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EXECUTIVE SUMMARY 

 
Introduction 
The Lake Turkana Wind Power Project will be the biggest energy project involving 
exploitation of wind resource for generation of electric power in Kenya and the whole 
of the Africa Continent. This project will be situated in the Loiyangalani Division of the 
Marsabit District in Eastern Province of Kenya. The project will be developed and 
operated by the Lake Turkana Wind Power Ltd (LTWP), a consortium of foreign and 
local entrepreneurs. The project will be constructed in three phases in accordance to 
the following schedule:  

¶ Phase 1: Installation of 40 turbines and full connection to the Kenyan grid 
(operational in 2009/10); 

¶ Phase 2: Installation of 30 additional turbines (operational in 2010/11); and  

¶ Phase 3: Installation of 30 turbines added to the above turbines (operational 
in 2012/13). 

 As a possible alternative, LTWP is considering the installation of 300 turbines of 
about 1 MW each. 
  

Project Objective 
The aim of the Turkana Wind Power Project is to construct a power plant (east of 
southern tip of Lake Turkana in Marsabit District) in order to generate electricity from 
wind powered  turbines to feed into national grid. The project mainly involves 
developing a wind park which consists of a hundred turbines each with a capacity of 
3 Megawatts (MW). The total power that the project will generate amounts to 
300MW. This power output will add 30% to the existing capacity that is currently 
available in Kenya.  

 
Study objective 
The entry of the Lake Turkana Wind Power Ltd into the Kenya power mix will help the 
country to address power shortage and enhance further economic growth. However, 
large scale production of power as projected in the Lake Turkana Wind Power 
Project is likely to have significant impact on environment of the project area. Hence 
a need to carry out Environmental Impact Assessment for the proposed project in 
accordance to the National Environment Management Authority  (NEMA) Guidelines. 

 
Legal Requirements 
The Environmental (Impact Assessment and Audit) Regulations of 2003, contained in 
Kenya Gazette Supplement No. 56, Legal Notice 101, have been used to guide the 
methodology and provide the framework for the Environmental Impact Assessment of 
the proposed Lake Turkana Wind Power Project. This environmental impact 
assessment report has been prepared in accordance to the outline contained in Part 
1V of the above regulations stating:  

¶ The proposed location of the project; 

¶ A concise description of the national environmental legislative and regulatory 
framework, baseline information, and any other relevant information related to 
the project; 

¶ The objectives of 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; 
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¶ The products, by-products and wastes generated by the project; 

¶ A description of the potentially affected environment; 

¶ The environment effects of the project including the social and cultural effects 
and the direct, indirect, cumulative, irreversible, short-term and long-term 
effects anticipated; 

¶ Alternative technologies and processes available and reasons for preferring 
the chosen technology and processes; 

¶ Analysis of alternatives including project site, design and technologies and 
reasons for preferring the proposed site, design and technologies. 

¶ An environmental management plan proposing the measures for eliminating, 
minimizing or mitigating adverse impacts on the environment; including the 
cost, time frame and responsibility to implement the measures; 

¶ Provision of an action plan for the prevention and management of foreseeable 
accidents and hazardous activities in the cause of carrying out activities or 
major industrial and other development activities; 

¶ The measures to prevent health hazards and to ensure security in the 
working environment for the employees and for the management of 
emergencies; 

¶ An identification of gaps in knowledge and uncertainties which were 
encountered in compiling the information; 

¶ An economic and social analysis of the project; 

¶ An indication of whether the environment of any other state is likely to be 
affected and the available alternatives and mitigating measures; and  

¶ Such other matters as the Authority may require. 
 

Salient Findings 
The potential environmental impacts of the proposed project are summarised in the 
environmental impact matrix shown below. The implementation of the Lake Turkana 
Wind Power Project in the project area will lead to a variety of socio-economic  
benefits including stabilization of electricity in Kenya, promotion of economic growth, 
contribution to the Government revenue, increased employment and improvement of 
roads and other benefits in the project area.  
 
Against the benefits brought about by the project, there will be some negative 
impacts emanating from both the construction and operation activities of the 
proposed project. The increase in number of people in the project area following the 
commissioning of the project will lead to a number of negative socio-economic  
impacts including cultural contamination, visual intrusion, increased incidences of 
diseases, insecurity, and community conflicts, challenges of labour force 
management, and increased accidents and occupational hazards.  
 
