gasoline, diesel, and aviation fuel, there is a persistent, 

low-level background of VOC emissions from storage tank breathing losses and 

loading/unloading operations. These compounds are precursors to ground-level ozone (O3) 

formation. 

• Influence of Meteorology on Local Dispersion: While the general Mombasa wind pattern aids 

dispersion, the specific microclimate within the Shimanzi industrial cluster can lead to localized 

pooling of pollutants, especially during periods of low wind speeds or specific wind directions 

that channel emissions between closely spaced facilities. 

The Shimanzi area already experiences a moderate to moderately poor baseline air quality relative to 

other parts of Mombasa, primarily driven by industrial and port-related activities. The proposed LPG tank 

replacement project will be initiated within this already industrially influenced airshed. 

 

4.1.6.1 Ambient Air Quality Survey 

Measurement of ambient air quality was conducted within the proposed project site (Annex viii). Polucon 

Services Kenya Limited, a NEMA designated laboratory, was commissioned by the proponent to conduct 

the measurements at the terminal. The measurement exercise was conducted on 30th November 2024 

at four locations within the terminal for one-hour weighted time average i.e., Boiler, Generator, Gantry 

and Administration office. The scope of ambient air measurement included assessment of Particulate 

Matter (PM2.5 & PM10), Sulphur Dioxide (SO2), Carbon Monoxide (CO), Nitrogen Dioxide (NO2), Nitric 

Oxide (NO), Hydrogen Sulphide (H2S) and Total Volatile Organic Compounds (TVOCs). The results 

obtained were compared against the Environmental Management and Co-ordination (Air Quality) 

Regulations, 2024 to determine compliance. The table overleaf summarises the results obtained. 

  



LPG Storage Tanks Replacement Project  ESIA STUDY REPORT - 2025 

Centric Africa Ltd  29 

 

Table 8: Ambient air quality survey results  

Measurement 

Location 

 

Parameters 

Boiler Generator Gantry Admin 

office 

Industrial area 

tolerance limits  

(μg/m3) 

PM2.5 (μg/m3) 10 9 16 10 75 

PM10 (μg/m3) 21 17 29 16 150 

CO (mg/m3) 0.78 0.71 0.62 0.57 10 

SO2 (ug/m3) 11 9 10 9 125 

NO2 (ug/m3) 34 36 28 14 100 

NO (ug/m3) 12 10 9 11 150 

H2S (ug/m3) 12 13 15 10 150 

TVOCs (μg/m3) 13 19 46 14 600 

 

The average results for gases and particulate matter for all the measurement locations complied with 

regulatory limits stipulated in the Environmental Management and Co-ordination (Air Quality) 

Regulations, 2024. The results show that operational processes within Vivo Energy kenya terminal have 

not deteriorated ambient air quality around the locality. 

 

4.1.7 Water Quality 

The project is a brownfield development located entirely within the existing, operational footprint of the 

Vivo Energy Shimanzi Terminal. The site is a fully developed industrial area with impervious surfaces 

and no natural water bodies—such as streams, wetlands, or seeps—within or immediately adjacent to 

the project's boundaries. Consequently, there are no sensitive aquatic receptors that could be impacted 

by the project's activities, rendering a baseline assessment of a non-existent resource unnecessary. 

The project, both during construction and operation, does not utilize any on-site water resources. All 

potable and process water is supplied by MOWASSCO. The quality of this municipal supply falls under 

the regulatory mandate and routine monitoring purview of MOWASSCO, and the project proponent is a 

consumer of this treated resource, not a manager of a raw water source. 

Therefore, given the complete absence of natural water resources at the site and the reliance on a 

regulated municipal supply, the establishment of a baseline for water quality is not relevant to the 

project's potential environmental impacts. The environmental management focus for water, as detailed 

in this report, is appropriately placed on the management of wastewater and stormwater through the 

existing and planned infrastructure, including the oil-water separator and connection to the county 

sewerage system. 

 

4.1.8 Noise level 

The Shimanzi area is a designated industrial and logistics hub, characterized by a permanently elevated 

ambient noise level. The existing acoustic environment is dominated by continuous and intermittent 

noise sources typical of such zones, including: 

• Industrial Activity such as machinery from neighbouring fuel depots, manufacturing plants, and 

processing facilities. 

• Heavy Vehicular Traffic from constant movement of heavy goods vehicles, tankers, and trucks 

accessing the industrial facilities. 

The noise generated by the project's decommissioning and construction activities—including the use of 

machinery for foundation works and tank installation—is not anticipated to produce any abnormal noise 
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for the Shimanzi area. The acoustic character of the project will be consistent with that of a standard 

construction site. Crucially, the project involves minimal civil works due to the brownfield nature of the 

site, and the use of heavy machinery will be short-lived and intermittent. The project's noise emissions 

are expected to fall within the pre-existing acoustic footprint of the industrial zone and will not represent 

a significant deviation from the established baseline. The Contractor will also be required to implement 

noise mitigation measures recommended in section 8 and 9 of this report to ensure full compliance with 

the Environmental Management and Coordination (Noise and Excessive Vibration Pollution) (Control) 

Regulations 2024. 

 

 

4.2 Socio-economic baseline 

4.2.1 Population 

According to the 2019 Kenya Population and Housing Census, Mombasa County had a population of 

1,208,333 people (610,257 males and 598,046 females). The Mvita Sub-County, which hosts Shimanzi, 

had a population of 154,999, making it one of the most densely populated areas in Kenya, with a density 

exceeding 5,000 persons per km². Population growth is primarily driven by urban migration, 

industrialization, and port-related employment opportunities. The population is projected to reach 

approximately 1.35 million by 2025. The local community around Shimanzi consists mainly of workers 

in the industrial, transport, and service sectors. 

 

4.2.2 Land Use and Local Economy 

The project site lies within a gazetted petroleum storage and handling zone adjacent to Kenya Ports 

Authority, surrounded by existing depots, oil terminals, container freight stations, and warehouses. 

Maritime trade, transport logistics, manufacturing, tourism, and energy distribution dominate Mombasa 

County’s economy. 

The proposed LPG installation supports National and County economic goals by: 

• Increasing the reliability of LPG supply; 

• Reducing dependency on biomass fuels, thereby promoting clean energy access; 

• Creating employment and stimulating local procurement; and 

• Supporting Kenya’s energy transition and climate mitigation commitments. 

No land acquisition or resettlement will occur since the project is confined within the proponent’s existing 

LPG tank farm. 

 

4.2.3 Mean Landholding Size 

Due to urbanization most parcels of land in the project area are commercial and industrial leaseholds, 

averaging 0.05 to 0.1 hectares in size within Shimanzi. The project site, measuring approximately 0.045 

hectares, is already developed for fuel storage. It has established utility connections, including power, 

water, and drainage, aligning with land-use zoning under the County Spatial Plan and Physical and Land 

Use Planning Act, 2019. 
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4.2.4 Road and Transport Network 

Mombasa County has a developed multi-modal transport network comprising roads, railways, and the 

seaport. The project area is accessed via Kismayu Road, linking to Shimanzi Road, which connects to 

Moi Avenue and the Makupa Causeway. The area benefits from proximity to the Port of Mombasa, the 

SGR freight station, and the Moi International Airport, facilitating logistics for heavy industrial materials. 

However, access roads in the Shimanzi industrial area are narrow and experience occasional congestion 

from heavy vehicles; hence, a Traffic Management Plan will be enforced during construction to ensure 

smooth flow and safety. 

 

4.2.5 Communication Infrastructure 

Mombasa County enjoys over 98% mobile network coverage, with all major service providers active. 

The Shimanzi area has reliable broadband and fixed-line internet infrastructure. Communication 

infrastructure will be crucial for the project’s emergency response, safety monitoring, and coordination 

with regulatory authorities such as EPRA, KMA, and NEMA. 

 

4.2.6 Financial and Commercial Institutions 

Mombasa hosts a vibrant financial sector comprising major commercial banks, insurance companies, 

and microfinance institutions. The presence of these institutions ensures access to credit facilities, 

insurance coverage (including fire and occupational safety), and financial services for both the project 

and its workforce. Local traders and service providers in construction, logistics, and catering will directly 

benefit from the project’s procurement needs. 

 

4.2.7 Education and Training Facilities 

The County hosts numerous educational institutions, including the Technical University of Mombasa 

(TUM), Kenya Coast Polytechnic, and Mombasa Technical Training Institute, which produce skilled 

technicians in engineering, safety, and environmental management. The project can collaborate with 

these institutions for internship placements, training programs, and capacity-building on LPG safety and 

environmental management. 

 

4.2.8 Energy Access  

Electricity supply is provided by Kenya Power through a three-phase grid serving major industries in 

Shimanzi. While the industrial area is fully electrified, many residential areas in Mombasa still rely on 

charcoal, kerosene, and LPG for cooking. According to the Mombasa County Integrated Development 

Plan (CIDP) 2018 - 2022, paraffin accounts for 53.6% of household cooking energy use, charcoal 30%, 

LPG 4.7%, and electricity only 1.7%. 

 

4.2.9 Markets and Urban Centers 

Mombasa has several trading and industrial centers, including Mvita, Changamwe, Jomvu, and Kisauni. 

The Shimanzi area is a key logistics hub with warehouses, depots, and wholesale traders. Local markets 

such as Marikiti and Kongowea benefit from industrial activities through food supply and service 

provision. The proposed LPG project will further stimulate local economic activity by supporting 

downstream distributors and wholesalers in the gas sector. 
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4.2.10 Housing and Social Infrastructure 

Housing around the project area consists mainly of rented apartments and low-rise dwellings in Tudor, 

Makupa, and Kizingo. Most workers commute to the area daily. Essential services such as schools, 

hospitals, police posts, and markets are within a 2 to 3 km radius. 

 

4.2.11 Human Development Index (HDI) 

Mombasa County has an HDI of 0.56 (UNDP, 2020), slightly above the national average of 0.55. This 

reflects improved access to education, health, and income opportunities. Nevertheless, urban poverty 

persists in informal settlements such as Bangladesh, Tudor, and Shimanzi estates. The project’s 

employment generation and skill-building components will positively influence local human development 

outcomes. 

 

4.2.12 Source of Income and Economic Activities 

Mombasa’s economy is driven by port logistics, trade, manufacturing, and tourism, accounting for 

approximately 65% of the County GDP. Industry and construction contribute 25% and 10%, respectively. 

Around Shimanzi, most residents work in logistics, transport, fuel storage, and informal trading. The 

proposed LPG project is expected to create indirect income benefits through supply chain linkages 

transporters, suppliers, and service providers.  

 

4.2.13 Gender 

Women represent 49.5% of Mombasa’s population. While literacy rates are high, women are 

underrepresented in industrial employment. The project will promote gender inclusivity by prioritizing 

local women and youth for suitable positions, ensuring safe working conditions, and supporting equal 

pay and participation in training programs. 

 

4.2.14 Health 

Mombasa’s health infrastructure includes the Coast General Teaching and Referral Hospital, Aga Khan 

Hospital, and several private and community health centres. The leading health challenges include 

respiratory infections (45%), malaria (10%), and water-borne diseases (8%). (County Health Department, 

DHIS2 Data, 2022). The project will maintain health and safety compliance through regular medical 

screening, first aid facilities, and partnerships with nearby hospitals for emergency response. 

 

4.2.15 Vulnerable Groups (OVCs, Youth, PWDs) 

Vulnerable populations in Mombasa include orphans, street children, and persons with disabilities 

(PWDs). The County Social Services Department and NGOs provide targeted assistance. The project 

will ensure that vulnerable groups are protected from exploitation and promote equitable access to job 

opportunities where appropriate. 
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4.2.16 Public Benefit Organizations 

There are approximately 302 registered organizations implementing projects in Mombasa County. These 

include local and international NGOs, CBOs, and FBOs actively engaged in sectors such as health, 

education, environment, youth empowerment, and social welfare. (NGOs Co-ordination Board Annual 

Report 2023) The project may partner with selected organizations for corporate social responsibility 

(CSR) programs, including safety training, waste management, and community awareness. 
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5 CHAPTER 5: LEGAL, POLICY AND 

INSTITUTIONAL FRAMEWORK 

5.1 General Overview 

This chapter sets out the standards to which the legal, policy and administrative framework within which 

the proposed LPG storage tanks replacement project will be developed. For convenience and to 

demonstrate a systematic approach to identifying legal constraints, it has been structured around the 

broad topic areas set out in the Kenyan laws and policies as these comprehensively address the 

environmental and social risks that may be faced by the proposed project. The legal framework 

presented in this section is not exhaustive and aims to outline key legal requirements and frameworks 

that are most relevant for the proposed project during the construction and operation phases. The ESIA 

will conform to the Kenyan legislative and regulatory framework. 

 

5.2 The Constitution of Kenya, 2010 

According to Article 42 of the 2010 Kenyan Constitution, every person has the right to a clean and 

healthy environment. This right includes the right to have the environment protected for the benefit of 

current and future generations through legal and other measures, especially those envisioned in Article 

69, as well as the right to have environmental obligations under Article 70 met. The replacement project, 

involving the handling of a hazardous substance (LPG), must demonstrate that its design, construction, 

and operation (including the safety features like the remotely controlled sprinklers and buffer zones) will 

not violate this fundamental right for surrounding communities, workers, or the natural environment. 

Article 69 places specific duties on the State (and, by extension, regulatory agencies like NEMA) and 

citizens as the State must "establish systems of environmental impact assessment, environmental audit 

and monitoring of the environment." This is the constitutional mandate for the entire Environmental and 

Social Impact Assessment (ESIA) process that the LPG replacement project must undergo. 

Article 10 on National Values and Principles of Governance lists "public participation" as a core National 

Value. The constitutional backing for public participation means that consulting with the local community 

and stakeholders, as detailed in section 6 of this report, is a mandatory constitutional exercise. 
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5.3 Relevant National Policies and Plans 

Item Description Relevance 

Kenya Vision 2030 Kenya Vision 2030 is the country's long-term development blueprint, aiming 

to transform Kenya into a newly industrializing, globally competitive, and 

prosperous upper-middle-income country with a high quality of life for all 

citizens by 2030 in a clean and secure environment. 

The Vision is built on three pillars: Economic, Social, and Political, all 

supported by key foundations and enablers, which include Infrastructure. The 

overarching goal for the energy sector, which falls under the Economic Pillar 

and the Infrastructure Enabler, is to ensure affordable, competitive, 

sustainable, and reliable supply of energy to meet national and county 

development needs at the least cost. 

A key social objective is the transition of a significant portion of the population 

from traditional biomass (wood, charcoal) and dirty fuels (kerosene) to 

cleaner, modern cooking fuels, primarily LPG and electricity, to improve 

public health and protect the environment. 

By ensuring a robust and safe storage capacity, the project stabilizes 

the LPG supply chain. A reliable supply is a prerequisite for promoting 

the use of LPG over charcoal and kerosene, which directly supports 

the Vision's social objective of improving public health and 

environmental sustainability. 

National 

Environment 

Policy, 2013 

(a) This policy puts up a wide range of suggestions for solutions to pressing 

environmental problems. Through responsible management and use of 

the environment and natural resources, this policy seeks to enhance both 

the quality of life for current and future generations. 

(b) The policy's main goal is to establish a structure for an integrated strategy 

for the planning and sustainable management of Kenya's environment 

and natural resources. 

The policy also makes sure that the environment is considered in all 

decisions made by the government in order to promote and realize 

sustainable development on all fronts. In addition to promoting a green 

economy, this would also improve social inclusion, human wellbeing, 

employment possibilities, and ecological health. 

This ESIA study has developed a management and monitoring plan for 

the project's environmental and social aspects, aiming to better 

coordinate environmental management and minimize negative 

environmental impacts.  

The Proponent should adhere to this policy's guidelines to ensure 

environmental protection during the project's construction and 

operation stages. 
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National Energy 

Policy, 2018 

The policy prioritizes strategies to enhance the security and stability of 

supply for clean forms of energy. It explicitly seeks to encourage the 

increased use of LPG in households to replace the use of kerosene and 

reduce over-reliance on traditional biomass (wood and charcoal). This is a 

primary strategy for improving public health and conserving forests. It 

emphasizes strengthening the regulatory framework for safety, health, and 

environmental standards across the entire energy supply chain. 

 

The project is a necessary enabler for the policy's clean cooking 

agenda. Without secure, functional storage, the country cannot handle 

the large volumes of LPG required to transition millions of households 

from biomass and kerosene. 

Stable, high-integrity storage facilities are essential for bulk imports 

and continuous supply. This stability prevents artificial shortages and 

price spikes, directly contributing to the policy's goal of making LPG 

affordable and reliable for the consumer transition from dirtier fuels. 

National Gender 

Policy for the 

Ministry of Energy, 

2019 

This policy is designed to demonstrate the role energy plays in meeting 

practical needs and wellbeing of women, men, boys and girls. Availability of 

clean, sustainable and affordable energy sources facilitates the participation 

of both men and women in the socio-economic growth of the country while 

improving the environment. 

One of the policy's primary goals is to Promote Clean Cooking Solutions. 

This is a major focus, as the burden of collecting fuel-wood and the health 

risks from indoor air pollution disproportionately affect women and girls. The 

policy seeks to accelerate the uptake of cleaner fuels like LPG. 

 

The project ensures the security and reliability of the LPG supply 

chain by modernizing storage facilities. This is a foundational step for 

the distribution of LPG, the preferred clean cooking fuel, thereby 

directly supporting the policy's goal of mitigating the health and time-

poverty burdens on women and girls caused by traditional biomass 

fuels. 

National Climate 

Change Response 

Strategy, 2010 

The NCCRS 2010 was developed through a wide stakeholder consultation 

process with the Vision of a "prosperous and climate change resilient Kenya." 

Its core Mission is to strengthen and focus nationwide actions towards both 

climate change adaptation and Greenhouse Gas (GHG) emission mitigation. 

Key areas of focus included: 

• Reducing GHG emissions, primarily through promoting Green 

Energy Projects (like renewable energy) and energy efficiency. 

• Reducing the country's vulnerability to the impacts of climate 

change, such as droughts and floods, especially in climate-sensitive 

sectors like agriculture and water. 

The project directly supports the national mitigation goal by enabling 

the wider, more reliable use of LPG. LPG is a cleaner transition fuel 

compared to the high-GHG and non-renewable biomass (firewood and 

charcoal) it replaces. The secure storage capacity is essential for 

accelerating the transition of millions of households from traditional 

cooking methods, thereby reducing deforestation (a significant source 

of Kenyan GHG emissions) and lowering indoor air pollution. 
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• Recommending a legal framework (later leading to the Climate 

Change Act, 2016) and institutional structures to coordinate national 

climate action. 

 

Kenya National 

Adaptation Plan 

(NAP) 2015 - 2030 

This is a strategic framework designed to enhance the resilience and adaptive 

capacity of the country to the impacts of climate change. It outlines priority 

interventions across various sectors aiming to integrate climate resilience into 

national development policies. The plan emphasizes sustainable practices, 

vulnerability reduction, and social inclusion, ensuring that adaptation 

measures address the needs of all communities, particularly the most 

vulnerable. Through collaboration with local and international partners, the 

Kenya National Adaptation Plan provides a roadmap for mainstreaming 

climate change adaptation into long-term development planning. 

The NAP prioritizes actions to enhance the resilience of key 

infrastructure to climate shocks. Replacing aging tanks with new, 

structurally sound vessels and incorporating safety features prepares 

the facility for potential climate-related events, such as extreme 

weather, intense rainfall (leading to flooding risks), or higher 

temperatures. 

National Climate 

Change Action Plan 

2023 – 2027 

The NCCAP 2023–2027 sets out detailed priority actions across all sectors of 

the economy to achieve a low-carbon, climate-resilient development 

pathway. One of its focus is to reducing Greenhouse Gas (GHG) emissions to 

meet Kenya's ambitious target of abating emissions by 32% by 2030 relative 

to the business-as-usual scenario. 

The project enhances the safety, reliability, and capacity of the LPG 

supply chain. This is crucial for accelerating the national shift from 

traditional biomass (charcoal and firewood)—a major source of both 

GHGs and local deforestation—to LPG, a cleaner transition fuel. By 

securing the LPG infrastructure, the project facilitates the reduction of 

domestic sector emissions. 

National Policy on 

Gender and 

Development 

(NPGAD), 2019 

The National Policy on Gender and Development (2019) aims to promote 

gender equality and empower all genders in Kenya. It replaces the Gender 

Policy of 2011, emphasizing the integration of gender perspectives in all 

sectors of development. The policy focuses on eliminating gender disparities, 

promoting women's rights, enhancing women's participation in decision-

making processes, and addressing gender-based violence. It underscores 

the government's commitment to achieving gender equality as a fundamental 

human right and a driver of sustainable development. 

