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EXECUTIVE SUMMARY  
 
Introduction  
The Government of Kenya plans to increase access to electricity in Kenya ós rural areas to about 40% by 
2030. To do this, the transmission lines network is being considered for upgrading and with it the 
communication system required for line protection and management purposes. The Kenya Power Least 
Cost Power Development Plan (LCPDP) identified various transmission lines for improving the 
performance of the national grid network to cater for the increasing load growth and meet the objectives 
of 2030. The Kenya Electricity Transmission Company Limited ( KETRACO), which now assumes the 
full mandate of constructing an d managing transmission lines and associated sub stations, is planning 
to construct a 400 /220 kV substation at Kajiado/Ntashart/18421 in Kimuka Location, Kajiado West 
Subcounty, Kajiado County.  
 
The Kenya Government policy on all new projects requires that an Environmental and Social Impact 
Assessment (ESIA) study be carried out at the project planning phase to ensure that significant impacts 
on the environment are taken into consideration at the  planning,  construction, operations, and 
decommissioning stages. KETRACO has therefore used its in-house manpower consisting of Electrical 
and Civil Engineers, Socio-Economists, Land Economists, Surveyors and Environmental Experts to 
undertake the ESIA for the Kimuka 400 /220 kV substation. KETRACO has identified and bought on the 
basis of willing buyer willing seller 27.3 acres piece of land located approximately 3.7km from Kimuka 
Trading Centre. The site is to the right of the Ngong ï Suswa highway, adjacent to an existing borrow 
pit.  
 
Study Objectives  
The principal objective of this assessment was to identify significant potential impacts of the project on 
environmental and social aspects, and to formulate recommendations to ensure that the proposed 
project takes into consideration appropriate measures to mitigate any adverse potential impacts to the 
environment and peopleôs health through all its phases (construction, operation and decommissioning 
phases). 
In addition to the major objective as indicated above other study objectives are: 

i. To undertake a comprehensive public participation and stakeholdersô consultation 
ii.  To inform or educate the public  and stakeholders about the project and the associated 

environmental and social risks. 
iii.  To develop an adequate, comprehensive, and acceptable Environmental and Social 

Management Plan for the proposed Project. 
 
Scope  
The ESIA study done in consideration with the construction, operation and decommissioning phases of 
the project and was limited to:  

¶ The baseline environmental and socio ï economic conditions of the area, 

¶ Description of the proposed project,  

¶ Provisions of the relevant environmental laws,  

¶ Public participation and stakeholder consultation,  

¶ Identification and discussion of any adverse impacts to the environment anticipated from 
the proposed project, 

¶ Appropriate mitigation measures,  

¶ Development of an environmental  and Social management plan outline. 
 
Study Methodology  
The approach to this exercise was structured such as to cover the requirements under the Environmental 
Management and Coordination Act (EMCA), 1999 and its constituent regulation, i.e. the Environmental 
Management and Coordination (Impact Assessment and Audit) Regulations of 2003. It involved largely 
an understanding of the project background, the preliminary designs, and the implementation plan as 
well as decommissioning. In addition, baseline information was obtained through physical investigation 
of the site and the surrounding areas; desktop studies; public consultations with Lead Agencies and 
members of the community in the project areas; survey; and photography. 
 
Both primary and secondary data were used in the drafting of this ESIA report . Data requisite for the 
drafting of this report was collected through.   
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¶ Review of available project literature such as the feasibility report, draft bidding documents, 
pertinent legislative tools, the World Bank Environmental and Social Framework ( ESF), other 
ESIAs similar to the proposed project, the county of Kajiado CIDP document, among others. 

¶ One-one- interviews with key informantsô stakeholders as detailed in chapter 5 of this report.  

¶ Public meetings with the community as one of the key stakeholders.  

¶ Expertsô opinion 

¶ Use of Geographical Information System (GIS). 
 

The key activities undertaken during the assessment included the following:  

¶ Consultations with the key project stakeholders including the project proponent, community 
members, the County Government of Kajiadoôs departments, county administration and 
opinion leaders. The consultations were based on the proposed project, site planning, the 
project implementation plan, the potential environmental and social impacts, and the 
mitigation measures thereof.  

¶ Physical inspections of the proposed project area which included observation of available 
landmarks , photography and interviews with the local residents and local administration.  

¶ Evaluation of the activities around the project site and the environmental setting of the wider 
area through physical observations Review of available project documents; and 

¶ Report writing, review and submission.  
 
An ecological assessment of the site was undertaken primarily through observation of the natural 
vegetation at site and enlisting of the tree species. As at the time of baseline data collection, while the 
purchase of the land was ongoing, the seller was in the process of clearing mature trees on site for his 
private use therefore it was not possible to undertake an inventory of the vegetation.   

Project description  

The Proposed Kimuka 400/220kV substation is located in the south of Kenya, about 30km away from 
Nairobi toward the west and about 8km away from Ngong railway station, is on a KETRACO-owned 
27.3-acre piece of land, LR Number Kajiado/Ntashart/1842 Kimuka location , Kajiado West 
Subcounty in Kajiado County.  
 
The distance from the New Kimuka substation to the existing Kimuka (Ngong) 220/66kV substation is 
about 2km. The New Kimuka 400/220kV SS will be connected to the existing Kimuka 220/66kV SS by 
a double-circuit overhead line. In addition, a Loop -In and Loop-Out (LILO) will be established from 
Suswa-Isinya 400kV double circuit OHL to New Kimuka SS. The location of New Kimuka SS has been 
illustrated in the below figure. The length of the transmission line to Suswa and Isinya substations is 
about 45km and 61km, respectively. 
 
The essence of the project is providing  system reinforcement to the Nairobi Transmission Electricity 
Network.  

Baseline  

This section of the report addresses the biophysical, social economic and cultural setting of the project. 
This section is key in identification of project impacts and key receptors of these impacts while 
identigying the best emeasures enhance positive impacts and mitgation measures for adverse impacts. 
The project is located in within Kajiado County in a peri -urban set up within Kimuka location. The 
county is predominantly home for the Maasais that are identified as vulnerable and marginalized and 
dependent on pastrolism as a livelihood. The section details their culture.  
 
The section also covers a generic outlay of Kajiado County on vavios pertinent fronts key to this projects 
and the ESIA. It also narrows down to the immediate project baseline such as Transport infrastructure , 
Similar infrastructure , Site Topography, Soils and Geology, Flora and Fauna 
 
Hydrology , Socio-economic activities and socioeconomics of the project affected persons as a result of 
the implementation of the LILO.  
 
Key results of the baseline information inc lude:- 

- The immediate local population inclusive of the affected persons is highly cosmopolitan with 
diverse ethnic groups living within the projectôs Area of Influence (AoL). 

- The substation will be located on Ketraco owned-piece of land 
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- The LILO affects 38 number of privately owned plots  
- The LILO will affect 14 of structures that will need to demolished. The structures are 

differentited as follows:  6 temporary houses, 3 semi-permanent housesand 5  permanent 
houses.  

- The LILO does not diplace any business establishment. 
- The susbstation site has  number of diverse tree species and thickeths. The dominant trees 

species are Acacia Xanthophloea , Acacia senegalis. 
- The project area is well traversed by a network of tarmacked roads infrastructure. The major 

road being the Ngong Suswa highway. Close to the project is the Standard Gauge Railway Line. 
- The electricity transmission infrastructure in close proximity and linked directly to the proposed 

projects are, the 220/66kV Ngong substation and the Suswa- Isinya 400/220kV.  
- The inherent topography of the proposed 27-acre site makes it somewhat have two distinct 

divisions of terrain. To the Northwest of the site there is a sharp cliff that towers almost to the 
mid periphery of the site to the west. The cliffôs sharp decent reduces eastward. This divides 
almost the entire land into two lower staircase and an upper staircase. 

Further details have been provided in Chapter 3 of this report.  

Public Participation and Stakeholder engagement  

This section provides details on the approach to stakeholder engagement and public participation, 
Stakeholder mapping and analysis for the project was first undertaken  in February 2021. This was 
critical for  the undertaking of the projectôs safeguard studies. Stakeholder engagement was thereafter 
undertaken as from 8 th February to 13th February 2021 whereby 19 stakeholders were engaged through 
interviews and filled questionnaires with 4 being key informant stakeholders and 15 drawn from the 
community .  
 
A second round of stakeholder engagement was undertaken between 16th October to 19th October 2023 
that included  5 number of key informants, and 9 number of community members were interviewed in 
the process and filled questionnaires . Public meetings led by the area chief were organised and 
conducted on 11th February 2021 and 18th October 2023. A total of 71 attendees were recorded, 45 in the 
first meeting and 26 in the second meeting.  The first meeting was only attended by men while the second 
meeting had 5 women in attendance.  
 
To attain a culturally acceptable conduct of the public , the environmental and social experts involved 
the area chief and other local leaders to organize and the lead the public meetings in a manner acceptable 
to the community.  
 
The key issues raised are as summarised below but whose detail is in the report: -  

- Queries on electromagnetic frequencies in relation to the project and impact to the community.  
- The likelihood of the community will be connected to power through the project.  
- Project Corporate social responsibility (CSR). 
- The intent for undertaking the Environmental and Social Impact Assessment (ESIA).  
-  Modalities of compensation for structures and land.  

Project alternatives  

The project alternatives for the project were assessed and considered. The No-project alternative was 
weighed against the proposal and was found to be limit the county and the East African region the 
opportunity for electricity system reinforcement and power trade.  