The project activities are likely to cause minor negative impacts on the environment 
of the project area including loss of habitat, destruction of floral and faunal 
communities, disturbance to livestock, soil erosion and potential siltation of aquatic 
habitats, pollution, ponding conditions and increase in noise. Perhaps the most 
serious negative impact the project is likely to have on the project area is the 
potential for birdsô mortality through collisions with the turbines. 
 
The study has proposed several measures to reduce negative impacts including 
amelioration of social negative impacts, noise abatement, waste management, 
reduction of visual intrusion, restoration of habitat and biodiversity, reduction of soil 
erosion and siltation and prevention of accidents and health hazards. In addition, 
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measures have been proposed with regard to the siting of the wind park in order to 
reduce collision of birds with turbines.  
 
A summary of the affected key environmental variables and the intensity of impacts is 
summarised in the matrix below:   
 
Environmental Impact Matrix 

Environmental Parameters Intensity of Impact 

Stabilization of electricity sector +3 

Promotion of economic growth +3 

Contribution to the Government revenue +3 

Increased employment  +2 

Improved communication  +2 

Visual intrusion -1 

Cultural contamination -1 

Increased incidences of diseases -1 

Labour force management challenges -1 

Increased accidents  -1 

Loss of habitat,  -1 

Destruction of flora and fauna  -1 

Disturbance to livestock -1 

Soil erosion and siltation   -1 

Pollution -1 

Ponding conditions  -1 

Increase in noise levels. -1 

Birdsô mortality through collisions  -2 

 
Interpretation 
+3 Highly Positive Impact ï Impact with national or international benefits 
+2 Moderately Positive Impact ï Likely to impact on quality of life within the region / project area 
+1 Light Positive impact ï Minor impact but of significant local benefit  
0 No Impact 
-1 Light Negative Impact ï Minor negative impact at the local level 
-2 Moderate Negative Impact ï A negative impact likely to adversely affect the environment or 

quality of life in the region / project area if not mitigated 
-3 Severe negative impact with national or international implications    

  
Environmental management including monitoring has been identified as an important 
process in the protection of environment of the project area. This will reveal changes 
and trends brought about by the presence and operations of the installed wind park 
facility. The total cost for the protection of the environment and other related activities 
is estimated at KSh.19,800,000 ( 2̀04,117) for the first year project operation. The 
break down of the cost estimates is presented in the Table below:    
 
Cost Estimates for the Environmental Management (One Year Operation)  

Project Activity Cost Estimate 
(KSh) 

1 Remuneration for environmental officer to implement the proposed  
management plan  

2,500,000 

2 Purchase of a vehicle and other transportation requirements for 
environmental officer 

4,500,000 

3 Support for community awareness and sensitization programme 1,500,000 

4 Project social responsibility programme (support to fisheries, community 
water supply, environmental conservation, health, education etc.) 

4,000,000 

5 Cost of monitoring activities including a one-year baseline field study on 
impacts of the wind park on birds.  

1,500,000 

6 Sample analysis (chemical and biological, and other samples)  100,000 

7 Purchase of consumables (computer, sampling apparatus, field equipment 
etc.  

300,000 

8 Purchase of stationery, documentation and report writing  100,000 
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9 General landscaping works including construction of soil traps                                                                                1,500,000 

10 Waste management activities including purchase of an incinerator 2,000,000 

11 Contingencies (10% of the total cost of the proposed  environmental 
management plan)  

1,800,000 

Total Estimated Cost for Environmental Management KSh 
19,800,000 

  
 
Recommendations 
The Consultants have proposed the following recommendations that will enhance 
sustainable implementation of the proposed Lake Turkana Wind Power Project and 
protect the environment of the project area: 
  

1. Due to the increased population in the project area and the subsequent high 
demand of fuel wood resources, there will be a need to encourage the 
workers to use alternative sources of energy during the implementation of the 
project in order to protect the scarce wood resources of the project area.  

 
2. Given the high level of expectations created in the community about the 
project, it is recommended that the communityôs expectations are managed 
by having candid dialogue with them right from the start. 