The policy recognizes that women are disproportionately affected by 

the lack of clean energy (e.g., from collecting firewood/charcoal and 

suffering health impacts from indoor air pollution). The project's role in 

securing the LPG supply chain directly supports the NPGAD's 

objective of enhancing women's access to clean, safe cooking fuel. 

Kenya Youth 

Development 

Policy 2019 

This policy provides the framework for addressing issues affecting the youth, 

notably employment creation, health, education, sports and recreation, 

By integrating the policy's objectives, the proposed LPG Storage 

Tanks Replacement Project can engage the youth in Shimanzi area in 
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 environment, art and culture, partnership and empowerment. It promotes 

youth participation in economic development and decision-making.  

employment and skill-building opportunities during the construction 

and operation phases.  

Engaging the youth in the project through community outreach and 

stakeholder consultations ensures their inclusion in decision-making 

processes, fostering a sense of ownership and empowerment. 

Incorporating these aspects supports the policy's broader aims of 

reducing youth unemployment and involving young people in the 

country's development, while contributing to the long-term 

sustainability of the proposed project. 

 

 

5.4 National Legal Framework 

Item Description Relevance 

The Environment 

Management and Co-

ordination Act (Cap 

387) 

(a) With the enactment of the Environmental Management and Co-ordination Act 

(EMCA) in December 1999 (Rev. 2015), the institutional framework for 

environmental management was strengthened. EMCA provides for the 

establishment of NEMA, which became operational in July 2002. NEMA has 

statutory mandate to co-ordinate all environmental activities.  

(b) Part II of EMCA states that every person in Kenya is entitled to a clean and 

healthy environment and has the duty to safeguard and enhance the 

environment. In order to partly ensure this is achieved, Part VI of the Act 

directs that any new programme, activity or operation should undergo 

environmental impact assessment, and a report prepared for submission to 

NEMA who in turn may issue a license as appropriate. 

(c) Part VIII section 72 of the Act prohibits discharging or applying poisonous, 

toxic, noxious or obstructing matter, radioactive or any other pollutants into 

the aquatic environment. Section 87 Sub-section 1 states that no person shall 

discharge or dispose of any wastes, whether generated within or outside 

As per the act’s second schedule, hydrocarbons projects, 

including an LPG filling plant is listed as one of the activities 

that must undergo environmental impact assessment. 

The Proponent has commissioned the environmental and 

social impact assessment of the proposed LPG storage tanks 

replacement project in compliance with the Act. 

This study report also complies with the requirements of the 

Act. The Proponent shall be required to commit to 

implementing the environmental management and 

monitoring plan laid out in this report, and other conditions for 

approval by NEMA prior to issuing of the EIA licence. 
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Item Description Relevance 

Kenya, in such a manner as to cause pollution to the environment or ill health 

to any person. Sections 90 through 100 outlines more regulations on 

management of hazardous and toxic substances including oils, chemicals and 

pesticides. 

 

 

 

 

 

Applicable regulations under EMCA 

Environmental (Impact 

Assessment and Audit) 

Regulations, 2003. 

a) These Regulations contain rules relative to the content and procedures of an 

EIA, to environmental audit and to Monitoring and strategic environmental 

assessment. These rules regulate other matters such as the appeal for, and 

registration of, information regarding EIA. The rules also provide the applicable 

environmental licensing fees for the different project categories. 

The Guidelines require the EIAs be conducted in accordance with the issues and 

general guidelines spelt out in the second and third schedules of the 

Environmental Regulations (2003). These include coverage of the issues on 

Schedule 2 (ecological, social, landscape, land use and water considerations) and 

general guidelines on Schedule 3 (impacts and their sources, project details, 

national legislation, mitigation measures, a management plan and environmental 

auditing schedules and procedures). 

The EIA to be carried out on the proposed LPG storage tanks 

replacement project should be carried out in accordance to 

these regulations.  

An initial environmental audit should also be carried out in the 

first year of operation of the project. 

Environmental 

Management and Co-

ordination (Water 

(a) The regulation provides for the protection of ground and surface water 

resources.”. 

(b) Of immediate relevance to the proposed facility for the purposes of the 

proposed LPG storage tanks replacement project is Part II Section 4 which 

The proposed project proponent and the contractor are 

expected to adhere to the water quality regulations during the 

project construction and operation phase by safeguarding the 

Indian Ocean. 
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Item Description Relevance 

Quality) Regulations, 

2024 

requires every person to refrain from any act which directly or indirectly 

causes, or may cause immediate or subsequent water pollution, and it shall 

be immaterial whether or not the water resource was polluted before the 

enactment of the Act. 

(c) Part V Section 26 prohibits the discharge or application of any poison, toxic, 

noxious or obstructing matter, radioactive wastes, or other pollutants or permit 

any person to dump or discharge any such matter into water meant for 

fisheries, wildlife, recreational purposes or any other uses unless such 

discharge, poison, toxic, noxious or obstructing matter, radioactive waste or 

pollutant complies with the standards set out in the Third Schedule. 

Environmental 

Management and Co-

ordination (Waste 

Management) 

Regulations, 2024 

In addition to encouraging waste minimization, cleaner production, waste 

segregation, recycling, and composting, the regulation sets requirements for 

managing, transporting, and disposing of various waste types, including hazardous 

waste. It also covers the licensing of vehicle hauling and garbage disposal facilities. 

During the construction and operation phases of the 

proposed LPG storage tanks replacement project, different 

solid and liquid wastes will be generated.  

The Proponent and the contractor should ensure proper 

waste management during the proposed project lifecycle. 

This includes Segregating waste by type (hazardous and non- 

hazardous), segregating non-hazardous waste into organic 

and non-organic fractions and then disposing them in an 

environmentally acceptable manner. 

Environmental 

Management and Co-

ordination (Wetlands, 

Riverbanks, Lake 

Shores and Sea Shore 

Management) 

Regulations, 2009 

(a) These Regulations apply to the protection, conservation and management of 

Inland, coastal and marine, lake basin and river basin wetlands, whether 

occurring on private, public or community land, both natural and man-made. 

(b) Part II Section 14 states that every owner, occupier or user of land which is 

adjacent or contiguous to a wetland shall, with advice from the Authority, have 

a duty to prevent the degradation or destruction of the wetland, and shall 

maintain the ecological and other functions of the wetland. 

(c) Part IV section 21 states that a developer intending to a undertake a project 

which may have a significant impact on a wetland, riverbank, lake shore or the 

The proposed LPG storage project proponent and the 

contractor will be required to comply fully with these 

Regulations. It will be their duty to ensure no wastes from the 

proposed project ends into the Indian Ocean. 
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Item Description Relevance 

sea shore shall carry out an environmental impact assessment and 

environmental audits in accordance with the provisions of the Act. 

Environmental 

Management and Co-

ordination (Noise and 

Excessive Vibration 

Pollution) (Control) 

Regulations, 2009 

(a) This regulation forbids the creation of unreasonable, pointless, or unusual 

noise (as defined in the regulations and except as otherwise provided) that 

irritates, disturbs, harms, or endangers the environment, other people's peace 

of mind, health, or safety. It outlines the highest noise levels that are permitted 

in a variety of environments, including construction sites in commercial zones 

such as industrial areas. 

(b) Part II section 4 states that, except as otherwise provided in these Regulations, 

no person shall make or cause to be made excessive vibrations which annoy, 

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

the environment; or cause to be made excessive vibrations which exceed 0.5 

centimetres per second beyond any source property boundary or 30 metres 

from any moving source. 

(c) A license is necessary if a sound source produces or is likely to produce noise, 

excessive vibrations, or otherwise violates the terms of these laws. 

During the construction and operation phases, the 

permissible noise levels in the 1st and 2nd schedule must be 

adhered to.  

Where necessary, a license to release noise or vibrations in 

excess of allowable limits must be obtained.  

The contractor shall be required to implement these 

measures to ensure that all machinery is in good working 

condition to reduce noise.  

Environmental 

Management and Co-

ordination (Air Quality) 

Regulations, 2024., 

These regulations provide for ambient air quality tolerance limits; Prohibits air 

pollution in a manner that exceed specified levels; Provides for installation of air 

pollution control systems where pollutants emitted exceed specified limits; 

Provides for the control of fugitive emissions within property boundary; Provides 

for the control of emissions from stationary and mobile sources; Provides for 

prevention of dispersion of visible particulate matter or dust from any material 

being transported; and also provides for acquisition of an emission license. 

The contractor should ensure compliance to these 

regulations during the construction phase. The following 

should be closely monitored: 

• Exhaust emissions from construction machinery.  

• Dust from Site clearance and excavation of foundations.  

• Dust and exhaust emissions from transportation and 

disposal of spoil 

The Proponent should ensure that operations at the proposed 

LPG storage project do not generate dust, particulates and 

other emissions beyond allowable limits during the operation 

phase.  
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Environmental 

Management and Co-

ordination 

(Management of Toxic 

and Hazardous 

Chemicals and 

Materials) Regulations, 

2024. 

These regulations are meant to ensure protection of human health and 

environment from adverse effects of toxic and hazardous industrial chemicals and 

materials; reduce risks posed by chemicals and provide for the sound 

management of chemicals.  

These regulations ensure that any chemicals used during 

construction or incorporated in building materials and during 

the operation phase are managed to prevent environmental 

contamination and protect human health. By adhering to 

these standards, the project will minimize risks associated 

with chemical exposures, promote a safe working 

environment for the workers, and comply with national 

environmental protection mandates. 

 

 

 

Continuation of the applicable Legal Framework 

The Petroleum Act, Cap 

308 

The framework governs the exploration, development, production, storage, 

transportation, and sale of petroleum products, including Liquefied Petroleum Gas 

(LPG). 

The Energy and Petroleum Regulatory Authority (EPRA) is the statutory body 

mandated to regulate, monitor, and supervise all petroleum operations, including 

midstream and downstream activities like storage. 

The legislation emphasizes safety, environmental protection, technical standards, 

and the licensing of facilities and business operations across the petroleum value 

chain. 

 

▪ The proponent must obtain a Construction Permit from 

EPRA before commencing any works. Since it is a 

replacement, it constitutes a "modification" that alters the 

existing technical design. 

▪ The design and construction must comply with the highest 

local and international standards for LPG facilities. This 

includes standards relating to pressure vessels, spacing, 

fire prevention, and overall operational safety. 

▪ The project must demonstrate how it will minimize risks to 

the public and the environment. This includes submitting an 

approved ESIA and a Safety Case to EPRA for approval. 

▪ The Act (2019) has stringent provisions on local content, 

requiring the contractor to give priority to goods, services, 

and qualified personnel from Kenya during the execution of 

the project. 
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Applicable regulations under the Petroleum Act 

The Petroleum 

(Liquefied Petroleum 

Gas) Regulations, 2025. 

The core objective of these Regulations is to ensure public safety, promote 

technical standards, and enforce compliance across the industry, especially 

following major incidents. 

Key provisions include: 

▪ Specifies the types of licenses required for different LPG businesses including 

bulk storage and refilling plants. 

▪ Officially defines a "Bulk Storage Vessel" as a horizontal or vertical storage 

vessel of capacity exceeding 500 Liters of the above-ground, buried, mounded, 

or semi-mounded type. 

▪ Mandates that all facilities and operations must conform to the Kenya 

Standards (KS) and other relevant international codes (e.g., those related to 

pressure vessels and safety distances). 

▪ Sets a strict framework for the reporting of incidents, especially those causing 

loss of life, property damage, or the release of a significant amount of gas (e.g., 

100 kilograms or more). 

▪ Introduces stringent controls on LPG cylinders, including the requirement for 

brand owners to register their cylinders and participate in the cylinder 

exchange mechanism, often involving technology like Quick Response (QR) 

codes for tracking. 

 

▪ The replacement tanks fall under this definition, meaning 

they are subject to all the detailed requirements for design, 

construction, and testing as a high-risk installation. 

▪ The new tanks must be designed by a certified professional 

engineer and comply with the latest versions of mandatory 

Kenyan Standards (KS) concerning safety distances, fire 

protection systems, and vessel accessories. 

The Petroleum 

(Information and 

Statistics) Regulations, 

2025 

The primary objective of these regulations is to provide EPRA and the government 

with accurate, real-time data to monitor national stock levels, analyze market 

trends, ensure transparency, and inform policy, including energy security 

planning.  

▪ The licensee is obligated to report the existing operational 

capacity of the tanks being replaced. This information 

forms the baseline data against which the regulatory 

authority validates the facility's role in the national supply 

matrix. 
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It mandates and governs the systematic collection, maintenance, and submission 

of data by all licensed players in the petroleum and gas value chain to EPRA. 

Key Provisions of the Regulations 

▪ Every licensed person in the petroleum business is required to submit 

specific information to the Authority in the prescribed form, manner, and 

period (often monthly, by the tenth day). 

▪ Licensees involved in the LPG business must submit additional, specific 

information to the Authority beyond the general reporting requirements. 

▪ Requires licensees to notify EPRA within forty-eight hours of any 

reportable accident or incident, including an accidental gas release of 

one hundred kilograms or more. 

▪ The moment the old tanks are taken out of service, or the 

new tanks are commissioned, the licensee must update 

EPRA with the immediate change in the facility's total 

operational capacity and closing stock volumes. 

▪ Upon completion, the licensee must report the new 

operational capacity of the replacement tanks to ensure 

the national statistics are current. 

▪ Should any accident occur during the construction, 

testing, or commissioning of the replacement tanks (e.g., 

a major gas release or significant damage), the licensee 

is under a strict legal obligation to report the incident to 

EPRA within the prescribed 48-hour window. 

 

Continuation of the applicable Legal Framework 

The Standards Act Cap 

496 

 

The Standards Act, Cap 496 is the foundational Kenyan law that establishes the 

Kenya Bureau of Standards (KEBS) and defines its mandate for the standardization 

of commodities and codes of practice within the country. 

Its role is to promote standardization in industry and commerce, ensure quality 

control, and protect public health and safety by setting the technical specifications 

for products and processes. 

It empowers KEBS to develop and enforce the Kenya 

Standards (KS) and Codes of Practice that govern the 

technical design, construction, and inspection of all petroleum 

infrastructure, including LPG storage tanks. 

▪ The Act mandates the adherence to Kenya 

Standards (KS), which define the precise technical 

requirements for the LPG storage tanks and 

associated infrastructure.  For the replacement 

project, this means the design, materials, welding, 

and construction of the new LPG storage vessels 

must fully comply with relevant KEBS standards 

(e.g., KS EAS 924-3:2020 for vessels exceeding 

9,000 L). These standards cover aspects like safety 
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distances, pressure vessel design, and installation 

methods. 

▪ The Act grants KEBS the function of providing 

facilities for testing and calibration of instruments 

and commodities. 

▪ The replacement project must undergo mandatory 

statutory inspection and certification to ensure the 

new tanks, pipework, and safety mechanisms (like 

pressure relief valves and emergency shut-down 

systems) conform to the approved specifications 

(Kenya Standards). This certification is necessary to 

obtain the final operating license from EPRA. 

 

The Physical and Land 

Use Planning Act, Cap 

303 

 

The Act's primary objective is to ensure that all development is orderly, promotes 

public health and safety, and aligns with approved local, county, and national 

spatial plans. This function is largely devolved to County Governments. 

The Act mandates that any person who intends to carry out a 

development must obtain Development Permission (often 

referred to in the context of LPG as a Construction Permit for 

the facility) from the respective County Government Planning 

Authority. 

The Protected Areas 

Act, Cap 204 

The Act grants the Cabinet Secretary, for the Ministry of Interior and National 

Administration, the power to declare any area, place, or premises to be a 

"protected area" if it is deemed necessary in the interests of public safety and 

public order to prevent the entry of unauthorized persons. 

 

LPG storage tanks are classified as Critical National 

Infrastructure due to the extreme public safety hazard and 

potential for catastrophic damage if compromised. Given their 

strategic importance and inherent risk, the petroleum depots 

along Shimanzi and Kisimayu Road circuit in Mombasa are 

designated as a Protected Area to enhance security against 

sabotage, terrorism, or unauthorized entry. 
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The Energy Act, Cap 

314 

This is the principal statute that establishes the legal, regulatory, and institutional 

framework for the energy sector in Kenya, which includes petroleum and 

gas (such as LPG). 

It establishes EPRA, which is the body legally mandated to regulate all aspects of 

the petroleum sector, including licensing, safety, and monitoring. It grants EPRA 

the power to develop and enforce regulations to control the 

importation, exportation, storage, transportation, and sale of LPG. It mandates that 

all licensees comply with strict environmental, health, and safety 

standards, particularly those specified by KEBS and other international standards. 

 

▪ Under the regulations, a person shall not construct or install 

a bulk LPG storage facility without first obtaining a 

Construction Permit from EPRA. EPRA requires detailed 

engineering drawings and specifications (Mechanical and 

Civil) that demonstrate the new tanks and associated 

infrastructure meet the relevant Kenya Standards (KS) and 

international best practices (e.g., NFPA codes) for safety 

distances, material, and construction. 

▪ The final commissioning of the new tanks will require 

inspection and certification by EPRA-licensed personnel to 

confirm compliance with all safety regulations, including 

pressure vessel integrity and fire suppression mechanisms. 

Upon successful completion and inspection of the 

replacement project, the facility must be granted a new 

Operational Licence before it can begin commercial 

activity. 

 

Sustainable Waste 

Management Act, Cap 

387C 

(a) This Act establishes the legal and institutional framework for the sustainable 

management of waste. The Act ensures the realisation of the constitutional 

provision on the right to a clean and healthy environment and for connected 

purposes.  

(b) Section 12 of the Act stipulates that all private and public sector entities shall 

segregate non-hazardous waste into organic and non-organic fractions, The 

segregated waste shall be placed in properly labelled and colour coded 

receptacles, bins, containers and bags. 

(c) Section 13 of the Act states that every producer shall bare extended producer 

responsibility obligations to reduce pollution and environmental impacts of the 

products they introduce into the Kenyan market and waste arising therefrom. 

The proponent and the contractor will be required to bare 

extended producer responsibilities obligations of any 

products they introduce.  

They should also practice waste segregation.  

The proponent should also develop a waste management 

plan during the operation phase of the proposed LPG storage 

tanks replacement project as required under the Act. 
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(d) In section 19, a private sector entity is required to prepare a three-year Waste 

management plan and submit an annual monitoring report to the authority. 

Climate Change Act 

(Cap 387A) 

(a) Its primary objectives are to mainstream climate change responses into 

development planning across all sectors, build resilience to climate impacts 

(Adaptation), and promote low-carbon technologies to reduce emissions 

(Mitigation). 

(b) It mandates integrating robust adaptation measures into project design, 

ensuring resilience and enhancing adaptive capacity to the impacts of climate 

change; mainstream and reinforce climate change disaster risk reduction into 

strategies and actions of public and private entities; provide incentives and 

obligations for private sector contribution in achieving low carbon climate 

resilient development; promote low carbon technologies, improve efficiency 

and reduce emissions intensity by facilitating approaches and uptake of 

technologies that support low carbon, and climate resilient development; and 

mainstream the principle of sustainable development 

(c) By aligning with these regulations, projects can enhance climate resilience, 

minimize environmental impact, and contribute to sustainable development 

goals through proactive adaptation strategies and responsible resource 

management practices. 

(d) It imposes duties on both public and private entities to integrate climate 

change responses into their functions, assess their climate risks and impacts, 

and report on their Greenhouse Gas (GHG) emissions. Part IV Section 16 

states that the Climate Change Council may, in consultation with the Cabinet 

Secretary and relevant State Departments, impose climate change obligations 

on private entities. That the Cabinet Secretary shall make regulations 

governing the nature and procedure for reporting on performance by private 

entities, including the authority to monitor and evaluate compliance. 

NEMA is tasked to monitor, investigate and report on whether public and private 

entities are in compliance with the assigned climate change duties imposed by this 

▪ The Act's objective to promote low-carbon technologies 

aligns perfectly with the national goal of transitioning 

households from high-emission biomass 

(charcoal/firewood) and kerosene to LPG (a cleaner 

transition fuel). 

▪ The proposed housing project should integrate adaptive 

measures to enhance resilience against extreme weather 

events, and promote sustainable development to mitigate 

environmental impacts and support long-term climate 

goals in Kenya. 
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Act including monitoring compliance on levels of greenhouse gas emissions as set 

by the Council under this Act. 

Employment Act (Cap 

226) 

The Act outlines fundamental employee rights, basic employment conditions, and 

child employment regulation. It covers employment relationships, wages, rights 

and duties, termination and dismissal, and protection of children. 