The proposed alternative option that warrants the reason for the ESIA was found preferred due to its 
socioeconomic benefits to the county and region. However, for its sustainability, an ESMP option was 
considered not only to mitigate the adverse potential impacts but also enhance the positive impacts that 
will be realized from the project.  

Two route options for the Loop In and Loop Out (LILO) line were  considered in the report with a 
justification  on the choice of the preferred route provided in the main report under Chapter 3 . The 
selection of the preferred route considered technical, environmental, social, and financial feasibility.  An 
option that does not create and island with the community was most preferred to mitigate on the 
resultant socioeconomic impacts to the community.  
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Additionally, the technological options for construction of both the line and substation were considered 
with a justification on the preferred option(s).  

Policy, Legal and Regulatory Framework  
 
The key legal instruments relating to the proposed project were adequately reviewed and their relevance 
to the project and ESIA assessed as detailed in Chapter 5 of this ESIA report. The instruments include 
both local Policy, Legal and Regulatory Framework and, pertinent  Multilateral Environmental 
Agreements, and the International good practice as provided by the World Bank ESF.  
 
Here is a list of the pertinent instruments to this ESIA for the proposed project.  
 
Policy Framework  

¶ The Kenya Vision 2030 

¶ National Environmental Action Plan (NEAP)  

¶ Policy Paper on Environmental and Development (Sessional Paper No. 6 of 1999)  

¶ The National Poverty Eradication Plan (NPEP) of 1999 

¶ Physical Planning Policy  

¶ Public Health Policy  

¶ The Sessional Paper No.4 on Energy 

¶ The Kenya National Climate Change Response Strategy 

¶ National Policy on Gender and Development, 2019 

¶ Kenya National Youth Development Policy, 2019  

¶ Institutional Framework   
Legal Framework  

¶ The Constitution of Kenya 2010  

¶ The Environmental Management and Coordination Act, Cap 387 

- The Environmental Impact (Assessment and Auditing) Regulations, 2003

  

- Environmental Management and Coordination (Environmental Impact 
Assessment and Audit) Regulations, 2003  

- Environmental Management and Coordination (Water Quality) Regulations 
of 2006   

- Environmental Management and Coordination (Waste Management) 
Regulations of 2006  

- Environmental Management and Coordination (Noise and Excessive 
Vibration Pollution Control) Regulations, 2009   

- Environmental Management and Coordination (Air Quality) Regulations, 
2008   

¶ The Traffic Act, 2012  

¶ Public Health Act (Cap. 242)  

¶ Urban and Cities Act No 13 of 2011 

¶ The Land Act, 2012  

¶ The Land Registration Act, 2012 

¶ The Environment and Land Court Act, 2011 

¶ The National Land Commission Act, 2012 (No. 5 of 2012) Error! Bookmark not 
defined. 

¶ Water Act, 2016 

¶ The Energy Act of 2019  

¶ Building Code 2000   

¶ Occupational Safety and Health Act (OSHA 2007)  

¶ The Standards Act Cap. 496 

¶ Physical Planning Act (Cap 286)  

¶ Employment Act No 11 of 2007 

¶ Penal Code Cap 63 

¶ County Governments Act, 2012 

¶ HIV and AIDS prevention and control Act, 2006  

¶ The Sexual Offences Act, 2006.  

¶ The Children Act, 2022.  
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¶ The IDP Act 
 

World Bank Environmental and Social Framework (ESF)   

¶ ESS 1: Assessment and management of environmental and social risks and impacts 

¶ ESS 2: Labor and working conditions.  

¶ ESS 3: Resource efficiency and pollution  prevention and management  

¶ ESS 4: Community Health and Safety 

¶ ESS 5: Land Acquisition, restrictions  on land use and involuntary resettlement  

¶ ESS 6: Biodiversity conservation and sustainable management of living natural resources.  

¶ ESS 7: Cultural heritage 

¶ ESS 10: Stakeholder engagement and information disclosure 
 

International Environmental Agreements, conventions and Treaties  
 

¶ United Nations Framework Convention on Climate Change (UNFCC) 

¶ Vienna Convention for the Protection of the Ozone Layer 

¶ Convention on Biological Diversity (CBD)  

¶ African Convention on the Conservation of Nature and Natural Resources 

¶ Earth Summit on Sustainable Development Agenda 21 

¶ The World Commission on Environment and Development (The Brundtland Commission 
of 1987) 

¶ The 1992 United Nations Framework Convention on Climate Change (UNFCCC) 

¶ The Paris Agreement 

¶ Convention on the Elimination of all forms of Discrimination against Women  

¶ Conventions under the International Labour Organization  

¶ Sustainable Development Goals (SDGs) 
 
Resettlement Summary  

The Kimuka LILO project involves the resettlement of twenty Project Affected Persons 

(PAPs) and the impact on thirty-eight parcels. Among the PAPs, seven are female with ten 

parcels, while nine are male with thirteen parcels. Additionally, Olive Limited, owning twelve 

land parcels, is affected, and three parcels lack ownership records at the Kajiado registry 

office. 

The cut-off date for the project is October 18, 2023. Assets include permanent, semi-

permanent, or temporary structures, compensated through the Gross Replacement Value 

Method with a 15% statutory allowance. PAPs can salvage materials from affected structures. 

The total compensation budget is Kshs. 102,384,138.25, distributed across land, structures, 

disturbance allowance, and trees. The breakdown is as follows: 

¶ Land: 24.315 acres, valued at Ksh. 92,714,157.11. 

¶ Structures & Improvements: 20 structures, totaling Ksh. 7,908,679.25. 

¶ Disturbance Allowance (15%): 1,186,301.89 Kshs. 

¶ Trees: 125, valued at Ksh. 575,000 

Identified Potential Environmental and Social Impacts  
The following positive and negative impacts are likely to be associated with the proposed project. 
 
Positive Impacts  

¶ National reliable and secure power supply  

¶ Direct and indirect skilled and non -skilled employment opportunities . 

¶ Gains to the local and national economy and increase in revenue. 

¶ Informal sectors benefits  

¶ Development of other sectors 

¶ Increased security in the area 
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Negative  Environmental Impacts  

¶ Noise pollution  

¶ Generation of exhaust emissions 

¶ Dust emissions 

¶ Solid and liquid waste generation 

¶ Oil spill hazards  

¶ Destruction of existing vegetation and habitats  

¶ Avifauna mortality  

¶ Increased demand for material consumption  

¶ Impacts on workersô and community health and safety 

¶ Soil erosion 

¶ Fire outbreaks 

¶ Visual and aesthetic impacts 

¶ Incidences of electrocution 

¶ Perceived dangers of electrostatic and magnetic forces 

¶ Increase in social vices. 

¶ HIV/AIDS and Sexually transmitted diseases   

¶ Impacts on Workersô and Community Health and Safety  

¶ Operational phase Environmental Impacts   

¶ Potential Exclusion of Vulnerable and Marginalised groups and minority clans  

¶ Sexual harassment 

¶ Sexual exploitation and abuse 

¶ Sexual harassment 

¶ Physical displacement and limited access to land 
 
Proposed Mitigation Measures  
Mitigation of the potential impacts as described in chapter 7, and implementation of the Environmental 
Management Plan and Environmental Monitoring Plan (chapter 8 and 9) will help to minimize the 
negative impacts and enhance the positive outcomes of the project. 
 
Conclusion  
An Environmental and Social Management Plan (ESMP) outline has been developed to ensure 
sustainability of the site activities from construction through operation to decommissioning. The plan 
provides a general outline of the activities, associated impacts, and mitigation action plans, responsible 
actors, implementation timeline and the costs thereof.  
 
A monitoring plan has also been developed and highlights some of the environmental performance 
indicators that should be monitored.  Monitoring creates possibilities to call to attention changes and 
problems in environmental quality. It involves the contin uous or periodic review of operational and 
maintenance activities to determine the effectiveness of recommended mitigation measures.  
Consequently, trends in environmental degradation or improvement can be established, and previously 
unforeseen impacts can be identified or pre -empted.   
 
It is strongly recommended that a concerted effort is made by the site management, to implement the 
Environmental and Social Management and Monitoring Plan provided herein. Following the 
commissioning of the 220 kV transmission substation, statutory Environmental and Safety Audits must 
be carried out in compliance with the national legal r equirements, and the environmental performance 
of the site operations should be evaluated against the recommended measures and targets laid out in 
this report.  
 
It is quite evident from this study that the construction and operation of the proposed transmission 
substation will bring positive effects in the project area including improved supply of electricity, creation 
of employment opportunities (welders, carpent ers, masons, cleaners, drivers etc.)  , gains in the local 
and national economy, provision of market for supply of construction materials, informal sectors 
benefits, Increase in revenue, Improvement in the quality of life for the workers and community 
members, and Improved security.  
 
Considering the proposed location, construction, management, mitigation and monitoring plan that will 
be put in place, the project is considered important, strategic and beneficial and given that no 
immitigable negative impacts were encountered, and that no community objection was received, the 
project may be allowed to proceed. 
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1 CHAPTER ONE: INTRODUCTION  
 

1.1  Project Background  

The Government of Kenya plans to increase access to electricity in Kenya tenfold from the current 4% in the rural 
areas to about 40% by 2020. To do this, the electricity transmission lines network is being considered for upgrading 
and with it the communica tion system required for line protection and management purposes. The Kenya Power 
Limited (KP) least cost power development plan identified various 220 KV developments for improving the 
performance of the national grid network to cater for the increasing l oad growth and meet the objectives of 2030. 
The Kenya Electricity Company Limited ( KETRACO), which now assumes the full mandate of constructing and 
managing transmission lines and associated sub stations, is proposing to put up a new 400/220 kV substation in 
Kimuka location on a KETRACO-owned 27.3-acre piece of land.  
 