 
3. The project needs to sensitize the local community on potential cultural 

contamination and other negative impacts in the project area, in order to 
protect the local community from the negative habits and customs of 
outsiders.   

 
4. As part of its social responsibility, the project should develop a plan to assist 

the marginalised communities in the project area, in accordance to the local 
community felt needs. However before any social responsibility work is 
carried out, a Participatory Rural Appraisal (PRA) should first be carried out to 
identify the communities needs.  

 
5. Through out the project life, the developer needs to support the 

implementation of environmental management (including mitigation plan and 
monitoring) in order to protect the environment of the project area from the 
negative impacts of project implementation.  

 
6. In order to conduct a sustainable environmental management in the project 

area, there will be a need to engage an Environmental Officer to be stationed 
at Loiyangalani. The proposed environmental officer will put in place 
mechanisms to initiate and operationalize the proposed mitigation plan and 
environmental monitoring on a regular basis.   

 
7. Since the major land use of the project area is livestock keeping, measures 

should be put in place to avoid disturbance of livestock activities especially 
grazing/browsing and access to watering points. Except for the small area  
fenced around the substation, there should be no fencing around the wind 
park perimeter.  

 
8. In order to avoid impacts of birdsô collisions with turbines, the project 

developer should put in place mechanisms for a careful design and siting of 
the wind park. The wind park design should allow for wide corridors between 
a cluster of turbines. The wind park will need to be sited away at least 3km 
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from the shore of Lake Turkana and at least 1km away from the nearest 
canyon.  

 
9. The project needs to carry out investigations to verify predictions made during 

the course of environmental impact assessment study especially with regards 
to the impacts on the avifauna of the project area. In this regard it is 
recommended that a minimum one-year baseline field study needs to be  
undertaken to determine the use of the study area by migrating and over 
wintering species of birds and to identify species that may be adversely 
affected by wind park presence. 
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1.  INTRODUCTION  

Lake Turkana Wind Power Project (LTWP) will be the biggest energy project 
involving exploitation of wind resource in Kenya and the whole of Africa Continent. 
The project is located on the south eastern border of Lake Turkana in the northern 
Kenya. The proposed project will generate 300MW from wind energy to be injected 
into the Kenyan national grid.  
 

1.1  Project Background  

The Lake Turkana Wind Project preparatory phase effectively started towards the 
end of 2005 when the project location was first visited by the principal investors 
(KP&P, ANSET Africa Ltd and Mr. Dolleman) with subsequent signing of the 
Memorandum of Understanding (MoU) for joint cooperation. Thereafter the project 
partners requested and were granted (in April 2006) exclusive rights by national 
authorities to study the wind resources in the area concerned. In order to facilitate the 
wind study, an 80 metre high guy mast was erected with all the necessary equipment 
for measuring and recording wind resources at prescribed heights. Wind 
measurements for 12 months commenced in November 2006. In the same year, an 
initial infrastructure review was made by the Dutch Company, Mammoet. This 
involved an assessment of the route from the seaport of Mombasa to Lake Turkana 
in order to determine the effort required for logistical operation of transporting the 
masts and turbines. In addition, initial review of electricity grid was carried out. Finally 
discussions were held with Kenya Power and Lighting Company (KPLC) and a letter 
of interest to purchase the power generated by the Lake Turkana Wind Power project 
was subsequently issued.  
 
Having successfully completed the preparatory phase, the project entered the 
feasibility phase from November, 2006. Since then several project activities have 
been either initiated or are currently in various stages of development. They include:  

¶ Wind measurements on site; 

¶ Economic feasibility; 

¶ Electricity grid analysis; and  

¶ Environmental impact assessment. 
 

1.2  The Need for the Project 

The current energy policy objectives in Kenya emphasize the need for energy 
availability and accessibility at cost effective prices. The policy also supports 
sustainable socio-economic development while protecting and conserving the 
environment. The main sources of energy in Kenya are electricity, wood fuel, 
petroleum and renewable energy. Of the total energy requirements in the country, the 
bulk (68%) of the countryôs primary energy consumption comes from wood fuel and 
other biomass sources. This is followed by petroleum at 22%, electricity at 9% and 
other sources at 1%.   
 