▪ The contractor is advised not to engage underage 

individuals in construction work, and the proponent must 

ensure the contractor is knowledgeable and compliant with 

the Employment Act's provisions. 

▪ The provisions of this Act will guide both the proponent and 

the contractor on matters touching on Prohibition against 

forced labour, Discrimination in employment, Sexual 

harassment, terms of service, and Prohibition of worst forms 

of child labour at the workplace. 

Occupational Safety 

and Health Act (Cap 

236A) 

(a) This act provides for the safety, health and welfare of workers and all persons 

lawfully present at workplaces. It provides for the registration of workplaces 

and outlines safety requirements in use of machinery to prevent accidents and 

injuries. 

(b) Occupiers must secure and maintain adequate cleanliness, prevention of 

overcrowding, ventilation, lighting, drainage of floors, and sanitary 

conveniences for employees. They must also make arrangements for 

ensuring safety and absence of risks to health in connection with the use, 

handling, storage and transport of articles and substances; the provision and 

maintenance of a working environment for every person employed that is, 

safe, without risks to health, and adequate as regards facilities and 

arrangements for the employees welfare at work. 

(c) Part 2 Section 21 states that an employer or self-employed person shall notify 

the area occupational safety and health officer of any accident, dangerous 

occurrence, or occupational poisoning which has occurred at the workplace. 

The proposed project may pose hazards like falls, exposure 

to chemicals and heavy equipment. The project contractor 

should ensure safety and health standards, ensuring 

everyone's responsibility. Emergency response plans, 

warning signs, machinery safety provisions, and construction 

safety provisions will be implemented. The Proponent and 

contractors must obtain necessary approval, and permits, 

including a Workplace Registration Certificate.  

Additionally, this ESIA study has outlined clear modalities to 

be followed by contractors towards 

mitigating/minimizing/avoiding hazards to occupational health 

and safety. 
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(d) The Act also requires that all plant, machinery, and equipment used in the 

workplace must be used for work designed and operated by a competent 

person. 

(e) Occupiers are also required to ensure safety provisions in case of fire.  

Public Health Act (Cap 

242) 

(a) the Public Health Act focuses on protecting the health and well-being of the 

surrounding community from potential hazards posed by the industrial 

activity. 

(b) The Act empowers local health authorities (usually at the County level) to 

inspect and serve notices to remove anything that is considered a public 

health nuisance. 

An LPG storage facility, particularly one handling bulk 

hazardous materials, can be deemed a public health nuisance 

if its operation (or failure) causes harm. Specifically: 

o Emissions (including gas releases or chronic venting) that 

are "injurious to health" or "offensive" are prohibited. 

o  The risk of a fire or explosion, which directly threatens 

life, safety, and health, must be mitigated to the 

satisfaction of public health officials. 

Work Injury Benefits 

Act (Cap 236) 

(a) The Act provides for compensation to employees for work related injuries and 

diseases contracted in the course of employment. It covers employer 

obligations, right to compensation, accident reporting, compensation, 

occupational diseases, medical aid, appeals, and miscellaneous provisions. It 

also provides schedules for disablement, occupational diseases, and 

dependent's compensation. 

(b) The Act guides the course of action in case of accidents or incidents during 

the project cycle. 

The project proponent will need to observe the provisions of 

this Act during the proposed LPG storage tanks project’s life 

cycle. The construction contractor should also meet this 

requirement during the proposed project construction phase. 

Persons with 

Disabilities Act (Cap 

133) 

(a) This Act provides for the rights and rehabilitation of persons with disabilities; 

to achieve equalisation of opportunities for persons with disabilities; to 

establish the National Council for Persons with Disabilities; and for connected 

purposes. 

(b) The act prohibits employers from discriminating against a person with 

disability. This includes provision of such facilities and effect such 

modifications, whether physical, administrative or otherwise, in the workplace 

as may reasonably be required to accommodate persons with disabilities by 

The proposed affordable housing project proponent and the 

contractor should not discriminate against a person with 

disability during employment of workers not unless the 

particular requirements of the type of employment are a 

relevant consideration. 
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the employer. Part III section 12 states that no person shall deny a person with 

a disability access to opportunities for suitable employment. That a qualified 

employee with a disability shall be subject to the same terms and conditions 

of employment and the same compensation, privileges, benefits, fringe 

benefits, incentives or allowances as qualified able-bodied employees. In 

addition, a person living with disability shall be exempted from tax on all 

income accruing from his employment. 

(c) Section 21 of the Act states that persons with disabilities are entitled to a 

barrier-free and disability-friendly environment to enable them to have access 

to buildings, roads and other social amenities, and assistive devices and other 

equipment to promote their mobility. 

Sexual Offences Act 

(Cap 63A) 

(a) This Act of parliament makes provision about sexual offences and aims at the 

prevention and the protection of all persons from harm from unlawful sexual 

acts and for connected purposes. 

(b) Section 23 prohibits sexual harassment by any person in a position of 

authority. 

The proponent and the proposed project contractor are 

obligated to put in place mechanisms which are expedient in 

order to achieve or promote the objectives of this Act, 

including for instance, a policy to prevent sexual harassment 

of workers. 

National Construction 

Authority Act (Cap 118) 

(a) This is an Act of Parliament that provides for the registration of contractors 

operating or willing to undertake construction operations in Kenya as by law 

through the National Construction Authority (NCA), which is constituted under 

this Act. 

(b) Section 15 of this Act demands the registration of contractors with the NCA, 

while sections 17 and 18 outline the procedure for the registration of 

contractors. 

The Proponent should comply with the Act by ensuring that 

the site and project contractors are registered and certified 

by NCA. 

National Building Code, 

2024 

The Code promotes order and safety in construction works, and the health and 

safety of persons in or about construction works. The NBC 2024 reflects best 

international practices, with a core focus on safety, quality, multi-hazard resilient 

design, and sustainability. It provides up-to-date frameworks for: 

The new Code includes explicit, modern provisions for LPG 

connections and facilities. The design of the new LPG tank 

farm must strictly comply with the NBC 2024's detailed 

standards for fire resistance, fire safety equipment, and the 

required separation distances from other buildings, 
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▪ Ensuring buildings can withstand various loads, including wind, seismic 

action, and thermal stress. 

▪ Prescribing detailed standards for fire resistance, firefighting equipment 

(like hydrants and sprinkler systems), and evacuation protocols. 

▪ Mandating that design, supervision, and inspection must be undertaken by 

qualified and registered professionals. 

▪ Setting standards for drainage, site boundaries, and separation from 

hazardous areas. 

boundaries, and critical infrastructure. This directly supports 

the project's goal of guaranteed environmental and public 

safety. 

The Code emphasizes that construction supervision and 

certification must be done by licensed professionals (Civil, 

Structural, and Mechanical Engineers). 

The Traffic Act, Cap 403 The Act is Kenya's primary legislation governing the use of roads, the licensing of 

drivers and vehicles, and the control of traffic flow, weight, and dimensions to 

ensure public safety and prevent damage to road infrastructure. 

Limitation of Loads (Section 56): The Act strictly limits the maximum weight and 

dimensions of loads used on public roads. 

Exemption (Section 57): This section is the most relevant. It grants the Highway 

Authority (e.g., the Kenya National Highways Authority - KeNHA, for national roads 

in Mombasa) the power to grant a special permit for the use of a vehicle whose 

weight or dimensions exceed the legal maximum. 

 

The new LPG storage tanks will inevitably constitute an 

abnormal or oversized load, exceeding the standard limits for 

width, height, or weight defined in the Act's subsidiary rules. 

This triggers specific, mandatory provisions of the Act: 

The transporter of the wide LPG tanks must apply for and 

obtain Abnormal Load Permit from KeNHA before the tanks 

leave KPA. The application requires detailed data on the 

vehicle, the load dimensions, and the route. 
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National Environment 

Management Authority 

(NEMA) 

(a) The goal and intent behind the establishment of NEMA is to provide broad oversight and coordination over all environmental 

issues and to serve as the main tool for the government in carrying out all environmental regulations. 

(b) The main tool used by the government to carry out all environmental policies is NEMA, which is in charge of general supervision 

and coordination of all environmental concerns. Additionally, the authority is in charge of ensuring that all NEMA regulations 

are being followed. 

(c) The Proponent is required to contract the services of a licensed EIA expert, submit an EIA report to NEMA, and acquire an EIA 

license from the authority before commencing any construction activities. 

 

County Environment 

Committee 

(a) The County Environment Committee manages the county's environment and creates a strategic environmental action plan 

every five years for review by the County Assembly. 

(b) They assist in decentralizing NEMA's operations, enabling nearby communities to access environmental management data. 

The committees also conduct site visits, review project reports, and attend site meetings. 

(c) The project will be monitored by Mombasa County Environmental Committee, who will review environmental reports and 

occasionally attend site meetings. 

 

National Environment 

Complaints Committee 

(NECC)  

(a) The committee, established under EMCA is an environmental ombudsman responsible for investigating environmental 

complaints in Kenya, playing a crucial role in assessing the country's environmental condition. 

(b) The NECC will be crucial in facilitating alternative dispute resolution methods for environmental challenges if any develop in 

connection with this project. 

 

National Environmental 

Tribunal (NET) 

(a) The tribunal, established under Section 125 of the EMCA, Cap 387, handles all environmental offense cases in Kenya, primarily 

handling appeals from NEMA's decisions on the issuance, denial, or revocation of environmental impact assessment (EIA) 

licenses, among other decisions. 

(b) The NET would operate very much like a court of law where conflicts regarding the proposed LPG Storage Tanks Replacement 

project are reported. 

 

Kenya Bureau of 

Standards (KEBS) 

This is the body charged with development and enforcement of standards in Kenya. The body is responsible for standards, quality 

assurance and inspection of all goods used in Kenya with the inclusion of LPG standards. Its functions include but not limited to; 

o Promotion of standardization in industry and commerce 
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o Control in accordance with the provisions of its governing act, the use of standardization marks and distinctive marks. 

o To prepare, frame, modify or amend specifications and codes of practice 

The statutory body has a number of standards for petroleum such as briefly described below. 

(a) KS EAS 924-3:2020: Handling, storage, and distribution of Liquefied Petroleum Gas (LPG) in domestic, commercial, and 

industrial installations — Code of practice — Part 3: Liquefied petroleum gas (LPG) installations involving storage vessels of 

individual water capacity exceeding 9000 L, 

(b) KS EAS 924-4:2020: Handling, storage, and distribution of Liquefied Petroleum Gas (LPG) in domestic, commercial, and 

industrial installations - Code of practice Part 4: Road, rail and maritime transportation of LPG in bulk, First Edition 

(c) KS EAS 938:2020: Transportable refillable steel and aluminium Liquefied Petroleum Gas (LPG) cylinders — Disposal,  

 

Energy and Petroleum 

Regulatory Authority 

(EPRA) 

(a) The authority was formed through an act of parliament that was enacted in 2006. It regulates matters electricity, petroleum and 

the renewable energy sectors. The objectives and functions of EPRA include regulating the importation, exportation, 

transportation, refining, storage and sale of petroleum and petroleum products.  

(b) The body thus functions in licensing of petroleum import, export, transport, storage, refining and sale. Construction permits are 

also to be issued by EPRA for all petroleum related facilities. It also ensures that all petroleum operators comply with 

Environment Health and Safety provisions outlined in the Energy Act. 

EPRA LPG Handling Standards – Safe handling of pressurized LPG equipment  

This document sets out the mandatory technical and safety requirements for the design, installation, testing, operation, 

maintenance, and handling of Liquefied Petroleum Gas (LPG) equipment under pressure. The primary focus is the safe handling 

and storage of pressurized LPG, covering critical aspects such as: 

▪ Tank and Vessel Integrity: Standards for construction, material, and periodic inspection of LPG storage tanks (including 

the proposed replacement tanks). 

▪ Piping and Component Safety: Requirements for pipework, valves, pumps, compressors, and safety relief devices to 

prevent leaks and catastrophic failure. 
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▪ Operation Protocols: Establishing mandatory safe operating procedures, including filling limits, pressure management, and 

emergency shutdown protocols. 

▪ Hazard Mitigation: Directives on fire detection, fire suppression systems, and maintaining safe separation distances 

(setbacks) between LPG equipment and surrounding facilities or public areas. 

This standard is the primary legal and technical reference for the project. The design, construction, commissioning, and operational 

management of the new LPG storage tanks and associated infrastructure must fully comply with every provision of this EPRA 

standard to receive regulatory approval and operate legally in Kenya. 

Kenya Ports Authority 

(KPA) 

(a) The Kenya Ports Authority (KPA) is a statutory corporation mandated to manage and operate all scheduled seaports along 

Kenya’s coastline, with the Port of Mombasa being the primary gateway for East and Central Africa. KPA is responsible for all 

Marine Operations (pilotage, tug services, mooring) for the vessel carrying the new, oversized LPG storage tanks from the sea 

into the Port of Mombasa. 

(b) KPA will control the process of offloading the new tanks from the vessel to the quay (Stevedoring) and their temporary storage 

and management within the port precinct. 

(c) The tanks will likely be classified as Abnormal or Project Cargo. KPA sets the specific procedures, tariffs, and safe handling 

requirements for such large, non-standard loads, including requiring adherence to their internal safety rules and regulations. 

(d) As the owner and operator of the adjacent port facility, KPA has a vested interest in the safety of the site. The project, particularly 

given its proximity to the port facilities (Shimanzi area), must comply with KPA's safety, health, and security rules.  

 

 

5.6 Mombasa County Government Plans 

Item Description Relevance 

Mombasa County 

Integrated 

Development Plan 

(CIDP) 2023-2027 

The CIDP's overarching Vision is to see Mombasa County as a vibrant 

modern regional commercial hub with a high standard of living for its 

residents. It focuses on high-impact sectors, including Infrastructure, 

Trade, Industry, and Energy. 

The Mombasa CIDP prioritizes clean energy access, industrial safety, and 

local employment. The proposed project aligns with these priorities by 

providing reliable LPG supply, creating jobs, and promoting industrial 

safety collaboration with the County Fire Department and Department of 

Environment. 
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Mombasa County 

Climate Action Plan 

2023 – 2050 

The plan’s primary objective is to enhance Mombasa's ability to adapt to 

the physical impacts of climate change (like sea-level rise, coastal 

flooding, and extreme weather) and to mitigate its contribution to climate 

change by reducing Greenhouse Gas (GHG) emissions. The plan 

mandates that all investments and development projects within the 

county must be climate-proofed and align with national and international 

climate goals, such as Kenya's Nationally Determined Contribution 

(NDC) under the Paris Agreement. 

The replacement project aligns with the MCCAP's mitigation goals by 

supporting the shift from high-emission fuels to a cleaner alternative: 

(a) LPG is considered a cleaner-burning fossil fuel than traditional 

alternatives like kerosene or charcoal for household cooking and 

heating. By investing in modern, large-capacity LPG infrastructure, the 

project promotes the "Promoting energy efficiency in the cooking 

sector" action cited in the county's climate change efforts. This helps 

reduce emissions from unsustainable fuel sources. 

Replacing old tanks with new and more efficient facilities reduces product 

handling losses and can lower the overall carbon footprint of the LPG 

supply chain by promoting economies of scale in the supply chain e.g., 

reducing inbound truck delivery trips. 
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5.7 Mombasa Integrated Strategic Urban Development Plan 

(ISUDP) 2015-2035 

The plan's purpose is to strengthen local governance and improve urban service delivery by reforming 

the planning mechanism and investing in infrastructure and service delivery improvements. Its proposed 

development concept is to create a compact, vibrant, and transit-oriented city. 

The ISUDP provides the framework for: 

• Land use zoning and planning hierarchies. 

• Strategies for economic development, physical and social infrastructure (including fire safety), 

housing, and transportation. 

• An Environment and Disaster Management Plan. 

The ISUDP identifies the Shimanzi area as a critical node within the larger Kilindini Harbour and Port 

Zone. The strategic intent of this zoning designation is to consolidate and optimize the city's industrial, 

logistics, and maritime functions to support economic growth. Key objectives for this zone, as per the 

ISUDP, include: 

• Enhancing Port Efficiency: Supporting the development and modernization of port infrastructure 

and its ancillary services. 

• Promoting Industrial Clustering: Encouraging the concentration of industries, particularly those 

reliant on port facilities for import/export, to create synergies and improve logistics. 

• Managing Land Use Conflicts: Formally designating this area for high-impact activities to 

minimize interface with sensitive land uses and guide future development in a structured 

manner. 

 

The project's location within the ISUDP's Industrial and Port Zone provides a regulatory and planning 

context that anticipates and accommodates such industrial activities (Fig. 4 & 5). It legitimizes the 

presence of the facility and provides a framework for managing cumulative impacts with neighbouring 

industries. 

 

Alignment with ISUDP's Infill/Brownfield Development Policy  

The proposed LPG storage tanks replacement project is fully aligned with the Mombasa Integrated 

Strategic Urban Development Plan goal of efficient and optimum use of land resources. 

The relevance is specifically captured by the ISUDP's policy on Infill or Brownfield Development. The 

proposed project, which involves replacing existing storage tanks, is consistent with the ISUDP's 

directive for optimizing land use through the following points: 

• Brownfield Redevelopment: The replacement project is a form of "redeveloping brownfield 

sites.". Replacing old tanks with modern ones on the same industrial land effectively redevelops 

the brownfield site. 

• Intensifying Developed Area: By replacing old tanks, the project likely involves upgrading the 

facility and improving safety and efficiency within the same developed area. This aligns with the 

policy to "Intensify developed area" to maximize utility without expanding the city's footprint. 

• Optimum Use of Land: The project entails reusing the land for installation of the replacement 

LPG storage tanks for efficient and optimum utilization of the existing land. By undertaking the 

replacement project, the developer is prioritizing the ISUDP's directive to make the best possible 

use of the existing, strategically-located land, rather than consuming new, undeveloped 

(greenfield) sites.



LPG Storage Tanks Replacement Project  ESIA STUDY REPORT - 2025 

Centric Africa Ltd  57 

 

Figure 4: Existing and Proposed Industrial Use Plan 

Source: Mombasa ISUDP 2015-2035 
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Figure 5: Proposed Land use – Sector 1 (Mvita) 

Source: Mombasa ISUDP 2015-2035 
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5.8 National Fire Protection Association (NFPA) 58: 

Liquefied Petroleum Gas Code 

The NFPA 58: Liquefied Petroleum Gas Code is the globally recognized safety standard for the storage, 

handling, transportation, and use of LPG, such as propane and butane. Developed by the National Fire 

Protection Association (NFPA), its primary purpose is to protect life and property by minimizing the risks 

of fire and explosion associated with LPG. 

The code sets forth detailed requirements governing every aspect of an LPG system, from design to 

operation including: 

• Specifies the standards for the fabrication of containers (tanks and cylinders), often requiring 

compliance with the ASME Boiler and Pressure Vessel Code. 

• Mandates strict minimum clearance distances between storage tanks, property lines, buildings, 

ignition sources, and other critical infrastructure. These distances are often conservative and 

depend on the tank's water capacity. 

• Details requirements for critical safety components like pressure relief valves, emergency 

shutoff valves (ESVs), piping materials, and overfilling prevention devices. 

• Includes requirements for purging LP-Gas systems, written procedures for safe operation, and 

required maintenance and inspection intervals. 

The LPG storage tanks replacement project must strictly adhere to NFPA 58. 

 

5.9 International Agreements 

Multilateral Agreement Relevance 

Paris Agreement, 2015 The treaty for aligning with global climate action goals, particularly in terms of 

minimizing greenhouse gas emissions and considering climate adaptation. 

Vienna Convention for the 

Protection of the Ozone Layer 

(1985) 

This treaty mandates the reduction of ozone-depleting substances. The 

project must ensure that construction and operational processes do not 

involve or release such substances, thus contributing to global efforts to 

protect the ozone layer. 

Stockholm Convention on 

Persistent Organic Pollutants 

The objective of the Stockholm Convention, which was adopted on 22 May 

2001 and entered into force on 17 May 2004, is to protect human health and 

the environment from Persistent Organic Pollutants (POPs). The Convention 

requires Parties to adopt and implement measures aimed at reducing and/or 

eliminating the releases of POPs into the environment. 

The International Convention 

on Oil Pollution Preparedness, 

Response and Co-operation 

1990 

 (OPRC 90) is the international instrument that provides a framework 

designed to facilitate international co-operation and mutual assistance in 

preparing for and responding to major oil pollution incidents and requires 

States to plan and prepare by developing national systems for pollution 

response in their respective countries, and by maintaining adequate capacity 

and resources to address oil pollution emergencies. Most importantly, OPRC 

90 and OPRC-HNS Protocol 2000 provide the mechanism for Parties to 

request assistance from any other state Party, when faced with a major 

pollution incident. 
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Convention on the prevention 

of Marine pollution by Dumping 

of Wastes and other matter 

1972 (London Convention, 72) 

which aims to prevent, reduce and where practicable, eliminate pollution 

caused by dumping or incineration at sea of wastes. 