The proposed substation will receive power from the existing 400kV Suswa ï Isinya Transmission Line . 
The power will  then be stepped down to 220kV, then be relayed via double circuit 220kV T-off Transmission line to 
the yet-to-be commissioned Kimuka 220 /66 kV substation then to the existing Ngong 66/33kV  substation belonging 
to Kenya Power.  
 
The power will ultimately exit Kimuka substation via one circuit of the same transmission line to  the 400kVSuswa 
ï Isinya Transmission Line feeding it into the Isinya 400/ 220 kV substation.  
 
KETRACO aims at supplying power to meet the increasing needs and demands of end-users. To achieve this 
KETRACO is establishing its infrastructure of Transmission Lines and substations on an on -going basis. While 
achieving this vision KETRACO ensures that all its operations are sustainable.  
 
The Kenya Government and World Bank Policies on all new projects requires that an Environmental and Social 
Impact Assessment (ESIA) study be carried out at the project planning phase to ensure that significant impacts  on 
the environment are taken into consideration at the planning, construction, operations , and decommissioning 
stages. To ensure that this is done, KETRACO has used its in-house manpower consisting of Electrical and Civil 
Engineers, Socio-Economists, Land Economists, Surveyors and Environmenta l Experts to undertake the ESIA for 
the proposed Kimuka 400 /220 kV substation.  
 
This Environmental  and Social Impact Assessment has identified both positive and negative impacts of the proposed 
project to the environment and proposes mitigation measures in the Environmental  and Social Management Plan 
developed to address potential negative impacts, during the construction, operation, and decommissioning phases 
of the project, for overall environmental sustainability.  
 

1.2 Study Objectives  

The principal objective of this assessment was to identify significant potential impacts of the project on 
environmental and social aspects, and to formulate recommendations to ensure that the proposed project takes into 
consideration appropriate measures to mitigate any adverse impacts to the environment and peopleôs health through 
all its phases (construction, implementation,  and decommissioning phases).  
The specific objectives of this ESIA were to: 

¶ Identify and assess all potential environmental and social impacts of the proposed project.  

¶ Identify all potential significant adverse environmental and social impacts of the project and 
recommend measures for mitigation.  

¶ Verify compliance with the environmental regulations and relevant standards. 

¶ Identify problems (non -conformity) and recommend measures to improve the environmental 
management system. 

¶ 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 mitigate against the anticipated negative impacts. 

¶ Prepare an Environmental Impact Assessment Project Report compliant to the Environmental 
Management and Coordination Act, Cap 387 and the Environmental (Impact Assessment and Audit) 
Regulations, 2003, detailing findings and recommendations.  
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1.3  Terms of Reference (TOR) for the ESIA Process  
The following are the TOR for the ESIA process. 

¶ Description of the baseline environment (physical, biological, social, and cultural)  

¶ Detailed description of the proposed project  

¶ Review Legislative and regulatory framework that relate to the project.  

¶ Identify potential environmental impacts that could result from the project.  

¶ Carry out public consultation on positive and negative impacts of the project.  

¶ Propose mitigation measures against identified environmental and social impacts of the project.  

¶ Analysis of alternatives 

¶ Development of an Environmental Management Plan to mitigate negative impacts. 

¶ Development of an Environmental Monitoring Plan  

¶ Environmental and Social Impact Assessment Report 
 
1.4  Scope of the Study  
The EIA scope largely covered the following areas:  
(1) Baseline Conditions: 

¶ Environmental setting (climate, topography, geology, hydrology, ecology, water resources, sensitive 
areas etc.), 

¶ Socio-economic activities in the surrounding areas (land use, human settlements, economic activities, 
institutional aspects, water demand and use, health and safety, public amenities, etc.), 

¶ Infrastructural issues (roads, water supplies, drainage systems, power supplies, etc.). 
 

(2)  Legal and policy framework:  

¶ Focusing on the relevant national and international  environmental laws, regulations and by-laws and 
other laws and policies focusing on allied activities relative to the project in question.  
 

(3) Interactive approach was adopted for the immediate neighbourhood in discussing relevant issues including 
among others:  

¶ Land use aspects, 

¶ Neighbourhood issues, 

¶ Project acceptability, 

¶ Social, cultural,  and economic aspects. 
 

(4)  Environmental impacts:  

¶ Physical impacts, 

¶ Biological impacts, 

¶ Legal Compliance. 
 
1.5  ESIA Approach and Methodology  
The approach to this exercise was structured such as to cover the requirements under the EMCA, Cap 387 as well as 
the Environmental Management and Coordination (Environmental Impact Assessment and Audit) Regulations, 
2003. It involved largely an understanding of the project background, the preliminary designs, and the 
implementation plan as well as commissioning. In addition, baseline information was obtained through physical 
investigation of the site and the surrounding areas, desktop studies, public consultations with members of the 
community in the project areas, survey, photography, and discussions with the project implementation team.  
 
The key activities undertaken during the assessment included the following: 

¶ Consultations with the key project stakeholder including the project proponent, community members, , 
opinion leaders and the national and county governmentsô key departments. The consultations were based 
on the proposed project, site planning and the project implementation plan. 

¶ Physical inspections of the proposed project area which included observation of available landmarks, 
photography, and interviews with the local residents. 

¶ Evaluation of the activities around the project site and the environmental setting of the wider area through 
physical observations and literature review such as pertinent national and international legal instruments, 
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the County of Kajiado CDIPs, the Kimuka 220/33kV substation ESIA report, the World Bank 
Environmental and Social Framework among others  . 

¶ Review of available project documents; and 

¶ Report writing, review and submissions.  
 
Below is an outline of the basic ESIA steps that were followed during this assessment: 
 

1.5.1 Screening  

Screening of the project was undertaken to evaluate the need of conducting an EIA and the level of study. 
Transmission substations are listed under schedule 2 of EMCA, 1999 and its amendments among projects requiring 
ESIA before commencement.  In addition, other considerations considered during the screening process included 
the physical site location, zoning, nature of the immediate neighbourhood, sensitivity of the areas surrounding the 
site and socio-economic activities in the area, among others. 
 

1.5.2  Desk Study  

Documentation review was a continuous exercise that involved a study of available documents on the project 
including the project set -up plans and architectôs statement, land ownership documentation, environmental 
legislation and regulations, district devel opment plans, location maps, etc.  

 

1.5.3  Site Assessment  

A site assessment was conducted on to establish: 

¶ Land ownership, usage, and conflicts.  

¶ Flora, fauna, and avifauna found on the site. 

¶ The site landscapes.  

¶ Social-cultural and socio-economic environment  

¶ Surface water bodies within the neighbourhood of the site and. 

¶ The general environment and its sensitive receptors found within the environs of the site.  
 

1.5.4  Consultation and Public Participation  

Detailed stakeholderôs consultations for Kimuka substation ESIA were undertaken as from the 8th to 13th February 
2021. These consultations were conducted in the form of key informant interviews and household/community 
interviews.  A total of 19 number of stakeholders were engaged through interviews and filled the questionnaires with 
4 being key informant stakeholders and 15 drawn from the community  as shown in the stakeholder consultation 
questionnaires attached in Annex 2 and 3b. 
 
The Focused Group Discussion (Public Baraza)  was led by the local area leaders and drew 45 attendants (See 
attendance list in Annex 3a). 
 
The following stakeholders/institutions  were consulted:  

¶ County Government of Kajiado 

¶ The office of county commissioner of Kajiado 

¶ Sub county commissioner  

¶ Kenya Forest Service- Ngong station 

¶ Kenya Wildlife Service  

¶ Sub ï County Public Health office  

¶ Office of the area chief 

¶ The  community members within the  projectôs area of influence.    
 

The second round of stakeholder consultation was undertaken between 16th to 19th October 2023. This was 
occasioned by the additional scope to the project of LILO that passes through private property. Due to this, fresh 
key informant interviews were undertaken. 5 number of key informants , and 9 number of community members  were 
interviewed in the process. 
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A public meeting led by the area chief was organised and conducted on 18th October 2023 with 26 number of 
attendees of which 5 were women and 21were men. To undertake the consultations 
 In a culturally acceptable manner, the E&S experts involved the area chief and other local leaders to organize and 
the lead the public  meetings in a manner acceptable to the community . 
 

1.5.5  Reporting  

Specific issues covered in the project report include but are not limited to:  

¶ Name of the proponent, address and contact person. 

¶ Title of the project  

¶ Objectives and scope of the project 

¶ Nature of the project.  

¶ Location of the proposed project,  

¶ Types of activities that will be undertaken during the project construction, operation and decommissioning 
phases. 

¶ Design of the project.  

¶ Proposed Project budget. 

¶ Materials to be used, products and by-products, including waste to be generated by the project and the 
method(s) of their disposal. 

¶ Potential environmental impacts of the project.  

¶ Economic and social impacts to the local community and the nation in general. 

¶ Views of the public/potentially affected people about the project; and  

¶ An Environmental and Social Management Plan (ESMP) for the entire project cycle including mitigation 
measures to be taken during and after implementation of the project and an action plan for the prevention 
and management of foreseeable accidents during the project cycle.  

¶ An Environmental and Social Monitoring Plan (ESMoP) . 
  