Of the above main sources of energy in Kenya electricity is very crucial for the 
economic development of the nation. The provision of inexpensive and reliable 
supply of electricity is the lifeblood of our economy. However, today Kenyaôs 
electricity supplies are unreliable and expensive. This has arisen for a variety of 
reasons including ineffective management of power purchase agreements leading to 
extremely high tariffs of privately generated power, inequitable distribution of 
operating costs, weak and ineffective management of power, bloated workforce, 
wasteful and cost ineffective procurement, failure to invest in system reinforcement, 
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poor maintenance and distribution infrastructure and poor governance among other 
problems afflicting the energy sector.  
 
Since 1994 a number of reforms have been carried out to streamline the electric 
power sector. These include review of tariff, retrenchment in the key utility 
institutions, liberalization of the electric power generation and separation of power 
distribution from generation and regulatory services. The public sector organizations 
in the electric power sub-sector have been re-organized into one company for 
generation (KenGen) and a company for transmission and distribution (KPLC). The 
electric Power Act of 1997 provided for the establishment of the Electricity Regulatory 
Board (ERB) whose functions include setting and reviewing consumer tariff, 
approving power purchase agreements, and promoting environmental health and 
safety regulations. It should be noted that the Kenya Government has started 
restructuring the electricity sector focusing on ending the public monopoly of KPLC 
over the distribution of electricity. In addition a need has been expressed to privatize 
the organization over the medium term.  
         
One of the strategies to streamline the power sector is to implement liberalization of 
the power generation. Towards the implementation of this strategy, there are at 
present four (4) operational private and independent power producers (IPPs). The 
IPPs include Iberiafrica Power, Westmont Power, Orpower 4, and Tsavo Power 
Company. However, the IPPs serve only a small fraction of the power market with a 
combined installed capacity of 187MW when compared to Kenyaôs total installed 
capacity of 1094MW.   
 
Currently the electricity sector in Kenya only reaches an estimated 10% of the 
population. Further electricity generation is therefore necessary in order to reach a 
greater percentage of the population and support economic growth. The situation is 
aggravated by the fact that 60% of the electric power produced is based on 
hydropower which has been often unreliable especially during the dry seasons. For 
example in 1999 and 2002, severe droughts greatly affected the power production of 
the hydroelectric dams and nearly brought economic activities to a standstill. The 
above experience underscores the need to increase power production and to 
diversify the power sources. The entry of the Lake Turkana Wind Power Ltd into the 
Kenya power scenario will help the country to address power shortage and enhance 
further economic growth. Towards this objective, the implementation of the proposed 
Lake Turkana Wind Power Project  will provide the country with a large (300MW) and 
relatively cheap source of energy.  

 

1.3 Project Objectives  

The aim of the Turkana Wind Power Project is to construct a power plant (south east 
of Lake Turkana in Marsabit District) in order to generate electricity from wind 
powered  turbines to feed into national grid. This project mainly involves developing a 
wind park which consists of a hundred turbines each with a capacity of 3 Megawatts 
(MW). The total power that the project will generate amounts to 300MW. This power 
output amounts to 30% of the existing capacity that is currently available in Kenya. 
The project is scheduled to be constructed in three phases as follows: 

¶ Phase 1: 40 turbines and full connection to the Kenyan grid (operational in 
2009/10); 

¶ Phase 2: 30 turbines added to the park (operational in 2010/11); and  

¶ Phase 3: 30 turbines added to the park (operational in 2012/13).  
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As a possible alternative, LTWP is considering the installation of about 300 turbines 
of about 1MW each with a total capacity of 300MW. 
 
The Lake Turkana Wind Park will be built and operated by Lake Turkana Wind Power 
Ltd. The KPLC has expressed the interest to buy this capacity at rates which will be 
favourable to the consumer. Despite the remoteness of the project location, the wind 
park will be incorporated into the national grid through the connection to the Ol Karia 
Geothermal Power Station, near Naivasha.  