Convention on the Elimination 

of All Forms of Discrimination 

against Women 

These treaty require that the project promotes gender equality and 

safeguards women's rights. This involves ensuring equal employment 

opportunities and addressing specific needs of women in community 

engagement and project implementation. 

The Protocol to the African 

Charter on the Rights of 

Women in Africa (Maputo 

Protocol) 

The Maputo Protocol underscores the importance of gender equality, 

emphasizing equitable access to resources and the involvement of women in 

decision-making. In the context of the water pipeline project, this means 

ensuring that women and girls have equal access to the new water resources 

and are actively included in planning and decision-making processes to 

address their specific needs. By aligning with these principles, the project 

supports gender equality and enhances its overall effectiveness. 

Convention on the Rights of 

the Child 

The project must consider and protect the rights and welfare of children, 

ensuring that construction activities do not adversely affect their health, 

education, or overall well-being. 

The African Charter on the 

Rights and Welfare of the Child 

The African Charter on the Rights and Welfare of the Child emphasizes the 

right to access clean water and protection from harm. For the water pipeline 

project, this means ensuring the pipeline delivers safe water to children and 

implementing measures to safeguard them from construction-related 

hazards. 

Convention on the Rights of 

Persons with Disabilities 

This requires the project to ensure accessibility for persons with disabilities, 

both in terms of physical access to project areas and in employment 

opportunities. 

The African Charter on Human 

and Peoples‟ Rights (African 

Charter) 

The project must respect and uphold the human rights of local communities, 

including their right to a healthy environment and participation in decision-

making processes 
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6 CHAPTER 6: STAKEHOLDER ENGAGEMENT 

6.1  Overview 

Public participation and stakeholder engagement are essential components of the ESIA process, as required 

by the Environmental Management and Coordination Act (EMCA) Cap 387 and its subsidiary legislation. For 

the proposed Liquefied Petroleum Gas (LPG) Storage Tanks Replacement Project at Vivo Energy’s Shimanzi 

terminal, consultations were undertaken to inform the public and stakeholders about the project, gather their 

views, and integrate their feedback into project planning and decision-making. The process promotes 

inclusivity, transparency, and ownership by ensuring that affected and interested parties are aware of 

potential project impacts and mitigation measures. 

 

6.2  Objectives of stakeholder consultation 

The specific objectives of the consultation and public participation process were to: 

a) Disseminate information about the proposed LPG project and its key components. 

b) Create awareness among stakeholders on the ESIA process and project objectives. 

c) Provide a platform for stakeholders to express their opinions, concerns, and expectations regarding 

the project. 

d) Promote participatory decision-making and transparency throughout the project life cycle. 

e) Build trust and foster a sense of ownership and partnership between the proponent and the 

community. 

f) Collect and document stakeholder input to inform mitigation measures and project enhancement. 

g) Ensure compliance with National Regulations and lender requirements for meaningful engagement. 

 

6.3  Stakeholders identification and analysis 

Stakeholders were identified based on their level of influence, potential impact, and interest in the project. 

The process categorized them as: 

a) Directly affected persons, such as workers and neighboring industrial operators within Shimanzi. 

b) Indirectly affected persons, including businesses and institutions within the wider Shimanzi industrial 

zone. 

c) Institutional stakeholders with regulatory or oversight roles such as KEBS, EPRA, County 

Government of Mombasa (CGM), Kenya Ports Authority (KPA), Kenya Coast Guard Service (KCGS) 

and Kenya Maritime Authority (KMA). 

d) Community representatives, including chiefs, elders, local business owners, and Nyumba Kumi 

leaders. 

 

Stakeholders were mapped based on power and interest as follows: 

a) High influence, high interest: EPRA, NEMA, CGM (Fire, Environment, Lands and Planning 

Departments). 

b) High influence, low interest: KPA, KMA, KEBS, KMFRI. 

c) Low influence, high interest: Local community, small business owners, residents. 
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d) Low influence, low interest: External suppliers and contractors. Engagement with each category was 

tailored according to its level of impact and the needs for involvement. 

 

6.4 Engagement Planning and Methods 

Engagements were conducted through various approaches, including: 

 

a) Key informant interviews with government departments and regulators. 

b) Public baraza meetings organized in collaboration with the local administration. 

c) Site visits and inspections. 

d) Distribution of information materials and verbal briefings. 

e) Feedback and grievance collection during and after meetings. 

 

 

6.5 Key Stakeholders Consultations 

Consultations were held with key institutional stakeholders during the ESIA process to gather information 

and opinions on the proposed project. Sample engagement letters to some of the key stakeholders have 

been annexed to this report (Annex x). These stakeholders included representatives from regulatory 

agencies, industrial neighbours, research institutions, local administration, and community leaders. 

Engagements were carried out through interviews, official correspondence, and consultative meetings.  

In addition, Structured questionnaires were administered to neighbouring industries and facility 

representatives to gather views on the proposed LPG storage tanks replacement project (Annex x). The 

respondents included Health, Safety, and Environment (HSE) officers and employees from adjacent oil and 

logistics companies within the Shimanzi industrial area. This includes East African Co Storage, Gulfstream 

Investment ltd, Ola Energy Kenya Ltd, and Solvochem East Africa Ltd. Feedback from the questionnaires 

indicated that most neighbouring stakeholders expressed support for the project due to its economic and 

energy access benefits, including employment creation and improved reliability of LPG supply. However, 

concerns were raised regarding potential safety risks, air quality deterioration, and traffic congestion during 

installation and operational phases. 

Stakeholders emphasized the need for strict compliance with relevant regulatory frameworks, including the 

Environmental Management and Coordination Act (EMCA, Cap 387), the Occupational Safety and Health 

Act (2007), and EPRA design and safety standards. The proposed mitigation measures focused on pollution 

control, enhanced site supervision, awareness creation, and integration of joint community safety drills in 

collaboration with the County Fire Department and neighbouring industries. These measures have been 

incorporated into the project’s Environmental and Social Management Plan (ESMP) to ensure effective 

implementation and monitoring of safety and environmental performance. 

Table 9: List of Key Stakeholders Consulted 

No. Name Organization Designation 

1.  Mohammed Nur Hassan Ministry of Interior County Commissioner 

2.  Alfarooq Wesonga Ministry of Interior Senior Chief 

3.  Oguna Yvone Ministry of Interior Assistant Chief 
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No. Name Organization Designation 

4.  Hon. Sheila Mumba County Government of Mombasa Member of County 

Assembly 

5.  Manyala Paul. D Department for Lands and Physical 

Planning- County Government of 

Mombasa 

City Planner 

6.  Ibrahim Basafar Mombasa County Fire Station Chief Fire Officer 

7.  John Kuti Department of Environment- 

County Government of Mombasa 

Director 

8.  Brian Rimba Department of Environment- 

County Government of Mombasa 

Compliance Officer 

9.  Richard Nge’no Kenya Coast Guard Service (KCGS) Chief of Staff 

10.  Victor Ochieng Energy & Petroleum Regulatory 

Authority (EPRA) 

County Officer 

11.  Ali Abdallah Esat Africa Terminals Ltd Safety & Security Head 

12.  Ruth Mosinya East African Storage Company Ltd Environment, Health & 

Safety Officer 

13.  Collins Omach OLA Energy (K) Ltd The depot manager 

14.  Neville Sitati Solvochem East Africa Ltd Assistant Operations 

Supervisor 

15.  Maureen Bosire Shell & Vivo Lubricants (K) Ltd Health, Safety, Security 

& Environment Officer 

16.  Horman Irungu Tata Chemicals Magadi Ltd Safety, Health & 

Environment Officer 

17.  Obilo Naftali Total Energies (K) Plc Health, Safety, 

Environment & Quality 

Engineer 

18.  Email to Managing Director KPA  

19.  Email to Director General KMA  

20.  Email to Director General KMFRI  

21.  Email to Managing Director KEBS  
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6.5.1 Comments from Key Stakeholders 

The comments and feedback received from key stakeholders during consultations are summarized in the table below: 

Table 10: Summary of Comments from Key Stakeholders 

Issue Comment Summary Proposed Action Responsible 

Party 

County Government of Mombasa Fire Department 

Engagement of the County 

Fire Department with 

private sector projects, 

such as LPG terminals 

The Fire Department regularly engages with high-risk facilities, such 

as fuel depots and LPG terminals, through stakeholder meetings and 

joint safety drills. Two specialized officers are designated to handle 

such engagements. 

Maintain ongoing liaison with the County Fire 

Department; 

 

Proponent  

Potential environmental 

and safety concerns 

Key concerns include risk of fire, spillage, and potential marine 

contamination due to the terminal’s proximity to the ocean. The 

proponent may be required to activate International Maritime 

Organization (IMO) protocols in case of marine incidents. 

• Develop and implement a comprehensive 

Fire and Spill Emergency Response Plan;  

• Install spill containment systems and fire 

suppression foam units; liaise with the 

County Fire Unit to deploy a dedicated 

5,000-litre triple-foam fire engine during 

critical operations. 

Proponent  

Alignment with County 

emergency protocols 

The Fire Department emphasized that the proponent must inform the 

unit of the number of days in advance of the planned 

decommissioning to allow deployment of a full-time safety officer. 

SOPs and Emergency Medical Teams (EMTs) should be activated at 

the start of work. 

• Notify the Fire Department prior to tank 

decommissioning or pressure testing;  

• Provide details on octane levels and 

pressure readings;  

• Ensure SOPs and EMTs are active 

throughout decommissioning and 

construction phases. 

Proponent  

Socio-economic 

considerations in disaster 

planning 

The facility lies within a tourism-sensitive area; any fire or disaster 

could affect tourism and the County’s economy. 

Integrate socio-economic and tourism risk 

considerations into the Emergency 

Response and Business Continuity Plans. 

Proponent  

Gender-sensitive disaster 

response 

The department noted the importance of inclusive response systems 

but acknowledged that current County protocols are gender 

compliant. 

Ensure emergency response plans and 

training include gender-responsive 

approaches and equitable participation. 

Proponent  
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Local capacity building 

through disaster 

preparedness programs 

Current drills target industrial neighbours; proposal to include 

residents near the industrial zone. 

Extend fire awareness and drill programs to 

residents neighboring the industrial zone Proponent  

Regulatory compliance The Fire Department advised that the proponent must obtain 

required clearance and permits from their unit before approval from 

the Energy and Petroleum Regulatory Authority (EPRA). 

Liaise with the CGM Fire Department for 

relevant clearance and permits  Proponent  

CGM Department of Environment 

Anticipated environmental 

concerns 

Key concerns include potential air pollution from emissions and fire 

hazards associated with LPG handling and storage. 

Implement strict emission controls, regular 

air quality monitoring, and enhanced fire 

prevention measures. 

Proponent 

Alignment with County 

Environmental and Climate 

plans 

Project should align with the County Climate Change Strategy, 

particularly regarding sustainable waste management during 

decommissioning 

Use approved disposal channels for 

decommissioning waste and comply with 

County Climate Change and Environmental 

Action Plans. 

Proponent 

Strengthening 

environmental monitoring 

capacity 

County officers face logistical constraints during site inspections; 

they require transport support for effective compliance monitoring. 

Support County officers through logistical 

facilitation and joint inspection 

arrangements. 

Proponent 

Role in compliance 

monitoring Department will monitor community-related environmental issues 

and ensure adherence to licensing and permitting conditions. 

Involve County officers in regular 

compliance audits and share environmental 

monitoring reports. 

 

Proponent 

Energy &Petroleum Regulatory Authority (EPRA) 

Regulatory notification 

before works EPRA must be formally notified before any decommissioning or 

construction begins to facilitate site inspection and evaluation. 

Submit a written notification to EPRA with 

project details and timelines prior to 

commencement of construction or 

decommissioning activities. 

Proponent 

Requirements for a 

construction permit Construction of LPG storage facilities requires: (i) development 

permission from the County Government (including the Physical 

Planning Office); (ii) mechanical engineers’ drawings showing P&IDs, 

tank design, pressure-relief systems, and fittings; and (iii) civil and 

Obtain County development approval and 

submit certified mechanical and civil 

engineering drawings to EPRA 

demonstrating compliance with required 

safety and design standards. 

Proponent 
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fire-suppression designs with capacity calculations per KS 

1938:2012 Part 3 and NFPA 58. 

Department for Lands and Physical Planning CGM 

Local physical and land 

use plan 
The County operates under the Integrated Strategic Urban 

Development Plan (ISUDP), which guides zoning and land-use 

control. The project area falls within a port and industrial zone 

earmarked for decongestion and controlled redevelopment. 

Ensure the project aligns with the ISUDP and 

the Mombasa Zoning Plan by maintaining 

compatibility with existing industrial land-use 

objectives and traffic management 

strategies. 

Proponent 

Planning approval and 

compliance 

Development within the island and port area requires a certificate of 

compliance issued by the County Physical Planning Office. Approval 

may be granted with conditions or withheld if inconsistent with zoning 

regulations. 

Submit detailed site layout, architectural, 

and engineering plans to the Department for 

review; obtain a compliance certificate prior 

to construction. 

Proponent 

KCGS 

• KCGS noted that since the proposed works are confined within the existing facility and do not involve any marine components or pipelines extending into 

the ocean, their involvement in terms of permits ,licensing or clearance is not considered necessary. 

KEBS 

• The assessment team conducted a Key Informant Interview (KII) visit to the regional KEBS office in Mombasa on 7th October 2025, and subsequently 

sent a follow-up email to the Managing Director requesting formal input regarding the proposed LPG project. 

• As of the date of this report, a formal written response has not yet been received. The feedback, once provided, will be shared with the Proponent (Vivo 

Energy Kenya) for inclusion in the project file and will also be submitted to NEMA. 

KMFRI 

• The assessment team conducted a Key Informant Interview (KII) visit to the regional KMFRI office in Mombasa on 7th October 2025, and subsequently 

sent a follow-up email to the Director General requesting formal input regarding the proposed LPG project. 

• As of the date of this report, a formal written response has not yet been received. The feedback, once provided, will be shared with the Proponent (Vivo 

Energy Kenya) for inclusion in the project file and will also be submitted to NEMA. 

KPA 

• The assessment team conducted a Key Informant Interview (KII) visit to the regional KPA office in Mombasa on 7th October 2025, and subsequently 

sent a follow-up email to the Managing Director requesting formal input regarding the proposed LPG project. 

• As of the date of this report, a formal written response has not yet been received. The feedback, once provided, will be shared with the Proponent (Vivo 

Energy Kenya) for inclusion in the project file and will also be submitted to NEMA. 

• In addition, KPA had sent a representative to attend the key stakeholders meeting held on 8th October 2025. 
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KMA 

• The assessment team conducted a Key Informant Interview (KII) visit to the regional KMA office in Mombasa on 7th October 2025, and subsequently 

sent a follow-up email to the Director General requesting formal input regarding the proposed LPG project. 

• As of the date of this report, a formal written response has not yet been received. The feedback, once provided, will be shared with the Proponent (Vivo 

Energy Kenya) for inclusion in the project file and will also be submitted to NEMA. 

 

 

 

Plate 8: Key stakeholder engagement with the Chief Fire Officer, Mombasa County 

 

 

 

 



LPG Storage Tanks Replacement Project  ESIA STUDY REPORT - 2025 

Centric Africa Ltd  68 

6.6 Public Community Meetings  

Three public meetings were held as part of the ESIA process to present project details to the community, 

receive feedback, and address any concerns raised. The meetings were organized with the support of the 

local administration and attended by VEK respective staff, industrial neighbours, community members, local 

leaders, business representatives, and other interested parties. The signed minutes and list of attendees 

have been annexed to this report (Annex x). 

Table 11: Details of Public Meetings Held 

No. Location/Venue Date  Male 

Attendees 

Female 

Attendees 

1.  Vivo Energy drivers meeting room 

Shimanzi  

5th March,2025 24 6 

2.  Vivo Energy drivers meeting room 

Shimanzi  

8th October, 

2025 

21 8 

3.  Chief’s Office Grounds Railway Area 

Shimanzi 

8th October, 

2025 

27 20 

 

6.6.1 Key Issues, Benefits, and Concerns Raised 

During the public participation meetings, stakeholders expressed various views regarding the proposed LPG 

project. Most participants appreciated the project’s potential to create employment, improve energy 

accessibility, and stimulate local economic growth. However, some raised concerns related to safety, 

potential gas leak risks, emissions, and the need for community empowerment through Corporate Social 

Responsibility (CSR) initiatives. 

Table 12: Summary of Key Issues, Benefits and Concerns Raised 

Item Issue Raised Response/Proponent’s Commitment Responsible 

Party 

Safety during 

construction and 

operation  

Concern about possible fire 

outbreaks, gas leaks, or 

explosions. 

The proponent assured that all safety 

precautions will be implemented as per 

EPRA and NEMA standards. Firefighting 

systems will be installed, tested, and 

maintained. 

Proponent 

Environmental 

pollution and 

emissions  

Concern about potential gas 

emissions, spillage, and air 

pollution affecting nearby 

communities and marine 

environment 

The proponent confirmed compliance with 

environmental standards, containment 

systems, and regular inspections. 

Proponent 

Employment 

opportunities for 

locals  

Request to consider local 

youth and skilled workers in 

the construction and 

decommissioning phases. 

The proponent committed to giving first 

priority to qualified locals for both skilled and 

unskilled positions and to engage local 

suppliers where possible. 

Proponent 
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Community 

awareness and fire 

safety training  

Request for training and fire 

drills for both industrial 

neighbours and nearby 

residents. 

The proponent agreed to coordinate with the 

County Fire Department to conduct joint 

safety drills, including community members 

around the industrial zone. 

Proponent 

Economic and 

social benefits  

Participants asked how the 

project will benefit the 

community beyond 

employment. 

The proponent stated that the project will 

contribute to local economic growth, supply 

of clean LPG energy, and possible CSR 

initiatives aligned with community needs. 

Proponent 

Formation of a 

local liaison 

committee  

Proposal to establish a 

committee to act as a link 

between the community and 

the proponent. 

The proponent supported the idea and 

committed to work with local administration 

to establish a representative liaison 

committee for communication and grievance 

handling. 

Proponent 

Corporate Social 

Responsibility 

(CSR)  

Requests for CSR programs, 

such as support to health 

facilities. 

The proponent requested stakeholders with 

CSR proposals to submit them for review, 

noting that discussions will be held to 

determine which initiatives are feasible for 

implementation. 

Community 

Coordination with 

County and 

National 

Authorities  

Concern about alignment with 

government environmental 

and safety protocols. 

The proponent confirmed ongoing 

engagement with relevant agencies and 

adherence to emergency and environmental 

procedures. 

Proponent 

Continuous 

engagement  

Request for continued 

consultation after project 

approval. 

The proponent assured that stakeholder 

engagement will continue throughout 

construction, operation, and 

decommissioning. 

Proponent 

 

  

Plate 9: The area chief calling the meeting to order Plate 10: Proponent’s representative presenting the 

project details to the key stakeholders 
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Plate 11: Area MCA giving comments Plate 12: Proponent’s representative addressing 

questions 

  

Plate 13: Project presentation at the public meeting by 

one of the proponent’s representatives 

Plate 14: Presentation of the project’s impacts by the 

lead expert 

  

Plate 15: A community elder sharing his views of the 

project 

Plate 16: One of the women representatives in the 

background giving her comments  
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6.7 Public Disclosure 

Upon completion, the ESIA Report will be submitted to NEMA for review and disclosure. NEMA will circulate 

the report to relevant lead agencies and notify the public through the daily newspapers for comments within 

the stipulated period. In addition, the proponent will make the ESIA report available at the project site and 

on its website to ensure transparency and accessibility. 

 

6.8 Future Consultations 

Stakeholder engagement is a continuous process throughout the project life cycle. Future consultations will 

be conducted during construction and operation phases to ensure effective communication and address 

emerging issues. The proponent commits to maintaining an open-door policy for the community and 

stakeholders. 

 

6.9 Grievance Redress Mechanism  

The proponent has established a functional Grievance Redress Committee (GRC) within the Shimanzi 

industrial area. The existing committee comprises representatives from Vivo Energy and industrial 

neighbours, and it currently handles operational and safety-related concerns raised within the facility. In line 

with the outcomes of the stakeholder meetings, the proponent will liaise with the local administration, 

including the area Chief and Assistant Chief, to expand the committee’s membership to include community 

representatives, ensuring that residents neighbouring the industrial zone are adequately represented. 