Kenya Electricity Transmission Company Limited  

 

Environmental & Social Impact Assessment Project Report for 400/220kV Kimuka Substation and associated LILO, February 2024 

 

2 CHAPTER TWO: PROJECT DESCRIPTION 
 
2.1 Introduction  
This section presents a description  of the project by providing its administrative location, geographical location, 
technical, project activities  and financial descriptions of the proposed project.  
 
2.2  Project Location  
The new Kimuka 400/220kV substation is located in the south of Kenya, about 30km away from Nairobi toward the 
west and about 8km away from Ngong railway station, is on a KETRACO-owned 27.3-acre piece of land, LR Number 
Kajiado/Ntashart/1842 Kimuka location , Kajiado West Subcounty in Kajiado County.  
 
The distance from the New Kimuka substation to the existing Kimuka (Ngong) 220/66kV substation is about 2km. 
The New Kimuka 400/220kV SS will be connected to the existing Kimuka 220/66kV SS by a double -circuit overhead 
line. In addition, a Loop -In and Loop-Out (LILO) will be established from Suswa-Isinya 400kV double circuit OHL 
to New Kimuka SS. The location of New Kimuka SS has been illustrated in the below figure. The length of the 
transmission line to Suswa and Isinya substations is about 45km and 61km, respectively. 
 

 
Figure 1: Part of the 27 acres land hosting the substation. 
 
The piece of land was sold to KETRACO on a willing buyer willing seller basis. The title deed is attached to this report 
as Annex 5. 
 
The GPS coordinates for the substation are in Table 1, map and sketch presentation of the orientation of substation 
with the existing and the proposed electricity transmission infrastructures is as per Figures 3 and 4 below. 
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Figure 2: New Kimuka 400/220kV and Existing Kimuka 220/66kV substation sketch indicating 
scope of works  
 

 
Figure 3:  Location of New Kimuka 400/220kV and Existing Kimuka 220/66kV substations, LILO from Suswa -
Isinya Transmission Line and Connection Between Substations. 
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Table 1: The coordinates of New Kimuka substation  
 

Name of Substation 
Substation Coordinates 
(ARC 1960 UTM ZONE 37 M) 

New Kimuka 
400/220kV Substation  

Name                            Easting (m)  Northing (m)  
KSS1 230470.907 9853075.756 
KSS2 230945.951 9853069.254 
KSS3 230938.270 9852836.617 
KSS4 230463.226 9852843.120 

 
 
2.3  Substation Works  
 

2.3.1  Works at New Kimuka 400/220 kV Substation  

The New 400/220kV substation (including supply, installation,  and commissioning of 2 x 200MVA 400/220/11kV 
Auto-Transformers) along with associated LILO works.  

The new Kimuka 400/220 kV substation will be connected to the existing Kimuka 220/66kV substation by a double -
circuit overhead line. The complete 400kV and 220kV switchyards shall be constructed as a new air-insulated 
switchgear (AIS) substation and configured in ñbreaker and a halfò, including: 

a) The new 400kV switchyard shall comprise of the following:  

¶ Two (2) fully populated diameters connecting Suswa 1, Suswa 2, A-Tr. 1 and A-Tr. 2. 

¶ Two (2) partially filled connecting Isinya 1 and Isinya 2. These two diameters will be connected to 
future A -Tr. 3 and A-Tr. 4. 

¶ Space for a full diameter shall be considered for future extension. 

¶ Required works for termination of LILO making from 400kV double circuit Suswa -Isinya OHL.  
b) Supply, installation, test and commissioning of Two (2) numbers, 400/220/11kV, 200MVA Y na0d11, 

ONAN/ONAF1/ONAF2 auto transformers (A -TR.) with OLTC in step of 1.25%, 17 Steps, percentage 
impedance of 14% are required and shall feed into a new 220kV switchyard. Depending on the location of 
the earthing & auxiliary transformer (EAT), an 11kV po wer cable shall be installed between the 
autotransformer, the earthing, and auxiliary transformers.  

c) Two (2) number, 11/0.415kV, 500kVA, Znyn11 Earthing & Auxiliary Transformers (EAT) whose detail 
design stage but there shall be no price adjustment. 

d) Supply, installation, test and commissioning of One (1) 0.415kV, 500kVA Diesel Generator. 
e) The new 220kV switchyard shall be comprised of the following:  

¶ Two (2) fully diameters connecting A -Tr. 1, A-Tr. 2, Existing Kimuka OHL 1 and Existing Kimuka 
OHL 2. 

¶ Space for three (3) full diameters shall be considered for future extension. 

¶ Required works for termination of Kimuka 220kV double circuit line connection.  
f)  Substation control building complete with substation control, protection and communication system. 
g) Bay Control Rooms as per technical requirements and tender drawings 
h) The HVAC system including the DX Split units and the fans for Control Building, BCR, Storage warehouse, 

Guard House and Telecom Collocation Room, Technical Staff Housings and Security Staff Housings. 
i)  Substation firefighting systems include portable fire extinguishers for buildings, fire hydrants for yard and 

Trolley mounted fire Extinguisher Nitrogen injection fire protection systems  for Transformers and reactors. 
j)  Complete water and sewage system plumbing for Control Building, Guard House and Telecom Collocation 

Room, Technical Staff Housings and Security Staff Housings 
k)  Water supply for substation buildings and yard fire hydrant  
l)   Elevated water supply reservoir for control building, Guard house, Security staff Housing, and Technical 

Staff Houses 
m)  Septic tanks shall be considered for waste drainage. 
n) Other electrical, mechanical and civil works as per technical requirements are: 
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¶ Guard House and Telecommunication Collocation Room  

¶ Diesel Generator House 

¶ Fire Water Pump Houses and Equipment and Machineries 

¶ Nitrogen injection fire protection system for autotransformers.  

¶ HVAC Systems 

¶ Solar Water Heating Systems (and Backup Electric Elements) 

¶ Storage Warehouse  

¶ Internal Access Roads 

¶ External Access Road 

¶ Technical Staff Housings (4 units, equipped and furnished)  

¶ Security Staff Housings (4 units, equipped and furnished)  

¶ Boundary Chain-Link Fence and Entrance Gate 

¶ Covered Car parking (suitable for 10 cars)  
o) Tests, end-to-end testing, commissioning and training.  
p) Complete and functional system integration to the existing power grid.  
q) Phasor measurement unit (PMU) and fault monitoring system (FMS) together with required facilities and 

accessories (as per technical specifications) shall be supplied and commissioned. 
r)  All data engineering at the gateways and NCC and point-to-point testing of the signals from process to 

gateway and to the NCC. 
s) Required facility for interconnection between the OPGW and fibre optic cable (including the joint box, 

splicing, termination at the gantry, etc.) and final end -to-end (ODF-ODF) OTDR and core-matching testing 
and preparing as-built documents.  

t)  Test, commissioning,  and training.  
u) End-to-end tests (with Dispatching Centers) 
v) Complete and functional system integration to the existing power grid.  

 

2.3.2  Works at Existing Kimuka 220/66 kV Substation  

Secondary modification works and remote end works (including protection, SAS and Telecommunication) are 
required to execute the connection between the existing 220/66 kV Kimuka substation with the new 400/220 kV 
Kimuka substation.  

Then New Differential protection relays (as Main II protection) shall be supplied and installed. All required 
modifications such as relay settings, tags, SCADA, telecommunication system, alarms and signals shall also be 
carried out in the remote substation s and dispatching centres. 

2.3.3  Works at Existing Suswa 400/220 kV Substation  

Relocation of one circuit currently operated at 220 kV, connected to the 220 kV yard of Suswa to the 400 kV yard of 
Suswa, and associated required secondary modifications and remote end works (including related Protection, SAS 
and Telecommunication systems re-setting, re-testing and re-commissioning).  

2.3.4  Works at Existing Isinya 400/220 kV Substation  

Connecting the existing 400kV SUSWA-1 OHL to 400kV switchyard, which includes completion of the connection 
between feederôs equipment (LA-CVT-CVT-CT) and connection of the LA to the 400kV SUSWA-1 OHL (note that 
the existing Suswa-1 line used as 220kV line but designed for 400kV) and associated required secondary 
modifications and remote end works (including related Protection, SAS and Telecommunication systems re-setting, 
re-testing and re-commissioning).  

In addition, the removal of the connection of the existing 220kV OHL from the 220kV switchyard which is already 
connected to diameter no.2 instead of IBT-1 and then completion of the connections of the IBT-1 to the 220kV 
Switchyard which includes the relocation of the LA to transformer side and installation of PI instead, and completing 
the connection of feederôs equipment such as CSE to PI and LA to 220kV bushings. 
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In Isinya 220 kV, diameter 2, one feeder bay is currently being used to connect the Suswa- Isinya line on 220 kV. 
Once Kimuka 400kV is constructed, the double circuit Suswa- Isinya line will be transferred to the 400kV side of 
Isinya and hence that feeder bay on 220 kV will be freed up. This freed-up bay will be used to connect IBT-1 which 
is already hooked on the Isinya 400kV side but does not have a bay to be connected to the 220 kV Isinya side. 