 

1.4  Study Objectives 

As stared above, the entry of the Lake Turkana Wind Power Ltd into the Kenya 
power mix will help the country to address power shortage and enhance further 
economic growth. Towards this objective, the implementation of the proposed Lake 
Turkana Wind Power Project will provide the country with a large (300MW) and 
relatively cheap source of energy. However, large scale production of wind power as 
projected in the Lake Turkana Wind Project is likely to have significant impact on 
environment of the project area. Hence a need to carry out Environmental Impact 
Assessment (EIA) for the proposed project in accordance to the National 
Environment Management Authority (NEMA) Guidelines. 
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2.  LEGAL, REGULATORY AND ADMINISTRATIVE FRAMEWORK  

2.1  Introduction  

Kenya is a developing country where about 80% of population live in rural areas and 
derive their livelihood from agriculture through crop and livestock production, fishing, 
forestry and exploitation of other natural resources. According to the 1999 population 
census report, Kenyaôs population was about 28.4 million people, and is projected to 
reach 37.5 million people by the Year 2010. About 70% of Kenyan population lives in 
12% of the total land area (referred to as high potential area) while the remaining 
30% of the population live in arid and semi-arid areas (ASALs), which account for 
88% of the total land area in Kenya. 

Today Kenya is faced with grave environmental problems and challenges that 
include land degradation, loss of biodiversity, environmental pollution and water 
management and desertification among other challenges. There is a growing 
concern that many forms of development activities cause damage to the environment 
and the natural resources upon which the bulk of national economy is based. A major 
national challenge today is how to maintain sustainable development without 
damaging the environment. It is now accepted both nationally and globally that 
development projects must be economically viable, socially acceptable and 
environmentally sound. In order to protect the environment from negative impacts of 
development, it is a condition of the Kenya Government for the developers and 
proponents of projects to conduct environmental impact assessment on the proposed 
development projects and environmental audits for the ongoing projects.  
 
Until recently, Kenya did not have a consolidated legislation for the protection and 
management of environment. The legal provisions on environmental protection were 
scattered in 77 statutes, which touched on various aspects of environment. This set 
up did not offer adequate protection of the environment mainly due to weak legal and 
institutional frameworks. Significant progress has, however, been accomplished 
towards arresting this situation. This advancement commenced with the finalization 
of the National Environmental Action Plan (NEAP) in 1993.      
 

2.2  The National Environmental Action Plan (NEAP) 

In 1993, National Environment Environmental Action Plan (NEAP) was finalized 
under the Ministry of Environment and Natural Resources (MoENR). NEAP 
addressed environment and conservation challenges, through appropriate legislative 
and institutional mechanisms. It provided not only a strategy for achieving 
sustainable development in Kenya but also served as a basis for domesticating 
Agenda 21 ï the Global Programme of Action on Environment and Development. 
NEAPôs main objectives were to coordinate stakeholders in the preparation of a 
national environmental legislation and establish a single institution with legal authority 
to coordinate the management of environmental resources that were at that time 
managed by different sectoral statutes. The adoption of the NEAP in 1994 marked an 
important step towards integrating environmental matters in the development 
planning process. Following the adoption of NEAP, the Environmental Management 
and Coordination Act (EMCA) of 1999 was enacted.  
 

2.3  Environmental Management and Co-ordination Act (EMCA) 

The main objective of the Environmental Management and Coordination Act (EMCA) 
is to provide for the establishment of an appropriate legal and institutional framework 
for the management of the environment in Kenya. EMCA further aims to improve the 
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legal and administrative co-ordination of the diverse sectoral initiatives in the field of 
environment so as to enhance the national capacity for effective environmental 
management. In addition, the Act is set to harmonize the 77 sector specific 
legislations touching on the environment in a manner designed to ensure greater 
protection of the environment in line with national objectives. The ultimate objective is 
to provide a framework for integrating environmental considerations into the countryôs 
overall economic and social development. The major institution established to 
implement and operationalize the objectives of EMCA is the National Environmental 
Management Authority (NEMA)  
 

2.4  National Environmental Management Authority (NEMA) 

In July 2002, the Government established the National Environmental Management 
Authority (NEMA), a body corporate under the Ministry of Environment and Natural 
Resources for the purpose of the administration of EMCA. The NEMA is headed by a 
Director General appointed by the President. Its functions include coordination of 
various environmental management activities, initiation of legislative proposals and 
submission of such proposals to the Attorney General. NEMA is involved in 
conducting research, investigations and surveys in the field of environment. In 
addition, NEMA has instituted Environmental Impact Assessments (EIAs) and 
Environmental Audits (EAs) as normal practices in Kenya.  