The GRC will provide a structured and transparent avenue for receiving, documenting, and resolving 

grievances that may arise during the construction, operation, or decommissioning phases of the project. 

This mechanism will promote accountability, strengthen trust between the proponent and the community, 

and enhance continuous engagement. 

To ensure inclusive and equitable participation, special consideration will be given to vulnerable groups, 

including women, youth, persons with disabilities, and low-income community members who may have 

limited access to formal engagement channels. Awareness sessions will be conducted to inform these 

groups of their right to raise grievances and the procedures for doing so. 

The GRC will: 

a) Monitor the resolution process to ensure fairness and transparency; 

b) Receive grievances through multiple accessible channels (verbal, written, or through community 

representatives); 

c) Register and acknowledge complaints within a reasonable timeframe; 

d) Investigate and provide feedback on actions taken; 

e) Report unresolved cases to the County Administration or NEMA as appropriate. 
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All grievances will be logged in a Grievance Register, which will be periodically reviewed to identify recurrent 

issues and trends requiring management attention. The mechanism will be cost-free, confidential, and non-

discriminatory, ensuring that no complainant faces retaliation for raising a concern. 

 

6.10 Conclusion 

The stakeholder engagement and public participation process for the proposed LPG Storage Tank Project 

at Vivo Energy Shimanzi Terminal was conducted in accordance with legal and institutional requirements. 

The process provided an inclusive platform for meaningful dialogue, feedback collection, and consensus-

building. The outcomes demonstrate community awareness, general support for the project, and valuable 

input that will inform project design and environmental management planning. 
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7 CHAPTER 7: ANALYSIS OF ALTERNATIVES 

7.1 Overview 

In accordance with the principles of Environmental Impact Assessment, this section provides a systematic 

evaluation of feasible alternatives to the proposed project, including the "No Project" alternative and 

alternative technologies. The purpose of this analysis is to demonstrate that the proposed course of action 

has been selected after a comprehensive consideration of other options, with due regard for environmental, 

technical, economic, and social sustainability. The evaluation criteria include technical feasibility, economic 

viability, environmental impact, safety and risk profile, and alignment with strategic corporate and national 

energy goals. 

 

7.2 The No Project Alternative 

This alternative involves maintaining the status quo, whereby the single existing LPG storage tank (65 MT 

each) remain in operation without replacement or major upgrade. 

(a) Economic Viability:  

The No-Project alternative appears to avoid the capital expenditure of replacement. However, this is offset 

by significantly higher operational expenditures, including escalating maintenance costs, potential for costly 

emergency repairs, and financial losses associated with unplanned business interruptions. The economic 

model demonstrates a higher long-term cost under this alternative due to these recurrent and unpredictable 

liabilities. 

 

(b) Land utilization is not optimised 

Allowing the land space that had the decommissioned 450MT sphere tank structure to remain idle on-site 

constitutes a significant underutilization of critical industrial land, directly opposing the ISUDP's mandate for 

optimum land use and efficient resource management. This non-operational asset ties up valuable space, 

fails to contribute to the facility’s operational resilience. 

(c) Environmental and Socio-Economic Impacts: 

• Supply Chain Inefficiency and Increased Traffic: The current storage capacity (65 MT total) is 

insufficient to buffer the coastal market demand efficiently. This results in a higher frequency of 

inbound LPG deliveries via road tankers to maintain supply. The No-Project alternative would 

perpetuate and likely increase the current rate of truck deliveries, exacerbating traffic congestion 

on the access roads in Shimanzi. This leads to elevated levels of noise, diesel particulate matter, 

nitrogen oxides (NOx), and greenhouse gas emissions from idling and slow-moving heavy goods 

vehicles. 

• Risk of Product Loss and Environmental Contamination: The higher probability of a tank failure 

or leak in aging infrastructure presents a tangible risk of a significant LPG release. This could lead 

to soil and groundwater contamination, air pollution, and, in a worst-case scenario, a major fire or 

explosion, with severe consequences for the surrounding industrial area and sensitive receptors. 
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• Impediment to Clean Energy Goals: This alternative would constrain the reliable supply of LPG, a 

cleaner cooking fuel, thereby hindering the national drive to transition households and industries 

away from biomass and kerosene, as outlined in Kenya Vision 2030 and the National Energy Policy. 

The No-Project alternative is deemed unacceptable. It presents unacceptable long-term safety risks, higher 

life-cycle costs, negative local environmental impacts from increased road traffic, and acts as a constraint 

on national clean energy objectives. 

 

7.3 Replacement with Two Tanks of Equivalent Capacity 

This alternative involves a like-for-like replacement of the existing 65 MT tank and decommissioned 450 MT 

with two new tanks of similar capacity. While this alternative would restore total capacity and may appear 

economically efficient in terms of initial capital cost per unit volume, it presents significant and unacceptable 

risks from a safety and risk management perspective. 

• Concentration of Risk: Consolidating a large volume of LPG into a single vessel such as the 450 

MT sphere tank creates a single point of failure. A major incident involving the tank—whether due 

to technical failure, operational error, or external impact—would have catastrophic consequences, 

with a much larger hazard radius for thermal radiation and overpressure compared to smaller tanks. 

The potential impact on the surrounding industrial cluster, port operations, and nearby communities 

would be severe. 

• Operational Inflexibility and Business Continuity: Two tanks offer minimal redundancy. Any 

requirement for scheduled maintenance, inspection, or emergency repair would necessitate an 

almost complete shutdown of LPG operations at the terminal, severely disrupting the supply chain 

across the region. This lack of operational flexibility poses a high business continuity risk. 

• Challenges in Risk Mitigation: The fire protection and safety systems required to secure a very 

large vessel such as the 450 MT tank are exponentially more complex and costly than those for 

multiple smaller tanks. 

Conclusion for Alternative 2: The concentration of a large inventory of hazardous material in a larger 

vessel is contrary to modern risk management principles, which advocate for the dispersion of risk. This 

alternative is rejected on the grounds of presenting an unacceptably high and concentrated safety risk to 

the terminal and its surroundings. 

 

 

7.4 Alternative Technology - Mounded Storage Tanks 

This alternative involves the installation of mounded storage vessels instead of above-ground bullet tanks.  

 

(a) Safety Advantages:  

Mounded storage offers superior inherent safety and risk mitigation. The earth berm provides excellent 

thermal insulation, protecting the tank from external fire exposure and significantly reducing the thermal 

radiation and overpressure effects in the event of a nearby fire. It also offers robust physical protection 

against potential external impacts. 

 



LPG Storage Tanks Replacement Project  ESIA STUDY REPORT - 2025 

Centric Africa Ltd  75 

(b) Disadvantages and Site-Specific Challenges: 

• Capital Cost and Construction Complexity: The civil works involved in constructing a stable, 

engineered mound and the associated corrosion protection systems make mounded storage a 

significantly more capital-intensive option compared to above-ground storage. 

• Geotechnical and Hydrogeological Considerations: Shimanzi’s high water table due to proximity 

to the Indian Ocean and coastal soil conditions pose a significant challenge. Buried or mounded 

tanks are susceptible to corrosion from groundwater and require a highly complex and costly 

waterproofing and cathodic protection system. Inspection, monitoring, and repair of the tank shell 

are extremely difficult and require complete excavation. 

• Operational Inflexibility: Modifications, inspections, and maintenance are more complex and time-

consuming. 

While mounded storage is an excellent technology for new greenfield sites in areas with lower water tables, 

its technical and economic disadvantages render it unsuitable for this specific brownfield project in Shimanzi. 

The prohibitive cost and high water table outweigh the safety benefits in this context. 

 

7.5 The Proposed Project 

This alternative involves the decommissioning and removal of the existing 65 MT bullet and replacement of 

the already decommissioned 450 MT sphere with four new, state-of-the-art 100 MT above-ground LPG 

storage tanks, resulting in a total operational capacity of 400 MT. 

 

(a) Technical and Safety Feasibiliy:  

• Dispersion of Risk: By distributing the LPG inventory across four independent, smaller vessels, the 

project inherently disperses risk. A potential incident would be confined to a single 100 MT tank, 

significantly limiting the maximum credible loss scenario compared to a failure of a single 450 MT 

vessel. This reduces the hazard radius and mitigates the potential for cascading events. 

• Enhanced Operational Flexibility and Reliability: The four-tank configuration provides superior 

operational redundancy. Scheduled maintenance, inspections, or emergency shutdowns can be 

performed on one tank while the remaining three continue to operate, ensuring uninterrupted supply 

and enhancing overall terminal reliability. 

• Proven and Manageable Safety Systems: Each 100 MT tank can be equipped with a dedicated 

and highly effective safety system, including fire water deluge. These systems are more 

straightforward to design, implement, and maintain for smaller tanks, ensuring a higher degree of 

protection and reliability. 
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(b) Economic and Environmental Viability:  

While the total capacity (400 MT) is slightly less than the historical maximum, it represents a massive 

increase over the current operational capacity of only 65 MT. This expanded capacity will still enable a 

substantial reduction in the frequency of road tanker deliveries compared to the status quo, leading to 

improved local air quality and reduced traffic congestion. The economic benefits of operational flexibility 

and supply chain resilience far outweigh the marginal difference in total storage volume. 

(c) Optimal Land Use:  

This design efficiently utilizes the limited available space within the existing terminal footprint, causing 

minimal disruption to ongoing operations. 

 

7.6 Comparison of alternatives 

After a detailed evaluation, Replacement with Four New 100 MT Above-Ground Bullet Tanks, is conclusively 

identified as the preferred and most sustainable option. 

The No-Project Alternative is operationally and strategically untenable. Replacement with Two Tanks of 

Equivalent Capacity, while restoring full capacity, introduces an unacceptable concentration of risk that is 

incompatible with modern safety standards and the densely populated industrial context of Shimanzi. As for 

the Mounded Storage option, while technologically advanced, is not suited to the specific geotechnical and 

spatial constraints of the Shimanzi site. 

The proposed project (Alternative 3) strategically prioritizes safety, risk dispersion, and operational 

resilience over sheer storage volume. The four-tank configuration is a deliberate and prudent choice that 

aligns with the highest international standards for managing major accident hazards. It proactively eliminates 

the risks associated with the aging infrastructure while implementing a modern, flexible, and inherently safer 

design that protects the terminal, its workers, the neighbouring community, and the environment. It is 

therefore the most environmentally sound and sustainable way to meet the project's objectives. 
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8 CHAPTER 8: ANTICIPATED IMPACTS AND 

MITIGATION MEASURES OVERVIEW 

8.1 Anticipated positive impacts 

The proposed project to replace the existing storage infrastructure with four new 100 MT above-ground 

bullet tanks offers a multitude of strategic advantages, encompassing safety, operational efficiency, 

environmental stewardship, and socio-economic benefits. The primary advantages are as follows: 

 

8.1.1 Enhanced Safety and Major Accident Hazard Management 

Replacing the existing 65 MT bullet tank and the decommissioned 450 MT sphere with four 100 MT tanks 

strategically disperses the LPG inventory. This significantly reduces the "worst-case scenario" by limiting 

the potential volume of a single release, thereby shrinking the hazard radius for thermal radiation and 

overpressure in the unlikely event of a major incident. 

The project proactively removes the integrity risks associated with the aging 65 MT bullet tank and the 

decommissioned 450 MT sphere, replacing them with new vessels built to modern, stringent international 

standards. 

The new tanks will be equipped with state-of-the-art safety systems, including advanced leak detection, 

integrated fire-fighting systems, and enhanced instrumentation, leading to a safer working environment. 

 

8.1.2 Superior Operational Flexibility and Business Continuity 

The multi-tank configuration provides inherent redundancy. Scheduled maintenance, inspection, or repair 

can be conducted on one tank while the remaining three continue to supply the market, eliminating full 

terminal shutdowns and ensuring a reliable LPG supply. This restores the terminal's ability to act as a 

significant buffer in the regional LPG supply chain. 

 

8.1.3 Significant Environmental Benefits 

The almost reinstated storage capacity will lead to a drastic reduction in the frequency of inbound LPG 

deliveries by road tankers currently being experienced at the moment. This results in lower localized 

emissions of particulate matter (PM), nitrogen oxides (NOx), and carbon dioxide (CO2) in the Shimanzi area, 

improving local air quality. Fewer heavy goods vehicles traveling to and from the terminal will alleviate traffic 

congestion on the surrounding road network, leading to reduced noise levels and improved public amenity. 

 

8.1.4 Strategic Alignment with National Development Goals 

By securing and enhancing the infrastructure for LPG—a cleaner, more efficient cooking fuel—the project 

directly supports the objectives of Kenya Vision 2030 and the National Energy Policy (2018) to increase 

the adoption of clean household energy and reduce reliance on wood fuel and charcoal. 
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8.1.5 Economic and Supply Chain Efficiency 

The optimised buffer stock allows for more efficient logistics planning, including the potential for larger, less 

frequent deliveries and optimized truck loading schedules, leading to overall supply chain cost savings and 

minimised vehicular traffic. 

The investment in new infrastructure ensures long-term, reliable asset performance, minimizing future 

maintenance costs and unplanned operational disruptions, thereby safeguarding the company's and the 

nation's energy security. 

 

8.1.6 Employment and income generation  

The project will create both direct and indirect employment opportunities. During decommissioning and 

construction phases, skilled and unskilled labour will be required for activities such as excavation, welding, 

plumbing, tank installation, and logistics. 

Indirectly, the project will benefit local traders, suppliers, transporters, and service providers within Shimanzi 

and the surrounding business areas. 

Enhancement Measures: 

• Prioritize employment of qualified residents, particularly youth and women, in line with County 

employment policies. 

• Promote local procurement of materials and services to strengthen community-based enterprises. 

• Encourage skills transfer through on-the-job training and mentorship in LPG handling and industrial 

safety. 

• Establish fair labour practices and equal opportunity employment in compliance with the 

Employment Act (2007). 

 

8.1.7 Skills Development and Capacity Building 

During the construction phase of the project, there will be increased interaction between experts and 

hired locals in their areas of expertise. These interactions are expected to facilitate skill transfer and 

development. The project will build local technical capacity in industrial safety, LPG handling, and 

emergency preparedness through on-site training and collaboration with the County Fire Department. 

This will enhance long-term competence within the Shimanzi petroleum zone and promote knowledge 

sharing among terminal operators. 

 

Enhancement Measures: 

• Provide structured training in occupational health and safety and fire response protocols 

for all project workers. 

• Maintain fire response and emergency preparedness drills involving community and 

industry stakeholders to strengthen coordination and resilience. 

• Document and retain training records for compliance with OSHA (2007) standards. 
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8.2 Anticipated negative impacts and mitigation measures 

8.2.1 Decommissioning Phase 

8.2.1.1 Solid Waste Generation 

The ripping of the paved foundation at the tank farm and dismantling of the existing tank and other related 

infrastructure will generate substantial amounts of solid waste. The primary impact will be the temporary 

generation of significant volumes of inert demolition and construction waste. The key waste streams have 

been identified as: 

• Metallic Waste: Arising from the systematic dismantling and cutting of the decommissioned storage 

tanks, along with their associated pipework, valves, and support structures. This waste stream 

consists primarily of carbon steel. 

• Concrete and Masonry Waste: Generated from the breaking up and removal of the existing paved 

tank foundations, plinths, and bund walls that will be superseded by the new infrastructure. 

 

While these materials are inert and non-hazardous, their bulk presents a challenge for on-site storage and 

management. Inefficient handling could lead to localized dust generation, occupation of valuable working 

space, and visual intrusion. The sphere LPG tank, with a capacity of 450 metric tonnes (MT), was 

successfully decommissioned through the controlled dismantling and scrapping of the vessel, with the 

materials subsequently being sold to a licensed scrap dealer. This same approach will be applied during 

decommissioning of the existing 45 MT tank (Annex ix). The impact assessment is rated 6 because the 

majority of the resulting solid waste is metallic in nature, which is designated for sale to a licensed scrap 

dealer for complete recycling, thereby minimizing the volume of material destined for disposal and 

maximizing resource recovery. 

 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

 

Proposed mitigation measures 

A comprehensive Waste Management Plan (WMP) will be implemented to ensure this waste is managed in an 

environmentally sound manner. The core principle will be  

• waste hierarchy: prioritizing reuse and recycling. All metallic waste will be segregated, collected, and sold 

to licensed metal recycling facilities. Concrete and masonry rubble will be crushed on-site, where feasible, 

for use as fill material in other construction applications within the terminal, thereby minimizing the volume 

requiring off-site disposal to designated licensed landfills. 

• Engage Licensed Waste Handlers. Contract NEMA-approved waste management companies to collect 

and dispose off waste materials from the site. 
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8.2.1.2 Air Pollution 

The decommissioning phase of the project, specifically the dismantling of existing infrastructure and site 

preparation, will have temporary, localized negative impacts on air quality. The primary pollutants of concern 

are: 

• Fugitive Dust Emissions: Generated from the ripping and breaking of the existing concrete 

foundations and bund walls. The disturbance of dry, unconsolidated soil during ancillary 

groundworks will also be a contributing source. 

• Combustion Emissions: Released from diesel-powered machinery and equipment, such as 

excavators, and cutting tools, as well as from trucks transporting demolished materials. These 

emissions will include pollutants such as Nitrogen Oxides (NOx), Sulphur Oxides (SOx), Particulate 

Matter (PM), and Carbon Monoxide (CO). 

The intensity of these emissions is anticipated to be low, intermittent, and highly localized to the immediate 

project site boundaries. A significant mitigating factor is the condition of the internal and external access 

roads, which are fully paved. This will effectively minimize the generation of fugitive dust from vehicle 

movements, which is typically a major contributor to dust pollution on decommissioning sites. This impact 

is rated 4 because it is limited in time and extent, with minimal potential for off-site disturbance. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor      3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

• These will include the application of water for dust suppression during foundation breaking,  

• ensuring all machinery is well-maintained to minimize exhaust emissions, and enforcing speed limits on-site.  

• Cover Waste During Transport: Use covers on trucks carrying debris to prevent dust and pollutants from 

spreading 

 

8.2.1.3 Noise and Vibration 

The decommissioning phase will generate temporary, localized increases in ambient noise levels and minor 

ground-borne vibrations. The primary sources will be from the operation of heavy machinery and equipment, 

including hydraulic breakers for foundation demolition, cutting tools for tank dismantling, and increased truck 

movements for waste removal. 

The impact is rated 4 as this will be intermittent, and short-lived, confined primarily to the active working 

hours. Given the project's location within an established industrial zone, the baseline ambient noise level is 

already elevated, and the surrounding establishments are predominantly industrial/commercial, which are 

less sensitive receptors. Vibration levels from the planned activities are predicted to be low and are not 

expected to pose a risk to the structural integrity of adjacent facilities. 
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SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

 

Proposed mitigation measures 

To minimize the impact, a suite of control measures will be implemented. These will include. 

• the use of modern, well-maintained equipment with inherently lower noise emissions,  

• the erection of temporary mobile acoustic barriers where feasible, and  

• the strict adherence to designated working hours.  

 

8.2.1.4 Occupational Health & Safety Risks 

The decommissioning phase presents a complex and elevated occupational risk profile for on-site 

personnel. Key hazards include the critical task of purging and inerting the existing tank to eliminate 

flammable atmosphere, creating potential for oxygen deficiency or exposure to residual hydrocarbons. 

Additional significant risks involve heavy machinery operation for dismantling, hot work such as cutting and 

welding, working at height, and potential exposure to legacy materials or confined spaces during the final 

stages of demolition. 

The risk level during decommissioning is assessed as 8, due to the non-routine nature of the tasks, the 

involvement of legacy infrastructure with uncertain conditions, and the interaction of multiple simultaneous 

high-hazard activities. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

 

Proposed mitigation measures 
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A stringent Task-Specific Health and Safety Plan will govern all decommissioning activities. This will include: 

• mandate detailed risk assessments for each operation, 

• strict adherence to a Permit-to-Work system (especially for hot work and confined space entry),  

• health and safety trainings for the workers before commencing works,  

• enhanced levels of supervision by certified safety officers.  

• PPE provision to the workers, and 

• Safety signages to be put in place 

 

 

8.2.2 Construction Phase 

8.2.2.1 Impacts on Soil 

The construction phase presents a potential for negative, localized impacts on soil quality within the 

project site. The primary risks are two-fold: 

• Physical Disturbance and Erosion: Excavation and earthworks for the new tank foundations and 

associated civil works will involve significant soil stripping and grading. This disturbs the soil 

structure, and increases its susceptibility to erosion from wind and rainwater runoff. 