IBT-1 is fully installed, tested and commissioned on the 400kV side. All the panels on the 400kV are in service. On 
the 220kV side, this panel are not installed. The panel is available and is with KETRACO. The panel will be handed 
over to the contractor for installation, testing and commissioning.  The scope of work will include but will not be 
limited to:  

a) Shift the 3 existing surge arrestors on the Suswa line bay to the 220 kV side of the IBT-1 where they should 
be installed. 

b) Perform all the connection works on the 220 kV side of the IBT-1 to ensure the connection of the transformer 
is complete up to the feeder bay equipment. There is a cable in between but the cable connection is 
completed between the 2 cable sealing ends. 

c) Disconnecting all the cables from the existing RP 14 (Suswa line protection Panel) 
d) Dismantle and recover the existing Suswa line protection panel and handover to KETRACO. 
e) Install the new RP 14 (IBT-1 protection panel) in the same location where the Suswa line protection panel 

was installed.  
f)  Perform all wiring works required from this panel to the existing equipment in the 220 and 400 kV yards 

and also to 400 kV IBT1 panels. 
g) Fully test this panel including all modifications works required in the existing system to match existing 

philosophy.  
h) Fully integrate this panel to the existing systems including SCADA, RCC/NCC, busbar protection etc. 
i)  Fully test the IBT -1 protection system which includes both 400 and 220 kV system, inter-tripping schemes 

and interlocks.  
 

2.4  Transmission Line Works  
Apart from the substation works detailed, the scope of works includes the provision of the associated overhead line 
entries at the substations. 

The Scope of Works consists of the design, manufacture, testing, delivery, storage at the site, installation, start-up 
field tests and work-related commissioning for the transmission lines, including all works.  

- Currently, the Suswa-Isinya 400kV double circuit transmission line is constructed at 400kV but is operating 
at 220kV voltage level until the 400kV bus bars at both ends are ready.  

- According to the futur e configuration, one circuit of the existing double circuit line will connect 400kV 
Suswa to 400kV Isinya directly at 400 kV while the second circuit from Suswa 220 kV to Isinya 220 kV will 
have a LILO into Kimuka 220/66kV substation.  

- In future (after the construction of Kimuka 400/220 kV SS), the 220kV yard of Kimuka 400/220 kV SS will 
be connected to 220kV yard of the existing Kimuka 220/66 kV SS. In addition, the circuit operating at 220 
kV will be upgraded to operate at 400 kV and the double circuit 400 kV Suswa-Isinya will have a LILO at 
Kimuka 400/220 kV SS.  

Therefore, the final configuration, which shall be carried out under this project, is as follows:  

2.4.1  400kV Loop in (to Kimuka 400/220kV substation)  

The loop into the Kimuka 400/220kV substation will be about 1.5 km long starting with the construction of a new 
double circuit tension tower near existing tower No.NR7/1 of the Suswa ï Isinya 400kV line (in order to connect 
both lines from Suswa to Kimuka 400 kV SS) and end at Kimuka 400 kV Substation. 

The final short line  will be a double circuit 400kV Suswa-Kimuka OHL.  
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2.4.2  400kV Loop out (of Kimuka 400/220kV substation)  

The loop out of the Kimuka 400/220kV substation will be about 0.6 km long starting from tower No.3 of the loop 
into the Kimuka 220kV line (220kV Suswa -Kimuka -Isinya DC OHL) and ending at Kimuka 400 kV Substation.  

In addition, the connection of Tower No.1 to the Suswa (one circuit) should be terminated and instead connect to 
the Isinya, so that both circuits from Isinya connect to Kimuka 400kV through Tower No.1 (according to the 2021 
configuration which is under co nstruction, the tower No.1 will connect one circuit from Suswa and one circuit form 
Isinya to the Kimuka 220kV SS. However, for the final configuration, tower No.1 shall connect both lines from Isinya 
to Kimuka 400 kV SS). 

The final line will be a double circuit 400kV Isinya -Kimuka OHL.  

2.4.3  220kV Connection (Kimuka 400kV to 220kV substation connection)  

The proposed line from the Kimuka 400kV substation to the old Kimuka 220kV substation will be about 0.4 km 
long by terminating the existing 220kV line (Suswa -Kimuka -Isinya) at tower No.6 and connecting it to the 400kV 
substation (at 220 kV bus bar). 

In addition, the scope of work of this part includes recovering the line section between towers no 3 and 6 of the 
existing 220kV line (Suswa-Kimuka -Isinya), which will be unused.  

The final line will be 220kV Kimuka (400/220kV) -Kimuka (220/66kV) DC OHL.  

It should be noted that this line will be constructed as 400 kV but will operate at 220 kV.  

2.4.4  400 kV Suswa Line works.  

Include the primary scope of works on the transmission line in Suswa 400 kV to facilitate termination of the one 
circuit from 220 kV to 400 kV Suswa. Include also primary works of disconnecting the line from 220 kV Suswa 
gantries. Include also the scope of recovering any towers, conductors and accessories that will be unused after the 
OHL is terminated into 400 kV yard. All required material and implementation work , in order to connect both 
circuits to the 400 kV bus bar . 

2.4.5  400 kV Isinya Line works.  

Include the primary scope of works on the transmission line in Suswa 400 kV to facilitate termination of the one 
circuit from 220 kV to 400 kV Isinya as well as termination works of IBT -1 into the free-up bay. Include also the 
scope of recovering any towers, conductors and accessories that will be unused after the OHL is terminated into 400 
kV yard.  

2.5  Definite work   
The design, manufacture, supply, delivery to and off-loading at the Site, erection, testing, starting to work, 
completion and maintenance of the following and of the other work incidental thereto included: - 

¶ Survey 

¶ Preparing plan and profile and tower spotting  

¶ Soil investigation  

¶ Right-of-way clearance and access roads 

¶ Equipment supply  

¶ Foundation works  

¶ Erection of towers  

¶ Stringing works  

¶ Dismantling surplus part of existing lines (and packing and transferring to the clientôs store/specified 
location as per client requirements)  
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¶ Re-tensioning part of existing lines in order to connect the new lines to the existing ones. 

¶ Re-location of existing lines in Suswa and Isinya substations so as to both circuits are connected to the 
400kV bus bar. 

¶ Testing, final inspection and commissioning.  

¶ Maintenance and guarantee. 

 
2.6  Land Ownership  documentation.   
The 27.3-acre piece of land was purchased from the previous owner on a willing -seller, willing -buyer basis and now 
legally owned by KETRACO as shown in attached deed documents in Annex 4.  
 
2.7  Purpose of substation  
 
In line with its mandate, KETRACO is constructing a 440/220 kV substation in Kimuka as part of its vast Nairobi 
Ring project. The purpose of the substation is to power stability and reinforcing in the county of Kajiado and Nairobi 
Counties.   
 
2.8  Project Justification  
The proposed substation, besides strengthening the electricity transmission system, will also supply power to 
Kajiado Counties and environs. This will in essence boost various sectors including agriculture; tourism; health; 
education, business (and especially small-scale businesses); water and sanitation; security; etc.  
 
2.9   Kimuka Substation Design and Layout  
 
Substation Design Services Include: One-Line Diagrams and Construction Drawings, Site Selection & Equipment 
Layouts, Equipment Procurement, Construction Coordination, Relay, Control & Metering, Protective Systems 
Coordination, Substation Automation, SCADA Systems Design, Grounding Systems and Final Checkout, Start-up, 
and Testing.  
 
The layout of the substation is very important since there should be a Security of Supply. In an ideal substation all 
circuits and equipment would be duplicated such that following a fault, or during maintenance, a connection 
remains available. Practically this is not feasible since the cost of Environmental & Social Impact Assessment Project 
Report implementing such a design is very high. Methods have been adopted to achieve a compromise between 
complete security of supply and capital investment.  
 
The substation would include 220 kV switchgear, step-down transformers and 220 kV switchgear. The switchgear 
in the substation would be conventional outdoor air -insulated switchgear, both for 220 kV and 220 kV. Equipment 
for control, protection and auxiliary power will be housed in a small control building. The proposed substation layout 
consists essentially the arrangement of a number of switchgear components in an ordered pattern governed by their 
function and rules of spatial separation. The spatial separation will include.  

¶ Earth clearance which is the clearance between live parts and earthed structures, walls, screens and ground,  

¶ Phase clearance which is the clearance between live parts of different phases and  

¶ Isolating distance which is the clearance between the terminals of an isolator and the connections thereto.  
The section clearance is the clearance between live parts and the terminals of a work section. The limits of this work 
section, or maintenance zone, may be the ground or a platform from which the substation works are executed.  
 
2.10  Loop In and Loop Out Line (LILO)  
 
The project is conceptualised to include a LILO as an associated facility. The LILO includes two disjointed short 
lines of a Loop In of 1.5km and Loop Out of 0.6km. The two short lines shall be 400kV and will require a wayleave 
of 60m on private property as per the cadastral map below.  
 
The LILO passes through 39 privately owned plots and will requir e public right of way of 31.1 acres or 12.6 hectares.  
 
The transmission LILO will involve the construction of double circuit steel lattice towers with a ground clearance of 
between 20 meters and 25 meters depending on the terrain and detail design considerations, with a longitudinal  
span length of between 350 meters to 400meters.  The line will make use of overhead conductors.  
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Figure 4: Cadastral map for the LILO (green)  

 
2.11 Construction Procedures  
All construction activities including ground preparation, earth moving, materials delivery, building, walling, roofing 
and the installation of amenities (power, water, communication equipment, etc.), fittings (doors, windows, safety 
provisions, etc.) will be carried out by competent personnel obtained through rigorous tendering procedure to 
ensure the set quality standards and timelines  are met. 
 

2.12  Construction activities Outline  
Subject to permitting requirements, substation construction typically, but not always, occurs in the following 
sequence: 

2.12.1  Site Development  

Site development begins with the clearing of vegetation at the site. Temporary environmental controls, such as silt 
fence, are also installed currently . The area is then levelled by cutting and filling as necessary to bring the site up to 
subgrade. Sand and aggregate fill materials may be brought in to make a level site for construction. 
 