• Chemical Contamination: The use of diesel-powered earthmoving equipment (e.g., excavators, 

compactors) presents a risk of soil contamination. Accidental spills or leaks during on-site 

refueling, lubrication, or maintenance of this machinery could introduce hydrocarbons (oils and 

fuels) into the soil, altering its chemical composition. 

The spatial extent of these impacts is confined to the immediate work areas. The risk of contamination is 

considered low-probability but with a high consequence if a spill occurs and is not promptly contained, 

thus rated 4. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

Key measures include: 

• Implementing silt fences and sediment basins to trap eroded materials and scheduling earthworks to minimize 

exposure to heavy rainfall. 

• Establishing designated, contained refueling areas away from drainage paths, utilizing drip trays, and ensuring 

all machinery is well-maintained.  

• A Spill Response Plan must be in place, with kits readily available to contain and remediate any accidental 

releases immediately. 
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• Proper disposal of all used oils, filters, and other hazardous operational wastes through licensed contractors.  

 

8.2.2.2 Impacts on Air Quality 

The construction phase will generate temporary and localized emissions that will negatively impact ambient 

air quality. The primary sources of these emissions are: 

• Fugitive Dust: Generated from ground disturbance activities, including site grading, excavation for 

foundations and the handling of backfill materials such as sand and aggregate. 

• Combustion Emissions: Released from diesel-powered construction equipment (e.g., excavators, 

rollers, cranes) and delivery trucks transporting construction materials to the site. These sources 

will emit pollutants including Particulate Matter (PM), Nitrogen Oxides (NOx), and Sulfur Dioxide 

(SO2). 

The impact is anticipated to be minor, intermittent, and highly localized to the project site and immediate 

downwind areas. The fully paved nature of the internal and external access roads will serve as a significant 

mitigating factor, substantially reducing dust generation from vehicle transit compared to unpaved surfaces. 

This risk is rated 4. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

Key measures include: 

• regular application of water for dust suppression on work areas,  

• the use of well-maintained machinery fitted with emission control systems, and  

• the enforcement of speed limits for vehicles on-site.  

 

8.2.2.3 Noise Pollution 

The construction phase will result in a temporary increase in ambient noise levels due to operational 

activities. The primary sources will include construction equipment such as concrete mixers, cranes, air 

compressors, and compactors, as well as vehicular traffic from trucks delivering construction materials. 

The impact is anticipated to be minor, intermittent, and confined to standard working hours. Given the 

project's location within a designated industrial zone, the baseline ambient noise is already elevated, and 

the surrounding establishments are predominantly industrial and commercial, which are less sensitive to 

noise pollution compared to residential or institutional receptors. This risk is rated 4. 
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SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

To minimize the impact, a series of control measures will be enforced. These will include: 

• the use of modern, well-maintained equipment,  

• the strategic siting of high-noise machinery away from the site perimeter where feasible,  

• the erection of temporary mobile acoustic barriers where feasible, and  

• strict adherence to designated working hours to prevent nighttime disturbance. 

 

8.2.2.4 Solid Waste Generation 

The construction phase will result in the generation of non-hazardous solid waste, necessitating diligent 

management. The primary waste streams identified include: 

• Metallic Waste: Comprising off-cuts and trimmings from the installation of new pipelines, structural 

supports, and tank fittings. 

• Packaging Materials: Including plastic wrappings, cardboard, and wooden pallets used for 

protecting construction materials and equipment. 

• Surplus and Damaged Materials: Arising from rejected or leftover construction supplies such as 

concrete, sand, aggregates, and insulation materials. 

While these materials are largely inert, their accumulation on-site poses risks of visual intrusion, occupation 

of working space, and potential for wind-blown litter if not properly contained. Inefficient management could 

lead to localized environmental nuisance. This impact is rated 9 due to its frequency and potential to create 

unsanitary working conditions if unmanaged. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 
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Proposed mitigation measures 

A comprehensive Waste Management Plan (WMP) will be implemented, prioritizing  

• waste minimization, segregation, and recycling. Metallic waste will be collected for recycling, packaging materials 

will be separated and sent to appropriate recovery facilities, and surplus inert materials will be reused on-site as 

fill material where technically feasible.  

• All non-recyclable waste will be disposed of by licensed transporters at licensed waste facilities. 

 

8.2.2.5 Wastewater Generation 

The construction phase will generate minimal controlled quantities of liquid waste, primarily comprising 

domestic sewage from workforce facilities and non-process, potentially hydrocarbon-contaminated water 

from site drainage and contact with equipment. 

The risk of impact is low, provided that all liquid waste streams are properly contained and treated. The 

primary concern is the potential contamination of soil or stormwater systems if accidental spills or untreated 

wastewater are released on-site. The environmental impact concerning wastewater generation during the 

construction phase is assigned a rating of 2. This minimal classification is justified by the fact that the existing 

tank farm is already equipped with robust wastewater management infrastructure. Specifically, the site 

includes established stormwater drainage systems connected to a certified oil-water separator, a 

conservancy tank for the temporary containment of sanitary and process wastewater prior to collection by 

licensed transporters, and direct connectivity to the county's public sewerage network 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

The project will utilize the existing, permitted liquid waste management infrastructure to ensure zero direct discharge 

to the environment. Mitigation measures include: 

• All sanitary wastewater will be directed to the on-site conservancy tank for subsequent lawful abstraction and 

disposal by licensed vendors, black water will be discharged into the licensed county sewerage system in full 

compliance with MOWASSCO regulations. 

• All surface run-off from work areas and water from equipment contact will be channelled through the existing 

oil-water separator. Treated effluent will be discharged into the existing drainage systems ensuring that any 

traces of hydrocarbons or sediments are removed prior to release. 

 

8.2.2.6 Impact on Traffic 

The construction phase is anticipated to result in a temporary and minor increase in heavy goods vehicle 

traffic in the Shimanzi area, primarily associated with the delivery of construction materials. 
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The overall traffic impact is assessed to be low and rated 2. This assessment is based on the fact that the 

project involves minimal civil works (foundation works only), requiring very few deliveries of construction 

materials for the foundation works. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

To further minimize disruption, a comprehensive Traffic Management Plan (TMP) will be implemented as detailed in 

sub-section 8.3. Crucially: 

• all oversized tanker deliveries will be strictly scheduled during off-peak hours (22:00 Hrs to 05:00 Hrs) to avoid 

interference with peak commercial and port-related traffic.  

• Additional measures will include close coordination with the Kenya Ports Authority and local traffic police, and 

the use of advance warning signs and marshals to ensure safe movement. 

 

8.2.2.7 Occupational Health and Safety Hazards 

The construction phase introduces a range of potential occupational health and safety hazards for personnel 

on-site. Key risks include physical injuries from machinery operation (e.g., excavators, cranes), falls from 

height during tank assembly, musculoskeletal disorders from manual handling, exposure to noise and dust, 

and potential incidents involving welding and cutting operations. 

The risk level is considered moderate to high within the immediate work area due to the combination of 

heavy equipment, simultaneous tasks, and the presence of a transient workforce. Without stringent controls, 

the potential for serious incidents is significant. This impact is rated 8 because the potential consequences 

of accidents are severe. 

SIGNIFICANCE 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor      3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 
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Proposed mitigation measures 

 A Project-Specific Health, Safety, Security, and Environment (HSSE) Plan will be rigorously enforced. This will 

include: 

• Prepare and strategically post a Health & Safety Policy Statement. 

• Develop a comprehensive site safety plan that outlines safety procedures 

• mandatory site induction and task-specific training for all personnel,  

• strict adherence to Permit-to-Work systems for high-risk activities,  

• provision and use of certified Personal Protective Equipment (PPE),  

• the presence of certified safety officers on-site for continuous monitoring and enforcement, and 

• Maintain first-aid facilities on site. 

• Safety signages should be placed strategically at the worksites. 

• Ensure proper training and supervision for workers engaged in elevated work. 

• Develop and communicate emergency response plans. 

• Sensitize staff on social/health issues such as drugs. 

 

8.2.2.8 Risk of Exclusion of Vulnerable Individuals 

The construction phase presents a potential, albeit indirect, risk of excluding or disproportionately impacting 

vulnerable individuals within the local community, particularly those who may seek temporary employment 

opportunities. This group may include low-skilled workers, youth, and women who lack formal certification 

or prior experience in the industrial construction sector. The primary risk is that the technical and safety 

requirements for construction roles could inadvertently create barriers to their participation. 

The impact is considered a low-probability, moderate-consequence social risk and rated 3. While the project 

itself does not actively exclude individuals, a lack of proactive measures could result in the unintentional 

marginalization of these groups, leading to perceptions of inequity and missed opportunities for local 

economic benefit. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

 This risk will be proactively managed through a Community Liaison and Employment Plan developed in collaboration 

with the contractor. Key measures include: 

• Transparent Communication through publicizing available opportunities through accessible local channels. 

• Non-Discriminatory Hiring by encouraging the contractor to implement equitable hiring practices. 

• Targeted Support through exploring, where feasible, the creation of a limited number of entry-level or semi-

skilled positions and facilitating linkages to basic safety orientation training to build local capacity. 
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8.2.3 Operation Phase 

8.2.3.1 Accidental LPG leakage 

The primary hazardous risk associated with the operational phase is the accidental release of LPG. A 

significant leak could lead to the formation of a flammable vapour cloud which, upon ignition, could result in 

a flash fire or vapour cloud explosion. For a large, sustained release without immediate ignition, the gas 

could accumulate and pose a significant asphyxiation hazard in confined or low-lying areas. 

The probability of a major release is considered very low, due to the implementation of modern tank design, 

advanced safety systems, and stringent operational procedures. However, the potential consequences of 

such an event are high, with the ability to impact personnel within the terminal and, in a worst-case scenario, 

potentially extend to adjacent industrial properties. This risk is rated 4. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

This risk will be managed through a multi-layered Safety and Risk Management System. Key measures include: 

• Inherent Safety Design by use of new tanks built to the highest international standards, with integrated secondary 

containment bunds. 

• Preventive Systems including regular integrity inspections, preventive maintenance schedules, and corrosion 

protection. 

• Installation of gas detection alarms at strategic points, automated emergency shutdown (ESD) systems, and 

isolation valves. 

• Rigorous testing of the detailed Emergency Response Plan, coordination with neighbouring industries and county 

fire services, and comprehensive staff training (Annex iv & v). 

• Workers should be trained in gas handling, emergency response, and leak containment. 

 

8.2.3.2 Fire and explosion hazard 

The storage of LPG inherently presents a risk of fire and explosion, constituting the most significant major 

accident hazard during the operational phase. Potential scenarios include a boiling liquid expanding vapour 

explosion (BLEVE) following prolonged fire exposure to a tank, a vapour cloud explosion (VCE), or a jet fire 

from a pressurised release. 

The probability of such a major event is assessed as extremely low, given the proposed use of modern, 

code-compliant equipment and stringent operational controls. However, given the energy potential of the 

stored product, the consequences should such an event occur are severe, with the potential for catastrophic 

structural damage, thermal radiation, and projectile hazards impacting site personnel, infrastructure, and 
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potentially neighbouring industrial facilities. This impact is rated 4 owing to the proposed use of modern, 

code-compliant equipment and stringent operational controls. 

SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor      3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

This risk is rigorously managed through a multi-faceted approach: 

• rigorous inspection regimes,  

• corrosion protection,  

• strict control of ignition sources. 

• Installation of fixed water deluge suppression systems for firefighting and tank cooling, along with passive fire 

protection. 

• Regular drilling of a detailed On-Site Emergency Plan, fully integrated with the off-site response capabilities of 

the county fire service and neighbouring industries. 

• Ensure the availability of fire extinguishers, fire hydrants, and other necessary firefighting tools. 

• Engage a reputable fire safety company to conduct periodic inspections and maintenance of firefighting 

equipment. 

• Schedule regular training sessions of the ERT to enhance emergency preparedness. 

• Established dedicated fire exits and a strategically located fire assembly point for safe evacuation are already in 

place. 

• Provide emergency numbers at strategic points 

 

8.2.3.3 Public health & community safety 

The primary public health and safety risk associated with the operational phase stems from the off-site 

consequences of a major LPG incident, such as a large-scale release, fire, or explosion. While the probability 

is extremely low, the potential impact radius of thermal radiation or overpressure could, in a worst-case 

scenario, extend beyond the terminal boundary, posing a risk to adjacent industrial facilities and, indirectly, 

to the wider community. 

The overall risk to the public is assessed as low, due to the site's location within a designated industrial zone, 

the significant safety distances inherent in the design, and the robust safety systems in place. The most 

severe impacts are contingent upon multiple safety system failures. This impact is rated 4 because, although 

incidents are infrequent, their potential severity warrants precautionary management. 
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SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

A comprehensive Safety Management System will be implemented to protect community safety. This includes: 

• the establishment of safety exclusion zones,  

• the installation of advanced gas detection and emergency shutdown systems,  

• Display emergency contact information clearly. 

• Conduct community awareness and safety drills. 

• the development of a fully integrated Off-Site Emergency Response Plan in coordination with the County 

Government and neighbouring industries.  

• Furthermore, a Community Grievance Mechanism will be established to address any public concerns promptly. 

 

8.2.3.4 Security risk 

The operation of an LPG storage terminal presents an elevated security risk profile, as the facility constitutes 

critical energy infrastructure and stores large volumes of a hazardous material. The primary security threats 

include malicious acts such as sabotage, vandalism, or theft, which could intentionally trigger a major 

accident hazard, leading to a catastrophic release, fire, or explosion. Such events could result in severe 

consequences for personnel, the facility, adjacent industries, and the wider community. 

The overall security risk to the facility is assessed as low. This assessment is based on the site's status as a 

protected area with a multi-layered, robust security infrastructure already in place including: 

• A full perimeter wall and locked gates with strictly controlled entry and exit points. 

• Full-time security personnel and 24/7 CCTV surveillance of the tank farm and strategic access 

points. 

• All workers and visitors are required to sign in and wear identification badges. 

• Implemented access control procedures and regular security patrols. 

This impact is rated 4 since potential conflicts are isolated and easily mitigated through well-established 

security system. 
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SIGNIFICANCE 

 

 

 

INTENSITY 

 LIKELIHOOD 

Unlikely Likely Definite 

 1 2 3 

Negligible 1 Negligible   1 Negligible    2 Minor         3 

Low 2 Negligible   2 Minor           4 Minor         6 

Medium 3 Minor     3 Moderate     6 Moderate   9 

High 4 Moderate    4 Major            8 Major         12 

 

Proposed mitigation measures 

A multi-layered Security Management Plan will be implemented and maintained. This will include: 

• Develop and communicate an emergency response plan 

• Ensure security staff are trained in emergency response procedures. 

• intrusion detection systems should be put in place and well maintained,   

• strict personnel and vehicle access protocols.  

• Post emergency & security contacts at strategic locations at the workplace 

• the security plan should be fully integrated with the facility's Emergency Response Plan, ensuring a coordinated 

and effective reaction to any security incident. 
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8.3 Traffic Impact Assessment 

This Traffic Impact Assessment (TIP) evaluates the transport logistics, infrastructure capacity, traffic impacts, 

and safety measures associated with the road transportation related to the LPG tank replacement project. 

The purpose is to ensure safe, efficient, and minimally disruptive during the road transportation of the 

storage tanks. This will take into consideration movement of the LPG tanks from Kenya ports authority 

premise through the public roads to Vivo Energy Mombasa terminal for installation and movement of LPG 

road tankers to the facility from AGOL LPG plant in Miritini for product replenishment. The TIA ensures 

compliance with Kenya Ports Authority (KPA), Kenya National Highways Authority (KeNHA), National 

Transport and Safety Authority (NTSA), and Energy and Petroleum Regulatory Authority (EPRA) 

requirements. 

 

8.3.1 LPG Storage Tanks Transportation 

The Port of Mombasa has a dedicated terminal equipped with ship-to-shore gantry cranes and a complete 

line of support machinery. General cargo is unloaded using KPA’s quayside equipment and ship’s gear. 

Most general cargo is moved from quayside to storage yards in the back or outside of the port. All required 

permits and police escorts shall be secured prior to movement. The proponent will contract the services of 

a licensed transporter through their clearing & forwarding agent for transportation of the bullet tanks to 

Shimanzi terminal. 

The subsequent tables furnish the detailed specifications pertaining to the storage tank dimensions, the 

transportation vehicle requirements, and the associated project schedule. 

Table 13: LPG storage tanks’ transport specifications 

 Item Description 

Load Description Width: 3.665 m  

Height: 4.935 m  

Length: 21.155 m  

Weight: 45.445 tones 

Transport Vehicle type Multi-axle low loader trailer 

Bed Length: 15 metres with extension of 7 metres 

Bed Width: 3 metres 

Bed Height: 1 metre 

Load capacity: Max 53 tonnes 

Operating mechanism: Hydraulic system 

Model: Step deck low bed 

Make: Gursenyil low bed 

Registration number: ZGs 

Origin Kenya Ports Authority, Mombasa. 

Destination Vivo Energy Mombasa Terminal in Shimanzi. 

Port Exit Route KPA Gate 18  

Public Road Network 1. Kipevu Road. 

2. Kibarani Crossway. 

3. Makande road 
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4. Kismayu road. 

Transport Schedule 22:00hrs – 05:00hrs off peak movement. 

 

Table 14:Low-loader specifications 

Item Description 

Bed Lenth 22 meters 

Bed Width 3 meters 

Bed Height 1 meter 

Operating mechanism Hydraulic system 

 

The movement of abnormal and heavy loads is governed by: 

• Traffic Act (Cap 403) – Regulation of heavy load movement on public roads 

• KeNHA / KURA Road Use Permits – For oversize/overweight loads 

• NTSA Guidelines for Abnormal Loads (2021) – Escort requirements 

• KPA Port Operations Manual – Port exit procedures and coordination 

• EPRA LPG Handling Standards – Safe handling of pressurized LPG equipment 

• County Government of Mombasa – Coordination for road use, signage, and local traffic control 

All required permits and police escorts shall be secured prior to movement. 

 

The port of Mombasa provides direct road access via Gate 18 to the 1.2 kilometer six lane concrete Kipevu 

Road. The internal roads within port premises are wide and designed for container traffic, suitable for heavy 

& long cargo. Coordination with KPA port security is paramount for temporary access control and cargo 

movement. 

• Proposed Route 

The selected route from the port of Mombasa to Vivo Energy Mombasa terminal is: 

 

Figure 6: Proposed route for the delivery of new tanks 

Alternative route (if required) 

 

Figure 7: Proposed alternative route for the delivery of new tanks  

Port exit 
(Gate 18)

Kipevu 
Road

Kibarani 
Rd

Makande 
Rd  Kismayu 

Rd

Port exit 
(Gate 1)

Moi Avenue Shimanzi Rd Kismayu Rd
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8.3.2 Operation Phase  

This project will not lead to an increase in traffic at the terminal. The terminal will continue receiving 2 to 3 

trucks per week after completion of the project. The current, severely limited storage capacity of a single 65 

MT tank necessitates an extremely high frequency of inbound LPG deliveries to meet market demand. The 

terminal currently receives approximately 50 road tankers per day. The No-Project alternative would 

perpetuate this intensive traffic pattern indefinitely, contributing significantly to congestion, noise, and safety 

risks on the access roads in Shimanzi. In stark contrast, the proposed project, with a storage capacity of 400 

MT, will drastically optimize logistics. It is projected to reduce inbound LPG deliveries to a mere 2-3 trucks 

per week. This represents a reduction of over 95% in LPG-related heavy goods vehicle movements, 

constituting a monumental positive impact on local traffic and air quality. 

During operational phase, LPG replenishment will be done from African Gas & Oil Limited (AGOL) depot in 

Miritini. The preferred route from AGOL Miritini to Vivo Energy Mombasa terminal is; 

 

 

Figure 8: Product delivery route 

 

8.3.3 Route Assessment 

Both routes are wide enough to allow passage of wide cargo however, contains some; 

(a) Traffic congestion around Makupa round about. 

(b) Load restrictions along Kibarani Bridge. 

(c) Double parked truck at the port entrance. 

(d) Overhead power and internet cables along Shimanzi road junction to Kismayu road. 

(e) Active traffic from petroleum depots along Shimanzi road. 

(f) Children crossing along Makande road section. 

Makande road is prone to snarl-up traffic during peak hours i.e. between 10:00am to 05:00 pm. Traffic 

congestion can result from either activities within Shimanzi area or traffic restrictions from Kibarani road 

section or the port. 

Table 15: Traffic Conditions 

Item Description 

Daytime traffic High volumes of port trucks, matatus, and local vehicles. 

Peak periods 7:00–10:00 a.m. and 4:00–8:00 p.m. 

Recommendation Transport during off-peak hours (22:00–05:00) to minimize 

disruption. 