The substation site development also includes the installation of any required environmental controls such as plunge 
pools, retention ponds, or rip -rap slopes. The final grading and seeding of the areas outside of the substation fence 
will be installed dur ing this phase. 

2.12.2  Material delivery  

Foundation and construction materials, including steel and gravel, are delivered to the work site. 
Construction equipment such as backhoes, semitrailers, moving equipment, concrete haulers and cranes 
may also be brought onsite. If required, we will use a storage yard to store materials and equipment.  
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2.12.3  Foundation Installation  

Soon after site development is completed, the equipment foundations will be installed. The foundations are 
reinforced concrete and may be drilled pier or spread footing foundations depending on the size and weight of the 
equipment.  

2.12.4  Equipment Installation  

Following installation of the foundations, the substation equipment is delivered and installed at the station. The 
equipment installed at the stations includes, but is not limited to, substation security fence, steel structures, circuit 
breakers, transformers, capacitor banks, and control buildings. 
 
After the equipment is installed, a finish layer of crushed stone (typically 6 inches deep) is installed over the entire 
station up to the base of the structure foundations. This gives the station its ñfinishedò. Figures below give an 
impression of a substation and its layout.  
 

 
Figure 5: An image of a completed substation 
  

2.12.5  Final Restoration  

Upon completion of construction, the contractor will do the final restoration of the site. Final restoration consists of 
the removal of all temporary environmental controls, final seeding, and the installation of any vegetative buffers.  
 

 

2.12.6  Input Materials  

The 400 / 220kV substation will be constructed using conventional construction materials and construction 
procedures that are not expected to compromise the safety of the neighboring  communities as well as the general 
environment. The following inputs will be required for construction:  

(i)  Raw construction materials e.g., sand, cement, natural building stone blocks, hard core, gravel, concrete 
among others  

(ii)  A construction labour force (of both skilled and unskilled workers).  
 
 
2.13  Target Group for the ESIA Report  
The ESIA Report has been prepared for use by different stakeholders to be involved in the construction and 
operation of the proposed 400 / 220 kV substation. The report contains useful information on policies and 
procedures to be adhered to, implementation modalities, analysis of potential environmental and social impacts and 
suggested mitigation measures at various stages of project activities. The information will be useful in planning, 
implementation, management, and maintenance of the substation. 
 
In this regard, the report is useful to the following stakeholders:  
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Á The Proponent. 
Á Funding agencies and donors. 
Á Relevant government ministries and agencies for policy implementation.  
Á Affected and Interested persons. 
Á Planners and Engineers to be involved in preparation of designs and plans for the 400 / 220kV substations. 
Á Contractors to be engaged in the construction works for; 
Á People to be involved in the management and operation of the substation. 

 
2.14  Labor  Force  
Dring construction the project will draw a workforce of between 150 to 250 inclusive of contractorsô staff, skilled 
semi-skilled, and non-skilled workers. The unskilled and semi-skilled  workers will be hired from  the locality  as 
guided in the LMP. Skilled laborers will rent houses in Kimuka and Ngong town but will be transported to and from 
construction site daily by the contractorôs vehicle(s).  Labour management shall be guided by the labour 
Management Plan for the Green Program.  
 
During projectôs operation and maintenance, the project is likely to have between 10-15 staff fully dedicated to its 
operation. These staff shall be drawn from the Operations and Power Maintenance directorate at KETRACO.  They 
will include ground s-person, technicians, and engineers.  
 
The substation shall be manned right from construction phase to operation and maintenance phase on a 24hr/ 7 
days basis through a contracted company. The number of the guards and police officers (where necessary) shall be 
determined in the future and but should range from 4-6 and 2-4 for contracted guards and police officers 
respectively. Notably, in the event of construction  along the line, the contractor will have to contracted guards to 
man the active stations at night.  
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3 CHAPTER THREE:  ANALYSIS OF PROJECT ALTERNATIVES  
 

3.1 Introduction  

This section analyses the project alternatives in terms of site, technology scale and shall involve studying design 
alternatives and analysing them based the environmental costs and benefits this shall involve studying the 
technology, design, capital investments, operation and maintenance requirements among others. 
 

3.2   No Project Alternative  

Concerns and assessment of the current proposed site, relocation of the project is not a viable option. 
The No Project option in respect to the proposed project implies that the status quo is maintained. This option is the 
most suitable alternative from an extreme environmental perspective as it ensures non-interference with the existing 
conditions. This option wil l, however, involve several losses both to the landowner, the community, the Nairobi 
Metropolitan region, the country and the East African region. The landowner will continue to pay rates for the plot 
while the plot remains idle hence no income to the owner. The No Project Option is the least preferred from the 
socio-economic and partly environmental perspective due to the following factors:  
 

¶ The economic status of the Kenyans and the local people would remain unchanged. 

¶ The local skills would remain underutilized.  

¶ No employment opportunities will be created for Kenyans who will work in the proposed development.  

¶ Increased urban poverty and crime in Kenya. 

¶ Economic and social benefit from stable reliable energy will not be achieved.  
 

From the analysis above, it becomes apparent that the No Project alternative is no alternative to the local people, 
Kenyans, and the Government of Kenya.  
 

3.3  The proposed development alternative  

Under the proposed development alternative, the developer of the proposed project would be issued with an EIA 
License. In issuing the license, NEMA would approve the proponentôs proposed development project, provided all 
environmental and social mitigation  measures are complied with during the construction period and operational 
phases. This alternative consists of the applicantôs final proposal with the inclusion of the NEMA regulations and 
procedures as stipulated in the environmental and social impacts to the maximum extent practicable.  
 
 

3.4  Alternative Processes and Materials  

Highly refined mineral insulting oils are used to cool transformers and provide electrical insulation between live 
components. Sulfur hexafluoride (SF6) may also be used as a gas insulator for electrical switching equipment and in 
cables, tubular transmission lines and transformers. Polychlorinated Biphenyls (PCB) can be used as a dielectric 
fluid to provide electrical insulation. SF 6 is a greenhouse gas with a significantly higher Global Warming Potential 
(GWP) than carbon-dioxide. PCB is a highly toxic substance that is no longer commonly used for electrical 
insulation. For this project, the proponent is advised to use mineral insulating oil for cooling and insulation and to 
minimize or completely stop the use of SF6 and PCB. 
 

3.5  Site Analysis  

3.5.1  Substation  

The inherent topography of the proposed 27.3 -acre site makes it somewhat have two distinct divisions of the terrain. 
To the Northwest of the site there is a sharp cliff that towers almost to the mid periphery of the site to the west. The 
cliffôs sharp decent reduces eastward. This divides almost the entire land into two lower staircase and an upper 
staircase. 
 
Due to the terrain, the land is not homogenous and therefore, selection of three appropriate specific sites (of about 
8 acres) from within the entire vast land was done as shown in the layouts below. From the three earmarked potential 
sites, the most appropriate will be picked.  (see image below). Since the earmarked sites are within the 27.3 acres 
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piece of land, their difference in suitability is very minimal hence whichever site that shall be picked will serve the 
purpose.  
 

 
Figure 6:Site layout indicating alternative sites within the land 

 
3.5.2  Description of LILO Options   

  

3.5.2.1  400kV Loop in (to Kimuka 400/220kV substation)   

  
Two alignments were considered by the Project Implementation Team (PIT).    
  
Option 1   
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The first one ran parallel to the 400 kV line that goes to the Kimuka 220kV substation. This is shaded green in the 
attached drawing below. This alignment is described with the following GPS coordinates:  

  
System Settings:  Degrees ï ARC1960 ï UTM37S  
=============================================   
   
No.     Name                            E                       N                Chain (M)       
--------------------------------------------------------------------------------------   
1         TOWER 7/1.              229213.000     9853195.000           0.000                               
2         SUSWA1                   229317.000     9852869.000        342.187                
3         SUSWA2                   229907.000      9852846.000        932.635                    
4         SUSWA TT               230344.000      9852994.000      1394.017               
5         SUSWA GANTRY   230519.000     9852987.000      1569.157                 

  
This alignment affects 38 parcels.   
  
Option 2   
 
It is in this regard that a second alignment was considered. This is shaded pink in Figure 7 below. This alignment 
is described with the following GPS coordinates:  
  

System Settings:  Degrees ï ARC1960 ï UTM37S  
=================================================   
No.   Name                  E                        N                   Chain (M)        
----------------------------------------------------------------------------   
1      ap1                   229190.440     9853311.762          0.000                          
2      ap2                   229268.336     9853160.848      169.832                   
3      ap3                   229527.048     9853216.598      434.483                    
3      ap4                   230009.797     9853187.985      918.080               
4      suswa tt            230344.000      9852994.000     1304.501                    
6      suswa gantry    230519.000     9852987.000     1479.641    
  

Analysis of this option revealed that 26 land parcels would be affected by this alignment.   
 
In both options, Terminal Tower and Gantry positions were maintained . 

3.5.2.2  400kV Loop out (of Kimuka 400/220kV substation)   

The alignment for the loop out was maintained for both options described above. This alignment is described with 
the following GPS coordinates.  
  
System Settings: Degrees ï ARC1960 ï UTM37S   
=========================================================   
No. Name                                                      E                       N             Chain (M)         
-------------------------------------------------------------------------------------------------   
1    ISINYA GANTRY                          230519.000      9852936.000         0.000                            
2    ISINYA TT                                      230384.000       9852942.000     135.133                     
3    TOWER3                                         229910.040      9852793.660    631.765                  
4    TOWER2                                         229522.110      9852808.650    1019.984                  
5    PROPOSED NEW TOWER-A       229385.871      9852813.917   1156.325                
6    PROPOSED NEW TOWER-B        229328.643     9852760.971   1234.289                  

3.5.2.3  220kV Connection (Kimuka 400kV to 220kV substation connection)   

   
The alignment for the 220 kV connection to the 220kV Kimuka substation was maintained for either option 
described above. This connection has the following GPS coordinates:  
  
System Settings: Degrees ï ARC1960 ï UTM37S  
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=============================================================   
   
No. Name                                                  E                     N                   Chain (M)         
----------------------------------------------------------------------------------------------------   
1    KIMUKA GANTRY                      230796.000      9852917.000        0.000                                
2    KIMUKA TT                                   230896.000      9852914.000    100.045                    
3    PROPOSED NEW TOWER-C      231037.999      9852778.227    296.509    
 

 
Figure 7: The schematic layout of the LILOs 

3.5.2.4  Evaluation of LILO Options   

From the description of LILO options above, it was found out that option 2 did not have any more advantage than 

option 1 as both were affecting so many parcels. Furthermore, choosing option 2 would create an island of land 

parcels sandwiched between transmission lines. It was feared that the landowners in the island would eventually 

want to be moved out and hence seek compensation from KETRACO.  

It is in this regard option -1 was settled for as the optimal alternative.
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4 CHAPTER THREE: ENVIRONMENTAL  AND SOCIAL  SET-UP OF THE PROJECT 

AREA 
 
 
4.1 Introduction  
This section is vital to this report since it provides the baseline state of the environment both biophysical, social, 
and economic prior to commencement of the project. The section is significant in undertaking the projectôs impact 
prediction and analysis.  The baseline has been categorized into two: general baseline at the County level (Kajiado 
West Subcounty) and at the project site specific level.  
 
4.2  Maasai History and Culture  

 
4.2.1  Origin, Migration and Assimilation  

According to their oral history, the Maasai originated from the lower Nile valley north of Lake Turkana (Northwest 
Kenya) and began migrating south around the 15th century.  They arrived at a long land mass, stretching from what 
is now northern Kenya to central Tanzania between the 17th and late 18th century. 

4.2.2  Settlement in East Africa  

The Maasai territory reached its largest size in the mid-19th century and covered almost all of the Great Rift Valley 
and adjacent lands, from Mount Marsabit in the north to Dodoma in the south. At this time the Maasai, as well as 
the larger Nilotic group they were part of, raised cattle as far east as the Tanga coast in Tanganyika (now mainland 
Tanzania). Raiders used spears and shields but were most feared for throwing clubs (orinka ) which could be 
accurately thrown from up to 70 paces (well over 100 yards). 

Starting with a 1904 treaty, and followed by another in 1911, Maasai lands in Kenya were reduced by 60 per cent 
when the British evicted them to make room for settler ranches, subsequently confining the Maasai to present-day 
Samburu, Laikipia, Kajiado and Narok districts.  

Maasai in Tanganyika (now mainland Tanzania) were displaced from the fertile lands between Mount Meru and 
Mount Kilimanjaro, and most of the fertile highlands near Ngorongoro in the 1940s. More land was taken to create 
wildlife reserves and national parks:  Amboseli National Park, Nairobi National Park, Maasai Mara, Samburu 
National Reserve, Lake Nakuru National Park and Tsavo in Kenya; and Lake Manyara, Ngorongoro Conservation 
Area, Tarangire and Serengeti National Park in Tanzania. 

Maasai are pastoralists and have resisted the urging of the Tanzanian and Kenyan governments to adopt a more 
sedentary lifestyle. They have demanded grazing rights to many of the national parks in both countries. 

Maasai land now has East Africaôs finest game areas. Maasai society never condoned the trafficking of human 
beings, and outsiders looking for people to enslave avoided the Maasai. 

The Maasai are a Nilotic ethnic group inhabiting northern, central and southern Kenya and northern Tanzania. 
They are among the best-known local populations internationally due to their residence near the many game parks 
of the African Great Lakes, and their distinctive customs and dress. The Maasai speak the Maa language.  Some 
have become educated in the official languages of Kenya and Tanzania, Swahili, and English. 

4.2.3  Bead Working  

Done by women, bead working has a long history among the Maasai, who articulate their identity and position in 
society through body ornaments and body painting. Visitors to the Enjoolata Center can watch and interact with 
the Maasai women making traditional jewellery and other beaded items.  

Before contact with Europeans, the beads were produced mostly from local raw materials. White beads were made 
from clay, shells, ivory, or bone. Black and blue beads were made from iron, charcoal, seeds, clay or horn. Red 
beads came from seeds, wood, gourds, bone, ivory, copper or brass. 
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When late in the nineteenth century, great quantities of brightly colored European glass beads arrived in Southeast 
Africa, bead workers replaced the older beads with new materials and began to use more elaborate color schemes. 
Currently, dense, opaque glass beads with no surface decoration and a naturally smooth finish are preferred. 

4.2.4  Shelter  

As a historically nomadic and then semi-nomadic people, the Maasai have traditionally relied on local, readily 
available materials and indigenous technology to construct their housing. The traditional Maasai house was 
designed for people on the move and was thus very impermanent in nature.  Constructed by able-bodied women, 
the houses are either somewhat rectangular shaped with extensions or are circular. 
 
The structural framework is formed of timber poles fixed directly into the ground and interwoven with a lattice of 
smaller branches, called wattle.  The wattle is then plastered with a mix of mud, sticks, grass, cow dung, human 
urine, and ash. The cow dung ensures that the roof is waterproof. The home pictured ï  enkaj or engaji ï is small, 
measuring about 10 x 15 feet and standing only five feet high. Within this space, the family cooks, eats, sleeps, 
socializes, and stores food, fuel, and other household possessions. Small livestock is also often accommodated 
within the enkaji.  
 
Villages are enclosed in a circular fence (an enkang) built by the men, usually of thorned acacia, a native tree. At 
night, all cows, goats, and sheep are placed in an enclosure in the centre, safe from wild animals. 
At the Enjoolata  Center, visitors can experience life in a traditional Maasai compound, and see how homes are 
built today just as they have been for generations. 
 

4.2.5  Music and Dance  

Maasai music traditionally consists of rhythms provided by a chorus of vocalists singing harmonies while a song 
leader, or olaranyani , sings the melody. The olaranyani  is usually the singer who can best sing that song, although 
several individuals may lead a song. 
 
The olaranyani begins by singing a line or title (namba) of a song. The group will respond with one unanimous 
call-in acknowledgement, and the olaranyani will sing a verse over the groupôs rhythmic throat singing. Each song 
has its specific namba structure based on call-and-response. Common rhythms are variations of 5/4, 6/4 - and ¾ -
time signatures. Lyrics follow a typical theme and are often repeated verbatim over time. Neck movements 
accompany singing. When breathing out, the head is leaned forward. The head is tilted back for an inward breath. 
Overall, the effect is one of polyphonic syncopation.  Unlike most other African tribes, Maasai widely use drone 
polyphony.  
 
Women chant lullabies, humming songs, and songs praising their sons.  Nambas, the call-and-response pattern, 
is the repetition of nonsense phrases and monophonic melodies.  Repeated phrases following each verse are sung 
on a descending scale, and singers responding to their own verses are characteristic of singing by females. When 
many Maasai women gather, they sing and dance among themselves. 
Visitors to Basecamp will have several opportunities to observe and enjoy these traditional songs and dances, 
performed by Maasai men and women. 

The peak season for singing and dancing is during the rains, which is of course a favourable time to celebrate 
important passages of life such as circumcision and marriage. This mostly occur around the manyattas and involve 
flirting.  

4.2.6  Maasai Religion  

The Maasai people are monotheistic, and their God is named Engai or Enkai, a God who is mostly benevolent and 
who manifests himself in the form of different colours, according to the feelings he is experiencing. Said colours 
have precise meanings: black and dark blue mean that God is well-disposed towards men; red, on the other hand, 
is identified with Godôs irritation. 

Enkai has two manifestations: Enkai -Narok , the Black God, good and beloved, brings grass and prosperity. He is 
found in thunder and rain.  Enkai -na-Nyokie , the Red God, vengeful, brings famine and hunger. He is found in 
lightning and is identified with the dry season.  



Kenya Electricity Transmission Company Limited 

38 | P a g e 
Environmental & Social Impact Assessment Project Report for 400/220kV Kimuka Substation and associated LILO, February 2024 

 

The importance of cattle to the Maasai can be traced back to their religion and to Enkai. Today most of the Maasai 
people are Christians and very few are Muslims. 

4.2.7  Maasai Diet  

The traditional Maasai diet consists of six basic foods: meat, blood, milk, fat, honey, and tree bark. They drink both 
fresh and curdled milk. The fresh milk is drunk from calabash and sometimes itôs mixed with fresh cattle blood. 
The blood is obtained by nicking the jugular vein. Mixed blood and milk is mostly used as a ritual drink and as 
nourishment for the sick. Bulls, oxen and lambs are slaughtered for meat on special occasions and for ceremonies. 
The by-products of the animals ï skin and hides are used as bedding while cow dung is used for building (it is 
smeared on the walls). The Maasaiôs entire way of life truly revolves around their cattle. More recently, the Maasai 
people have supplemented their diet with farm crops such as maize meal, rice, and cabbage among other food 
crops.  