 

  

AGOL Depot Mombasa 
Rd (A109) Magongo Rd Kibarani Rd Makande Rd

Kismayu Rd 
Vivo Energy 

Terminal
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Table 16: Key route features and mitigations 

Section Description Constraint Mitigation 

Port Exit (Gate 18) Wide, paved suitable for 

extra wide/ long cargo 

Port Traffic congestion Movement during off-peak 

hours (night move) 

Kibarani road Well paved road with 

speeding traffic. 

Road converges from four 

lanes to three towards Makupa 

Movement during off-peak 

while driving on two lanes. 

Makupa round about Busy road section Traffic from different entry 

points 

Temporary closure of round 

about to facilitate turning. 

Shimanzi Road Industrial road with mixed 

truck and local traffic 

Narrow lanes and utilities Lane closure, utility 

coordination 

Kismayu road Busy road section with 

parked heavy goods 

vehicles. 

Potholes and uneven road 

surface 

Backfill affected road 

sections. 

Vivo Energy terminal  Entry to project 

compound 

Limited turning radius Temporary access widening 

 

Table 17: Expected traffic impacts 

Impact Description Significance Mitigation 

Temporary road closure During transportation of 

tanks 

Moderate Rolling closure with police escort 

Reduced traffic flow Along Shimanzi road Moderate Advance public and operator notice 

Access restriction For adjacent premises Moderate Coordinate with neighboring facilities. 

Pavement stress From loaded cargo Major Route reinforcement and pre-move 

inspection 

Light Pollution Headlight glare at night Negligible Use directional lighting only where 

needed 

 

Table 18: Safety and Risk Management 

Risk Likelihood Significance Mitigation  

Collision with 

another vehicle 

Likely Major Temporary lane closures, Police escort coordinated through NTSA, 

Lead and rear escort vehicles (pilot cars), night move, Advanced 

warning signs and variable message boards, Traffic marshals at key 

intersections 
 

Damage to road 

infrastructure 

Likely Major Route survey, load spreader mats 

Contact with 

overhead utilities 

Likely Moderate Liaise with Kenya Power and telecom providers 

Heavy cargo 

handling risk 

Unlikely Major Qualified rigging crew, adherence to DOSHS safety standards, 

Coordination with local councils and emergency services. 

Pedestrian Safety Unlikely Major Traffic marshals, advance signage, exclusion zones 
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This TIA concludes that, transshipment of LPG bullet tanks from the port of Mombasa to Vivo Energy Kenya 

Shimanzi terminal is feasible with appropriate planning, stakeholder coordination and safety controls.  

By conducting movement during off-peak hours, obtaining relevant permits and implementing the 

recommended mitigation and traffic management measures, the project can be conducted safely and 

efficiently, with minimal disruption to local traffic and the environment while ensuring public and operational 

safety. 
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8.4 Climate Change Risk and Vulnerability Assessment 

8.4.1 Overview 

Kenya is highly exposed to many natural hazards, the most common being floods and droughts. It is 

estimated that over 70% of natural disasters in Kenya are attributable to extreme climatic events. Typically, 

major droughts occur approximately every ten years, and moderate droughts or floods every three to four 

years. Repeating patterns of floods and droughts in the country have had large socio-economic impacts and 

high economic costs (World Bank, 2021). Droughts are often nation-wide, but normally have the most severe 

impacts in the country’s highly arid zones (World Bank, 2018). While droughts affect the most people, floods 

have caused the greatest losses in terms of human lives.  

Mombasa County has historically experienced periodic flooding, but recent decades have seen an increase 

in the frequency and intensity of these events, a trend strongly linked to the impacts of climate change. 

These flood events are typically triggered by heavy, short-duration rainfall associated with seasonal 

monsoons and increasingly erratic weather patterns. The county's vulnerability is exacerbated by a 

combination of physiographic and anthropogenic factors. Key contributors include: 

• Low-Lying Topography: Significant portions of Mombasa, particularly the island and coastal 

mainland, are barely above sea level, resulting in poor natural drainage and susceptibility to both 

pluvial (rainfall) and coastal flooding. 

• Impermeable Surfaces and Inadequate Drainage: Rapid urbanization has increased the area of 

impermeable surfaces, while drainage infrastructure is often insufficient, blocked by solid waste, or 

poorly maintained, leading to rapid overland flow and ponding. 

• Sea Level Rise and Storm Surges: As a coastal city, Mombasa is exposed to sea-level rise, which 

elevates the base water table and reduces the gradient for drainage outflow. High tides and storm 

surges can impede the discharge of stormwater into the ocean, effectively "locking" floodwaters in 

the city. 

The consequences have included widespread disruption of transportation and commerce, damage to 

property and critical infrastructure, and posing public health risks through the potential contamination of 

water sources. This established history of flooding necessitates that any new infrastructure project, including 

the proposed tank replacement, incorporates robust climate resilience and stormwater management 

measures into its design. 

As the incidence of extreme temperatures rise and droughts are prolonged, water supply capacities will 

likely be reduced in Mombasa. This may result in significant economic losses, damage to infrastructure as 

well as human casualties. Vulnerability from these hazards poses major challenges for the proposed LPG 

storage tanks replacement project. 

The proposed LPG Storage Tanks Replacement Project, while enhancing operational integrity, must be 

resilient to the projected impacts of climate change. This assessment evaluates potential climate-related 

risks, the project's vulnerability to these risks, and outlines targeted adaptation and mitigation measures to 

ensure long-term safety and functionality. It is confirmed that the new tanks will be designed and constructed 

to the highest international standards and will meet all local regulatory compliance requirements. 
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8.4.2 Potential Climate Change Risks and Mitigation Measures  

Table 19: Climate Change Risks and Mitigation Measures 

Hazard Potential Impact on 

Project 

Vulnerability Assessment Proposed Mitigation & Adaptation Measures 

Increased 

Temperature & 

Heatwaves  

▪ Thermal expansion of 

tank shells and connected 

pipelines, potentially 

affecting structural 

integrity and requiring 

revised pressure 

management. 

▪ Increased evaporation 

losses ("breathing" 

losses) from tanks. 

▪ Heat stress on personnel 

during construction and 

operation.  

Minor.  

▪ Modern tank design accounts for thermal flux, but 

prolonged extremes require operational 

adjustments. 

▪ Modern LPG bullets are designed and fabricated 

to stringent international codes which explicitly 

account for high ambient temperatures and 

thermal cycling. The tanks are engineered to 

withstand the vapor pressure of LPG at 

temperatures significantly higher than those 

projected under even the most severe climate 

scenarios for Mombasa. The primary risk of a 

"BLEVE" (Boiling Liquid Expanding Vapor 

Explosion) only occurs if a tank is exposed to an 

external fire, not from ambient heat alone. 

▪ Tanks are designed with materials and 

coefficients for high ambient temperatures. 

▪ Implementation of a revised preventive 

maintenance and inspection schedule to monitor 

for thermal stress. 

▪ Enforcing strict occupational health protocols 

(shift rotations, hydration stations). 

Sea Level Rise 

& Coastal 

Flooding 

▪ Inundation of the site, 

potentially damaging 

electrical systems, pump 

houses, and causing 

buoyancy issues for 

underground pipes. 

▪ Corrosion of 

infrastructure due to 

saltwater exposure. 

▪ Compromised access for 

emergency response. 

Negligible. 

The site is within a developed industrial area with 

some existing protection but remains vulnerable to 

storm surge. 

A distance of approximately 380m form the Indian 

Ocean and an elevation of 21 meters provides a very 

significant buffer. The most extreme projections for 

global mean sea level rise by 2100 are in the range 

of 1-2 meters, even under high-emission scenarios. 

The site's altitude places it far beyond the reach of 

direct permanent inundation from mean sea level rise 

for the foreseeable future. 

▪ Critical equipment (control systems, emergency 

generators) will be elevated on plinths above 

projected flood levels. 

▪ Use of enhanced corrosion-resistant materials 

and cathodic protection systems. 

▪ Integration of flood barriers for key access points 

and inclusion in the Emergency Response Plan. 
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Hazard Potential Impact on 

Project 

Vulnerability Assessment Proposed Mitigation & Adaptation Measures 

Intense 

Rainfall & 

Flooding 

▪ Overwhelming of site 

drainage, leading to 

ponding and potential 

erosion around tank 

foundations. 

▪ Potential contamination of 

stormwater run-off with 

hydrocarbons or other site 

materials. 

▪ Flooding of excavations 

during construction. 

Negligible.  

▪ The site has been engineered with robust 

drainage infrastructure. The general climate risk of 

intense rainfall in Mombasa is high, but the site-

specific vulnerability of this project is negligible. 

The combination of engineered elevation, a 

dedicated and well-maintained drainage system, 

and integrated contamination controls creates a 

robust defense that is highly unlikely to be 

overwhelmed by projected rainfall events. The 

residual risk of operational disruption or damage is 

therefore considered so low that it does not 

warrant a higher vulnerability rating. 

▪ Crucially, the tank farm and its foundations will be 

constructed on raised, paved plinths and 

bunds that are elevated above the surrounding 

grade. This design inherently prevents ponding 

and directs surface runoff away from the critical 

infrastructure. 

▪ The site is equipped with large-capacity, 

sufficient storm water drainage systems. Regular 

inspection and maintenance regimes will ensure 

all channels are kept free from sediments, solid 

wastes, or any obstruction to flow. 

▪ Drainage is directed through the oil-water 

separator before discharge. 

▪ Construction phasing will be planned to avoid 

critical earthworks during peak rainy seasons. 

Drought & 

Water Scarcity 

▪ Reduced municipal water 

supply pressure, critically 

impacting the availability 

and reliability of water for 

firefighting systems. 

 

▪ Moderate, given the critical reliance on water for 

safety systems. 

▪ This reserve is designed to be independent of 

short-to-medium-term droughts, ensuring water 

is available for firefighting even if municipal 

supplies are cut. The project's design has 

effectively lowered the overall vulnerability from 

what would be a Major risk (without the 

dedicated firewater tank) to a Moderate one. 

▪ The project's vulnerability to drought is 

significantly mitigated by its proactive water 

security strategy, which combines municipal 

supply, on-site groundwater abstraction, and, 

most critically, a dedicated large-volume storage 

system for its most vital need: firefighting. The 

proponent is fully prepared with a dedicated, on-

site firewater storage tank with a capacity of 

2,500 m³, maintained full at all times. This is 

supplemented by a stormwater reservoir 

adjacent to the tank farm, which can be used as 

a secondary source for firefighting, ensuring 
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Hazard Potential Impact on 

Project 

Vulnerability Assessment Proposed Mitigation & Adaptation Measures 

operational independence from municipal supply 

during droughts. 

▪ During a drought, pressure or supply from 

MOWASSCO may be reduced. However, this is 

a non-critical use that can be managed through 

conservation and do not pose an immediate 

threat to the facility's integrity. 

High Wind 

Speeds & 

Cyclonic 

Activity 

▪ Physical damage to 

structures, pipe bridges, 

and ancillary equipment 

from flying debris. 

▪ Increased lateral loads on 

tanks and supporting 

structures. 

Moderate.  

The probability of a direct hit by a tropical cyclone 

(hurricane) on Mombasa is very low, likely well below 

1% in any given year. The South-West Indian Ocean 

cyclone basin primarily affects islands like 

Madagascar, Mauritius, and Reunion, with the 

Kenyan coast lying on the far northern and western 

edge of the basin's typical storm tracks. However, 

the vulnerability is rated as Moderate as Climate 

change is projected to increase the intensity (i.e., 

wind speeds) of tropical cyclones globally. While 

Mombasa may not see an increase in 

the frequency of direct hits, the risk of experiencing 

extreme winds from a near-miss or an unusually 

intense system is growing. Furthermore, the region 

can experience severe thunderstorms and squalls 

with damaging winds independently of cyclones. 

 

Tank design includes wind load calculations, but 

extreme winds pose a risk. The failure of an LPG 

storage tank due to wind-induced damage (e.g., to 

the tank shell, pipes, or supporting structures) or 

wind-blown projectiles could lead to a catastrophic 

loss of containment. The consequence of such an 

▪ The structural design of the tanks and supports 

will be certified to withstand extreme wind 

speeds as per relevant international and local 

codes. 

▪ A pre-extreme weather securing procedure will 

be part of the operational manual. 
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Hazard Potential Impact on 

Project 

Vulnerability Assessment Proposed Mitigation & Adaptation Measures 

event is very high, involving the risk of a major fire, 

explosion, and widespread harm. 

 

 

The project demonstrates a proactive approach to climate resilience. By integrating specific adaptation measures into the design and operational 

philosophy—most notably the self-sufficient, dual-source water reserve for firefighting and the climate-robust drainage system—the project's 

vulnerability to climate change impacts is significantly reduced. The commitment to international engineering standards ensures a foundational level 

of integrity from which these specific mitigation measures provide an enhanced layer of protection, safeguarding the project's assets, personnel, and 

the surrounding environment against future climate uncertainties. 
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8.4.3 Greenhouse Gas Emissions Assessment 

This section identifies the potential sources of greenhouse gas (GHG) emissions associated with the 

proposed LPG Storage Tanks Replacement Project and provides a projected estimate of emissions. The 

assessment covers both the construction and operational phases, focusing on direct and indirect emissions 

as defined by the GHG Protocol (Scope 1, and 3). The purpose is to quantify the project's carbon footprint 

and identify opportunities for mitigation. 

The project's GHG emissions can be categorized as follows: 

A. Construction Phase (Temporary, but Intensive Sources): 

• Scope 1 (Direct Emissions): 

o Fuel Combustion from Mobile Machinery: Emissions from diesel-powered equipment, 

including excavators and cranes used for decommissioning, earthworks, and installation. 

o Fuel Combustion from Transportation Vehicles: Emissions from trucks transporting 

construction materials (sand, aggregate, concrete) and hauling away demolition waste 

(metal, concrete). 

• Scope 2 (Indirect Emissions from Purchased Energy): 

o Electrical Energy: Minor electricity consumption for site offices and temporary lighting, 

sourced from the national grid (whose carbon intensity depends on Kenya's energy mix). 

• Scope 3 (Other Indirect Emissions): 

o Embodied Carbon: Emissions generated from the manufacturing and transportation of 

construction materials (steel for tanks, concrete, pipes) to the project site. 

B. Operational Phase (Long-term, Continuous Sources): 

• Scope 1 (Direct Emissions): 

o Fugitive Emissions: Controlled venting of LPG vapour during tank filling ("breathing 

losses") and from pressure relief valves. LPG consists of hydrocarbons (primarily propane 

and butane), which are potent GHGs. 

o Flaring Emissions: CO₂ emissions from the combustion of LPG in the project's emergency 

flare system, if activated during pressure control events. 

o Stationary Combustion: Emissions from diesel-fired backup generators during grid power 

outages. 

• Scope 2 (Indirect Emissions from Purchased Energy): 

o Electrical Energy: Electricity consumption for running pumps, control systems, 

instrumentation, and lighting within the new tank farm. 

• Scope 3 (Other Indirect Emissions): 

o Downstream Use of LPG: While not a direct emission from the project's operations, the 

terminal enables the distribution of LPG. When combusted by end-users, LPG releases CO₂. 

However, it is crucial to note that LPG typically replaces more carbon-intensive fuels like 

kerosene, wood, or charcoal, resulting in a net reduction of GHG emissions at the national 

level. 
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8.4.3.1 Projected Emission Estimates 

The projected Greenhouse Gas (GHG) emissions outlined in this sub-section were calculated using 

internationally recognized emission factors and established methodologies. The primary sources and 

calculation frameworks are detailed below. 

A quantitative estimate, based on project-specific data and standard emission factors, is summarized in the 

table below. 

 

Figure 9: Projected emission estimates 

Phase Emission Source GHG Projected Estimate 

(tCO₂e) 

Basis 

Construction Diesel Combustion 

(Machinery & 

Transport) 

CO₂ ~250 - 350 tCO₂e Estimate based on fuel consumption for 

a 6-9 month construction period. 

Embodied Carbon 

(Materials) 

CO₂ ~1,200 - 1,800 tCO₂e Preliminary estimate based on mass of 

steel (~400 MT) and concrete. This is 

the most significant source in this phase. 

Operation 

(Annual) 

Fugitive LPG 

Emissions 

CH₄, 

CO₂ 

~50 - 100 tCO₂e Estimate based on industry-standard 

loss factors for well-maintained bullet 

tanks. 

Electricity 

Consumption (Grid) 

CO₂ ~15 - 30 tCO₂e Based on projected power draw of new 

systems and Kenya's grid emission 

factor. 

Net Climate Benefit CO₂ Significant Negative The project enables a net reduction in 

national GHG emissions by displacing 

the use of high-emission fuels like wood 

and charcoal with cleaner-burning LPG. 

 

8.4.3.2 Mitigation Measures 

The construction phase will generate a temporary, one-time carbon debt, primarily from embodied carbon 

in materials and construction activities. During operation, direct fugitive emissions will be the primary 

ongoing source. 

Key Mitigation Measures: 

• Fugitive Emissions Control through implementing a robust Leak Detection and Repair (LDAR) 

program and utilizing vapour recovery units during truck loading to minimize releases. 

• Sustainable Construction by prioritizing contractors who employ fuel-efficient machinery and 

optimizing material delivery logistics to reduce fuel consumption. 

• Install ENERGY STAR-rated appliances and LED lighting to lower electricity consumption. 

• Install photovoltaic (PV) solar panels at the project site to generate renewable electricity for the 

pump. 
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The most significant climate benefit of the project is indirect: by enhancing the reliability and capacity of 

LPG supply, the project facilitates a transition to a lower-carbon energy source at the national level, offsetting 

its direct operational emissions many times over. 

 

8.5 Cumulative Impact Assessment 

While the individual impacts of the proposed LPG tank replacement project have been assessed as minor 

to moderate and short-term, it is essential to consider its potential cumulative effects in conjunction with 

other existing and planned projects in the Shimanzi industrial area. Cumulative impacts are the combined, 

incremental effects of the project when added to other past, present, and reasonably foreseeable future 

actions. 

8.5.1 Identification of Potential Cumulative Impacts 

The key areas for potential cumulative impacts are: 

(a) Traffic Congestion and Emissions: The Shimanzi area already experiences significant traffic from 

port operations, the Kipevu Oil Terminal, and other industrial facilities. While the operational phase 

of this project will drastically reduce its own LPG truck traffic, the construction phase will temporarily 

contribute heavy vehicles for material delivery and waste removal. Cumulatively, this could 

exacerbate peak-hour congestion and degrade local air quality when combined with emissions from 

other ongoing activities. 

(b) Air Quality (Dust and Combustion Emissions): During construction, the project's fugitive dust and 

machinery emissions will contribute to the existing regional dust load from material handling at 

neighbouring facilities (e.g., Magadi Soda, grain handlers) and combustion emissions from other 

industrial premises in the project area. This could lead to a temporary, localized deterioration in air 

quality. 

(c) Strain on Emergency Services: The concentration of Major Accident Hazard (MAH) installations 

in the area, including this LPG facility and surrounding fuel depots, creates a cumulative risk profile. 

A simultaneous or cascading emergency could strain the shared response resources of the 

Mombasa County fire service and the Mutual Aid Group. 

 

8.5.2 Cumulative Impact Mitigation Measures 

To mitigate these cumulative effects, the project will implement and advocate for the following coordinated 

measures: 

(a) Integrated Traffic Management: 

• The project will comply with the Traffic Management Plan (TMP) as detailed in section 8.3 

in coordination with the Kenya Ports Authority and neighbouring industries to schedule 

deliveries during off-peak hours, avoiding conflict with peak port and industrial traffic. 

• The significant long-term reduction of LPG tanker trips (from 50/day to 2-3/week) will be a 

major positive contribution to alleviating the cumulative traffic impact in the area. 
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(b) Coordinated Air Quality Management: 

• Strict on-site dust suppression (e.g., water spraying) will be enforced to minimize the 

project's contribution to the regional dust load. 

• The use of well-maintained, Tier-compliant machinery will be mandated to minimize the 

incremental addition of combustion emissions. 

(c) Enhanced Emergency Response Coordination: 

• The project’s membership in the Mombasa Region Petroleum Industry Fire Emergency 

Response Mutual Aid Group is a key mitigation measure. The proponent will actively 

participate in joint training, table-top exercises, and resource sharing to ensure a 

coordinated and robust response capability for the entire industrial cluster. 

• The project's Emergency Response Plan will be explicitly integrated with those of 

neighbouring facilities to manage the risk of cascading events. 

(d) Structured Communication and Scheduling: 

• The proponent will initiate dialogue with immediate neighbours to share construction 

schedules. This will allow for the staggering of high impact activities to prevent synergistic 

disruptions. 

• A dedicated community and stakeholder liaison officer will be appointed to address any 

cumulative concerns arising from the project in conjunction with other local activities. 

 

8.5.3 Substantial Positive Impact 

The project's most significant cumulative effect is a long-term, substantial positive impact through the drastic 

reduction of LPG-related truck traffic. The negative cumulative impacts during construction are temporary 

and can be effectively managed to acceptable levels through proactive planning, strict adherence to the 

Environmental and Social Management Plan (ESMP), and active collaboration with other industries and local 

authorities. The project is committed to being a responsible actor within the industrial zone and will engage 

in collective efforts to manage shared environmental and safety challenges. 
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9 CHAPTER 9: ENVIRONMENTAL AND SOCIAL 

MANAGEMENT PLAN (ESMP) 

9.1 Overview 

The Environmental and Social Management Plan (ESMP) for the proposed LPG Storage Tanks Replacement 

project covers anticipated negative effects, mitigating actions, roles, expenses, and trackable indicators. 

This ESMP guarantees the efficacy of activities to improve environmental quality by considering all stages 

of development; decommissioning, construction, and occupation. Environmental monitoring involves 

measurement of relevant parameters, at a level of details accurate enough, to distinguish the anticipated 

changes. Monitoring aims at determining the accurate parameter measurement is necessary for 

environmental monitoring in order to spot expected changes and assess how well environmental quality-

improving initiatives are working. 

 

The proponent acknowledges that the proposed project activities will have some impacts on the biophysical 

and social environment. Thus, the focus will be on reducing the negative impacts and maximizing the positive 

impacts associated with the project activities through a continuous improvement programme. It is 

noteworthy that key factors and processes may change through the lifecycle of the proposed LPG Storage 

Tanks Replacement project and considerable provisions have been made for dynamism and flexibility of the 

ESMP. As such, the ESMP is a dynamic tool that is subject to a regular regime of periodic review and 

improvement. 
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9.2 ESMP for the Decommissioning phase 

Table 20: ESMP during Decommissioning phase 

Impact Proposed mitigation measures Responsibility Monitoring Indicator Frequency Estimated 

Cost (KShs) 

Solid waste 

generation 

• prioritizing segregation, reuse and 

recycling 

• Engage Licensed Waste Handlers for 

remnant waste that cannot be reused or 

recycled 

▪ Proponent 

▪ Contractor 

▪ NEMA 

inspectors 

Material Segregation 

Effectiveness 

Daily 19,450 

Scrap Quantity 

Documentation 

Weekly/upon vehicle exit 

On-Site Storage Area 

Condition 

Daily 

Air pollution • application of water for dust suppression 

during foundation breaking 

• ensuring all machinery is well-

maintained to minimize exhaust 

emissions 

• Cover Waste materials with debris 

during transport to prevent dust and 

pollutants from spreading during  

▪ Proponent 

▪ Contractor 

▪ NEMA 

inspectors 

Dust/Fugitive Emissions 

Control 

▪ Hourly (during foundation 

breaking) 

▪ Daily (during other 

decommissioning 

activities) 

6,500 

Engine Emission 

Compliance 

Weekly 

Noise and 

excessive 

vibrations 

• the use of modern, well-maintained 

equipment with inherently lower noise 

emissions,  

• the erection of temporary mobile 

acoustic barriers where feasible, and  

• the strict adherence to designated 

working hours. 

• Provision of PPEs to the workers (ear 

plugs, ear muffs) 

▪ Proponent 

▪ Contractor 

▪ Workers 

▪ NEMA 

inspectors 

Equipment Maintenance Weekly/before use 27,000 

Worker PPE Usage Daily 

Community Complaints 

Log 

Immediately upon receipt 

Health and 

safety of 

workers 

• mandate detailed risk assessments for 

each operation, 

▪ Contractor 

▪ Workers 

▪ Proponent 

Permit-to-Work (PTW) 

Compliance 

Before Shift Start & Spot 

Checks 

43,200 

Personal Protective 

Equipment (PPE) Usage 

Daily (During active 

operations) 
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Impact Proposed mitigation measures Responsibility Monitoring Indicator Frequency Estimated 

Cost (KShs) 

• strict adherence to a Permit-to-Work 

system (especially for hot work and 

confined space entry),  

• health and safety trainings for the 

workers before commencing works,  

• enhanced levels of supervision by 

certified safety officers.  

• PPE provision to the workers, and 

• Safety signages to be put in place. 

▪ NEMA 

inspectors 

Hazard Communication 

and Briefing 

Before Shift Start 

Emergency Response 

Readiness 

Weekly 

Accident/Incident 

Reporting 

Immediately upon occurrence 
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9.3 ESMP for the Construction phase 

Table 21: ESMP during construction phase 

Impact Proposed mitigation measures Responsibility Monitoring 

Indicator 

Frequency Estimated 

cost (Kshs) 

Soil pollution • Implementing silt fences and sediment basins to trap 

eroded materials and scheduling earthworks to 

minimize exposure to heavy rainfall. 

• Establishing designated, contained refueling areas 

away from drainage paths, utilizing drip trays, and 

ensuring all machinery is well-maintained.  

• A Spill Response Plan must be in place, with kits 

readily available to contain and remediate any 

accidental releases immediately. 

• Proper disposal of all used oils, filters, and other 

hazardous operational wastes through licensed 

contractors. 

▪ Proponent 

▪ Contractor  

Spill Prevention and 

Containment 

Daily 65,000 

Excavation 

Contamination 

Check 

Daily (During active 

excavation) 

Site Housekeeping Daily 

Air pollution • regular application of water for dust suppression on 

work areas on loose ground surface,  

• the use of well-maintained machinery fitted with 

emission control systems, and  

• the enforcement of speed limits for vehicles on-site. 

▪ Proponent 

▪ Contractor 

 

Fugitive Dust 

Emissions Control 

Hourly (During 

earthmoving/traffic) 

6,450 

Material Stockpile 

Management 

Daily 

Boundary Dust 

Levels 

Daily 

Emission Generating 

Activity Hours 

Weekly 

Noise pollution • the use of modern, well-maintained equipment,  

• the strategic siting of high-noise machinery away 

from the site perimeter where feasible,  

• the erection of temporary mobile acoustic barriers 

where feasible, and  

• strict adherence to designated working hours to 

prevent nighttime disturbance. 

▪ Proponent 

▪ Contractor  

Working Hours 

Compliance 

Daily 50,000 

Equipment 

Maintenance 

Weekly / before use 

Acoustic Barriers 

Usage 

Daily 

Community 

Complaints Log 

Immediately upon 

receipt 
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Impact Proposed mitigation measures Responsibility Monitoring 

Indicator 

Frequency Estimated 

cost (Kshs) 

Solid waste 

generation 

• waste minimization, segregation, and recycling 

should be prioritised.  

• Metallic waste will be collected for recycling,  

• packaging materials will be separated and sent to 

appropriate recovery facilities, and  

• surplus inert materials will be reused on-site as fill 

material where technically feasible.  

• All non-recyclable waste will be disposed of by 

licensed transporters at licensed waste facilities. 

▪ Proponent 

▪ Contractor 

▪ Workers  

Waste Segregation 

Efficiency 

Daily 25,550 

Material Reuse Weekly 

Material Ordering 

Control 

Weekly 

Wastewater 

generation 

• All sanitary wastewater should be directed to the on-

site conservancy tank for subsequent lawful 

abstraction and disposal by licensed vendors,  

• black water will be discharged into the licensed 

county sewerage system in full compliance with 

MOWASSCO regulations. 

• All surface run-off from work areas and water from 

equipment contact will be channelled through the 

existing oil-water separator.  

• Treated effluent will be discharged into the existing 

drainage systems ensuring that any traces of 

hydrocarbons or sediments are removed prior to 

release. 

▪ Proponent 

▪ Contractor 

▪ Workers 

Sanitary Waste 

Containment 

Daily 12,730 

Oil-Water Separator 

(OWS) Functionality 

Weekly 

Spill Cleanup 

Protocol 

Immediately upon 

occurrence 

Traffic impacts • all oversized tanker deliveries will be strictly 

scheduled during off-peak hours (22:00 Hrs to 05:00 

Hrs) to avoid interference with peak commercial and 

port-related traffic.  

• close coordination with the Kenya Ports Authority 

and local traffic police, and the use of advance 

warning signs and marshals to ensure safe 

movement. 

• Rolling closure with police escort 

• Advance public and operator notice 

• Coordinate with neighboring facilities. 

• Route reinforcement and pre-move inspection 

• Use directional lighting only where needed 

▪ Proponent 

▪ Contractor 

▪ Drivers 

Heavy Goods Vehicle 

(HGV) Volume 

Daily 100,000 

Delivery Scheduling 

Compliance 

Daily 

Temporary Traffic 

Control 

Daily (During active 

movements) 
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Impact Proposed mitigation measures Responsibility Monitoring 

Indicator 

Frequency Estimated 

cost (Kshs) 

Occupational 

health & safety 

hazards 

• Prepare and strategically post a Health & Safety 

Policy Statement. 

• Develop a comprehensive site safety plan that 

outlines safety procedures 

• mandatory site induction and task-specific training 

for all personnel,  

• strict adherence to Permit-to-Work systems for high-

risk activities,  

• provision and use of certified Personal Protective 

Equipment (PPE),  

• the presence of certified safety officers on-site for 

continuous monitoring and enforcement, and 

• Maintain first-aid facilities on site. 

• Safety signages should be placed strategically at the 

worksites. 

• Ensure proper training and supervision for workers 

engaged in elevated work. 

• Develop and communicate emergency response 

plans. 

• Sensitize staff on social/health issues such as drugs. 

▪ Proponent 

▪ Contractor 

▪ Workers 

Permit-to-Work 

(PTW) Compliance 

Before Shift Start & 

Spot Checks 

75,000 

Personal Protective 

Equipment (PPE) 

Usage 

Daily (During active 

operations) 

Safe Work Method 

Statement (SWMS) 

Adherence 

Spot Checks (Daily) 

Incident and Near-

Miss Reporting 

Immediately upon 

occurrence 

First Aid and Medical 

Readiness 

Daily 

Risk of exclusion 

of vulnerable 

individuals 

• Transparent Communication through publicizing 

available opportunities through accessible local 

channels. 

• Non-Discriminatory Hiring by encouraging the 

contractor to implement equitable hiring practices. 

• Targeted Support through exploring, where feasible, 

the creation of a limited number of entry-level or 

semi-skilled positions and facilitating linkages to 

basic safety orientation training to build local 

capacity. 

▪ Proponent 

▪ Contractor 

Local Employment 

Rate (Vulnerable 

Groups) 

Monthly 3,900 

Non-Discrimination 

Policy Compliance 

At Project Start 

Grievance 

Mechanism 

Utilization 

Monthly 

Accessibility and 

Welfare 

monthly 
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9.4 ESMP for the Operation phase 

Table 22: ESMP during operation phase 

Impact Proposed mitigation measures Responsibility Monitoring Indicator Frequency Estimated 

cost (Kshs) 

Accidental 

LPG leakage 

• Inherent Safety Design by use of new tanks 

built to the highest international standards, 

with integrated secondary containment 

bunds. 

• Preventive Systems including regular 

integrity inspections, preventive 

maintenance schedules, and corrosion 

protection. 

• Installation of gas detection alarms at 

strategic points, automated emergency 

shutdown (ESD) systems, and isolation 

valves. 

• Rigorous testing of the detailed Emergency 

Response Plan, coordination with 

neighbouring industries and county fire 

services, and comprehensive staff training. 

• Workers should be trained in gas handling, 

emergency response, and leak 

containment. 

Proponent 

 

Gas Leak Detection 

System 

Daily Function Check & 

Semi-Annual Calibration 

125,000 

Pressure and 

Temperature Monitoring 

Continuous/Shift-Based 

Review 

Emergency Shutdown 

(ESD) System 

Monthly Function Test 

Valve and Flange 

Integrity 

Daily (by Operator) & 

Quarterly Formal 

Inspection 

Hose and Connection 

Certification 

Before Every Transfer 

Operation & Annual 

Certification Review 

Fire & 

explosion risks 

• rigorous inspection regimes,  

• corrosion protection,  

• strict control of ignition sources. 

• Installation of fixed water deluge 

suppression systems for firefighting and 

tank cooling, along with passive fire 

protection. 

• Regular drilling of the detailed On-Site 

Emergency Plan, fully integrated with the 

▪ Proponent 

▪ Mombasa 

County Fire 

Brigade 

▪ Neighbouring 

industries 

Ignition Source Control Daily 94,370 

Emergency Shutdown 

(ESD) System 

Monthly Function Test & 

Annual Full System Test 

Fire Suppression 

System Readiness 

Daily Visual Check & 

Monthly Pump Test 
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Impact Proposed mitigation measures Responsibility Monitoring Indicator Frequency Estimated 

cost (Kshs) 

off-site response capabilities of the county 

fire service and neighbouring industries. 

• Ensure the availability of fire extinguishers, 

fire hydrants, and other necessary 

firefighting tools. 

• Engage a reputable fire safety company to 

conduct periodic inspections and 

maintenance of firefighting equipment. 

• Schedule training sessions of the ERT to 

enhance emergency preparedness. 

• Established dedicated fire exits and a 

strategically located fire assembly point for 

safe evacuation are already in place. 

• Provide emergency numbers at strategic 

points 

Static Electricity 

Grounding 

Before Every Transfer 

Operation 

Container/Tank Integrity Daily Visual Check & 

Quarterly Formal 

Inspection 

Emergency Response 

Drills 

Quarterly 

Gas Leak Alarm 

Response 

Daily/Immediately Upon 

Alarm 

Public health & 

community 

safety 

• the establishment of safety exclusion 

zones,  

• the installation of advanced gas detection 

and emergency shutdown systems,  

• Display emergency contact information 

clearly. 

• Conduct community awareness and safety 

drills. 

• the development of a fully integrated Off-

Site Emergency Response Plan in 

coordination with the County Government 

and neighbouring industries.  

• Furthermore, a Community Grievance 

Mechanism should be established to 

address any public concerns promptly. 

▪ Proponent 

▪ Community 

members 

Community Emergency 

Notification 

Monthly Test & Annual 

Drill 

64,300 

Emergency Buffer Zone 

Integrity 

Quarterly Formal Audit 

Community 

Grievance/Complaint 

Log 

Immediately upon receipt 

& Monthly Review 

Security and Access 

Control 

Daily 

Off-site Consequences 

Analysis Review 

Annually 

Security risks • Develop and communicate an emergency 

response plan 

• Ensure security staff are trained in 

emergency response procedures. 

Proponent 

 

Perimeter Security 

Integrity 

Daily 57,000 

Access Control 

Compliance 

Shift-based/daily 
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Impact Proposed mitigation measures Responsibility Monitoring Indicator Frequency Estimated 

cost (Kshs) 

• intrusion detection systems should be put in 

place and well maintained,   

• strict personnel and vehicle access 

protocols.  

• Post emergency & security contacts at 

strategic locations at the workplace 

• the security plan should be fully integrated 

with the facility's Emergency Response 

Plan, ensuring a coordinated and effective 

reaction to any security incident. 

CCTV System 

Functionality 

Daily System Check & 

Monthly Footage Review 

Security 

Patrols/Manning 

Shift Handover/Daily Log 

Review 

Unauthorized Activity 

Log 

Immediately upon 

occurrence 
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9.5 Summary of pre-mitigation significance during 

construction phase 

Impact description Impact significance criteria Impact type 

Impact on soil Significance Moderate 

Duration Short term 

Extent On-site 

Intensity High 

Air pollution Significance Minor 

Duration Short term 

Extent On-site 

Intensity Low 

Noise pollution Significance Minor 

Duration Short term 

Extent On-site 

Intensity Low 

Solid waste generation Significance Moderate 

Duration Short term 

Extent On-site 

Intensity Medium 

Wastewater generation Significance Negligible 

Duration Short term 

Extent On-site 

Intensity Low 

Impact on Traffic Significance Negligible 

Duration Short term 

Extent Local 

Intensity Negligible 

Occupational health and 

safety hazards 

Significance Major  

Duration Short term 

Extent On-site 

Intensity High 

 

The major mitigation/enhancement measures to address the more significant impacts for the 

construction phase include the following (for a comprehensive list of mitigation measures please refer 

to the ESIA report and Environmental and Social Management Plan, ESMP). The proponent and the 

contractor will: 

• Adhere to the existing planning policies, and obtaining necessary approvals from the respective 

regulatory authorities. 

• Undertake appropriate measures to comply with the EMCA (Air Quality) Regulations, 2024 

• Undertake well-managed excavation and ensure proposer storm water management. 

• Undertake measures to ensure compliance with EMCA (noise and vibrations) regulations 2009 

• Implement measures to ensure oil spill prevention during construction works 

• Ensure all construction works are limited to daytime, with workers insured against accidents. 

• Develop and implement a comprehensive waste management plan. 
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• Secure the construction site with appropriate hoarding, lighting, and surveillance cameras for 

enhanced security. 

• Implement a comprehensive traffic management plan in collaboration with the Traffic Police and 

NTSA. 

 

All negative impacts associated with the Project have been mitigated to a level which is deemed 

appropriate for the construction phase to proceed. 

 

 

9.6 Summary of pre-mitigation significance during operational 

phase 

Impact description Impact significance criteria Impact Type 

Accidental LPG leak Significance Moderate 

Duration Short-term 

Extent On-site 

Intensity High 

Fire and explosion hazard Significance Moderate 

Duration Short-term 

Extent Local 

Intensity High 

Public health & community 

safety 

Significance Moderate 

Duration Short-term 

Extent Local 

Intensity High 

Security risk Significance Moderate 

Duration Short-term 

Extent regional 

Intensity High 

 

The major mitigation/enhancement measures to address the more significant impacts for the 

operational phase include the following (for a comprehensive list of mitigation measures please refer 

to the ESIA Report and ESMP. The proponent will: 

• Regular inspect and maintain the storage tanks, and ensure fire safety during the operation phase. 

• Ensure full implementation of the already developed Emergency Response Plan. 

 

All negative impacts associated with the Project’s operation phase have been mitigated to a level 

which is deemed appropriate for the operational phase of the proposed LPG storage tanks 

replacement project to be sustainable. 
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10 CHAPTER 10: CONCLUSION AND 

RECOMMENDATIONS 

10.1 Conclusion 

According to the findings of this ESIA, the proposed development will have many positive effects, such 

as Enhanced Safety and Major Accident Hazard Management, Significant Environmental Benefits, and 

creating both direct and indirect employment opportunities. Mitigation measures have been proposed 

to address the identified negative environmental and social impacts anticipated from the project. Some 

of the impacts identified include fire and explosion hazard, accidental LPG leakage, and solid waste 

generation amongst others. 

 

In order to lessen the detrimental effects that the planned development would have on the environment, 

public health, safety, and society, the proponent has pledged to implement a number of mitigation 

strategies. Along with this commitment, it is advised that the proponent concentrate on the ESMP 

recommended measures into action and follow all applicable national and international environmental, 

health, and safety standards, and regulations that control the establishment and operations of LPG 

projects. It is also advised to optimize the beneficial effects that result from these kinds of activities. It 

is anticipated that these actions will significantly contribute to guaranteeing the highest levels of 

environmental performance and compliance. 

 

10.2 Recommendations 

Centric Africa is confident that every effort will be made by the proponent to accommodate the 

mitigation measures recommended during the ESIA process to the extent that is practically possible, 

without compromising the economic viability of the Project. The implementation of the mitigation 

measures as detailed in Chapter 8 and listed in the ESMP will provide a basis for ensuring that the 

potential positive and negative impacts associated with the establishment of the development are 

enhanced and mitigated to a level which is deemed adequate for the development to proceed. In 

summary, based on the findings of this assessment, Centric Africa Limited finds no reason why the 

proposed LPG storage tanks replacement project by VEK should not be authorized, contingent on the 

mitigations and monitoring for potential environmental and socio-economic impacts as outlined in the 

ESMP. 
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Annex i: Firm of Experts NEMA License 
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Annex ii: Land ownership document 
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Annex iii: Site layout plan 
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Annex iv: Terminal Emergency Response Plan 
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Annex v: Memorandum Of Understanding — Mombasa Region 

Petroleum Industry Fire Emergency Response Mutual Aid 

Group 
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Annex vi: Bill of Quantities 
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Annex vii: Geotechnical Survey Report  
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Annex viii: Baseline Ambient Air Quality Measurement report 
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Annex ix: Dismantling of LPG Sphere Tank Method Statement 
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Annex x: Public Participation Records 
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Annex x-A : Meeting Minutes & Attendance Lists 
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Annex x-B: Questionnaires 
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