4.2.8  Maasai Clothing  

 Clothing varies by sex, age, and place. Young men wear black for several months after their circumcision. 
Although, red is a favored colour among the Maasai. Black, Blue, checked, and striped cloth are also worn, together 
with multi -coloured African garments. In the 1960s the Maasai began to replace sheepskin; calf hides and animal 
skin for more commercial material. The cloth used to wrap around the body is the called Shúkà in the Maa 
language. 

The Maasai women regularly weave and bead jewellery, which plays an essential part in the ornamentation of their 
body. Ear piercing and the stretching of earlobes are also part of Maasai beauty, and both men and women wear 
metal hoops on their stretched earlobes.  
 

 
Figure 8: Traditional Clothing of Maasai; Maasai Shukaôs 

ô 
Maasai Hair:  The Maasai people, both women and men mostly shave their head to celebrate rites of passage such 
as circumcision and marriage. This represents the fresh start that will be made as one passes from one to another 
of lifeôs chapters. Itôs only the Maasai warriors who are allowed to wear long hair, which they weave in thinly 
braided strands.  

The Maasai children are named upon reaching the age of 3 ñmoonsò and their heads are shaved clean apart from 
a tuft of hair, which resembles a cockade, from the nape of the neck to the forehead. The young boys are also shaved 
two days before they are circumcised. The young warriors then allow their hair to grow and spend a great deal of 
time styling the hair.  
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Figure 9: Maasai Warrior Hair Style  

 

4.2.9  Preserving the Culture of Cattle, Sustainably  

Maasai society is firmly patriarchal in nature, with elder Maasai men sometimes joined by retired elders, 
determining most major matters for the Maasai tribes. For Maasai people living a traditional way of life, the end 
of life is virtually without a forma l funeral ceremony, and the dead are left out in the fields for scavengers. Burial 
has in the past been reserved for great chiefs only, since it is believed by the Maasai that burial is harmful to the 
soil.  
 
Traditional Maasai peopleôs lifestyle concentrates on their cattle which make up the primary source of food. 
Amongst the Maasai the measure of a manôs wealth is in terms of children and cattle. They believe that a man who 
has plenty of cattle but not many children is poor and vice versa. A Maasai myth says that God afforded them all 
the cattle on earth, resulting in the belief that rustling from other tribes is a matter of claiming what is rightfully 
theirs, a practice that has now become much less common.  
 
Traditionally a Maasai manôs wealth and status were determined by his number of cattle and number of children. 
We are training herders in grazing practices so that grazing I  sustainable, and the ecosystem is healthy. We are 
also encouraging better cattle genetics, with herders attaining the same value with fewer cattle.  The improved 
quality means cows can be sold directly to safari camps for meat.  These efforts help to preserve and sustain the 
core of the Maasai culture, which is cattle. 
 

4.2.10  Threats  

Poverty and unemployment threaten this livelihood leading to increased land sales and subsequent subdivision 
and fencing off land, making large areas of land inaccessible to wildlife. This negatively impacts their migrations, 
the Mara is home to the largest, most spectacular wildlife migrations on the planet.  

This resulting fragmentation increases the risks from climate change, and diseases, bringing erratic weather 
patterns and unpredictable rainfall.  

4.3  General Baseline for Kajiado County  
 

4.3.1  Energy access  

The County is one of the frontier counties in the development green energy. Ngong Hills wind power station is 
connected to the national power grid with a capacity of 25.5 MW. Kipeto 1&2 wind power project, Magadi solar 
project and Mt. Suswa geothermal project are also underway. The major sources of lighting energy are electricity, 
solar, lantern and tin lamp. The Analytical Report on Housing Conditions, Amenities and Household Assets 2012 
indicates that the percentage distribution of households using electr icity is 39.8, tin lamp 39.8 and lantern 18.9 
percent. The major sources of cooking energy are Liquefied Petroleum Gas (LPG), paraffin, firewood,  and charcoal. 
The percentage distribution of households using the smoky cooking fuels (paraffin, firewood,  and charcoal) in 
rural areas is 94.6 and 74.5 percent in urban areas. Firewood is the most used cooking fuel in rural areas with 75.3 
percent of households while charcoal is mostly used in urban areas with 35.6 percent households. LPG is mostly 
used for cooking in urban areas followed by electricity with 21.4 and 2.0 percent respectively.  
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The county has great potential around green energy, specifically wind, solar, biogas among others. To ensure access 
to affordable, reliable, sustainable, and modern energy for all, the county needs to increase accessibility and 
increase the share of renewable energy in the national grid. The government has put a ban on charcoal production 
in the country and is promoting tree planting to improve the country ôs tree cover, there is need to promote use of 
alternative sources of energy for domestic and industrial use.  

4.3.2  Land and Land Use  

Land is considered an important factor of production and development. The county is endowed with vast land and 
diverse land resources within the arid and semi-arid zones of Kenya. It must therefore be put to best and 
sustainable use. The county. The predominant activity on the land is livestock farming where majority of the 
residents in rural areas (particularly the Maasai ) practice pastoralism. There are however areas where small and 
medium scale crop farming is practiced in high potential areas such as Ngong, Loitokitok, and Nkuruman. Flower 
farming is mainly practiced in large scale within Isinya and Kitengela areas. Horticultural farming is also picking 
targeting both the local and international markets. 

4.3.3  Land ownership categories/ classification  

Land in Kajiado is categorized as community land, private land or public land and registered as leasehold or 
freehold interest.   

4.3.4  Environmental threats  

Kajiado being an ASAL is characterised by prolonged periods of abnormally low rainfall and shortage of water. 
This results to substantial impact on the ecosystem and agriculture harming the local economy. The above-
mentioned areas have been highly degraded by illegal tree felling, charcoal burning, over harvesting of sand risking 
loss of biodiversity , pollution and loss of aesthetic value. Flash floods are a common menace during long rains 
season mainly because of erosion and lack of vegetation cover.  

4.3.5  Health Access  

There are four (4) sub county hospitals; Kajiado, Loitokitok, Ngong and Kitengela; sixteen (17) health centres and 
seventy-eight (78) dispensaries run by the county government. There are also six (6) hospitals, thirteen (13) 
nursing homes, seven (7) health centres, twenty-seven (27) dispensaries and one hundred and one (101) clinics 
which are either run by private, faith based, community based and other non-government organizations. The 
county has 92 community health units initiated out of which only 78 are  active. The doctor population ratio is 
1:26,094, Public Health Staff is 1: 7,619, and the nurse population ratio is 1: 1,068. The average distance to a health 
facility is 14.3 km with only 9.9 percent of the population within less than a Kilometre to a health facility.  
 

4.3.6  Population size and composition  

The Population of Kajiado County as of 2019 census results was 1,117,840 with a projected population of 1,386, 
794 by 2027. 
The 2018 projected population stands at 1,112,823 with female population constituting of 50.2 percent and male 
population constituting of 49.8 percent of the total population. The population is projected to be 1, 386,794 in 2017. 
 

4.3.7  Climatic Conditions  

Kajiado County has a bi-modal rainfall pattern with two distinct raining seasons. Ngong (Kajiado north) had the 
highest average annual rainfall of 1454.05mm, followed by Isinya (Kajiado east) 896.16mm and Mashuuru 
(Kajiado central) 674.70mm and least for M agadi (Kajiado west) 450.50mm. The result revealed that rainfall trend 
in Kajiado County has a high variability level both spatially, seasonally and inter annually. Spatial variation 
revealed that Ngong had the highest level of CV% of 27.5%, followed by Isinya 26.4% and Mashuuru 25.5% and 
least for Magadi 21.5%. Except for Ngong, the result shows that the short rain (October ï December) had higher 
coefficient of variance than the long rains (March ï May). 
 
4.4  Specific Baseline Information for the project site  
 

4.4.1  Transport infrastructure  

The project area is well traversed by a network of tarmacked roads infrastructure. The major road being the Ngong 
Suswa highway. The site from the tarmac road is accessed by a well graded earth road as shown in plate 3-1. Close 
to the project is the Standard Gauge Railway Line. 
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Plate 4-1: Access earth road on site  

 

4.4.2  Similar infrastructure  

 
Within the proximity of the 400kV substation project, there is a 220 /66 kV Ngong substation whose construction 
is ongoing but nearing completion. The proposed 400kV substation will step down the incoming 400kV power 
from the Suswa 400kV substation via Suswa Ngong 400/220kV Transmission line, then feed  it into the  Kimuka  
220 kV substation (under construction) . The Kimuka 22okV will further step down the power to 66kV to be 
evacuated for use by 66kV feeder lines as a reinforcement for Ngong area. Secondly, the power will also leave the 
Kimuka 220kV substation through an alternative circui t a loop (line in line out) connecting the two Kimuka 
substations to join the Suswa- Isinya 400/220kV transmission line at 220kV, evacuating the power to Isinya 
220kV substation.   
 

 
Figure 10: The 400kV Suswa Isinya Transmission line 

 

Site TopographyThe inherent topography of the proposed 27-acre site makes it somewhat have two distinct 
divisions of the terrain. To the Northwest  of the site there is a sharp cliff that towers almost to the mid periphery 
of the site to the west. The cliffôs sharp decent reduces eastward. This divides almost the entire land into two lower 
staircase and an upper staircase. 
 
Due to the terrain, the land is not homogenous and therefore, selection of three appropriate specific sites (of about 
8 acres) from within the entire vast land was done as shown in the layouts below from the three earmarked 
potential sites, the most appropriate will be picked.  (see image below): 
 






















































































































































