 

2.5  Environmental Impact Assessment (EIA) 

The EMCA makes it mandatory for any person being a proponent of a project to 
submit a project report to NEMA in a prescribed format. Of immediate relevance with 
regard to conducting EIA are Part VIII, Section 58 (1&2) and the Second Schedule of 
the EMCA. Section 58 (1) states that: ñNotwithstanding any approval, permit of 
licence granted under this Act or any other law in force in Kenya, any person, being a 
proponent of the project, shall before financing, commencing, proceeding with, 
carrying out, executing or conducting or causing to be financed, commenced, 
proceeding with, carried out, executed or conducted by another person any 
undertaking specified in the Second Schedule to this Act, submit a project report to 
the Authority in the prescribed form, giving the prescribed information and which shall 
be accompanied by the prescribed feesò. 
 
Section 58(2) states that the proponent of a project shall undertake or cause to be 
undertaken at his own expense an environmental impact assessment study and 
prepare a report thereof. In accordance to the Section 147 of the above Act, 
Environmental and (Impact Assessment and Audit) Regulations, 2003 have now 
been formulated and gazetted in Kenya. Gazette Supplement No. 56. Part IV, 
Section 18 (1) states that a proponent shall submit to the Authority, an environmental 
impact assessment study report incorporating but not limited to the following 
information:  

¶ The proposed location of the project; 

¶ A concise description of the national environmental legislative and regulatory 
framework, baseline information, and any other relevant information related to 
the project; 

¶ The objectives of 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; 
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¶ The products, by-products and waste generated by the project; 

¶ A description of the potentially affected environment; 

¶ The environment effects of the project including the social and cultural effects 
and the direct, indirect, cumulative, irreversible, short-term and long-term 
effects anticipated; 

¶ Alternative technologies and processes available and reasons for preferring 
the chosen technology and processes; 

¶ Analysis of alternatives including project site, design and technologies and 
reasons for preferring the proposed site, design and technologies. 

¶ An environmental management plan proposing the measures for eliminating, 
minimizing or mitigating adverse impacts on the environment; including the 
cost, time frame and responsibility to implement the measures; 

¶ Provision of an action plan for the prevention and management of foreseeable 
accidents and hazardous activities in the cause of carrying out activities or 
major industrial and other development activities; 

¶ The measures to prevent health hazards and to ensure security in the 
working environment for the employees and for the management of 
emergencies; 

¶ An identification of gaps in knowledge and uncertainties which were 
encountered in compiling the information; 

¶ An economic and social analysis of the project; 

¶ An indication of whether the environment of any other state is likely to be 
affected and the available alternatives and mitigating measures; and  

¶ Such other matters as the Authority may require. 
 

2.6  Other Relevant Legislation 

While the Environmental Management and Coordination Act supersedes all other 
environmental legislation, numerous other laws and regulations will influence the 
various aspects and activities of the proposed Lake Turkana Wind Power Project. 
The most important legislation that will guide the development and implementation of 
this project is the Electric Power Act (1998). Other relevant legislation with regard to 
this project includes: 

¶ Workmenôs Compensation Act (rev. 1988); 

¶ Geothermal Resources Regulations (1990); 

¶ Public Health Act (rev 1972); 

¶ Physical Planning Act (1996);  

¶ Water Act (2002); 

¶ Geothermal Resources Act (1982) 

¶ Wildlife (Conservation and Management ) Act (1985) 

¶ Building Code (1997); 

¶ Local Government Act (rev. 1998); 

¶ Local Government Regulations (1963); 

¶ Factories Act (rev. 1972); and  

¶ Lakes and Rivers Act (rev. 1983) among other pieces of legislation.  
There are also several World Bank documents that are relevant to this study. They 
include: 

¶ OP 4.01 Environmental Assessment; 

¶ OP 4.04 Natural Habitats; 

¶ Environmental Assessment Sourcebook; and  

¶ Pollution Prevention and Abatement Handbook, 1998. 
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2.7  Relevant International Conventions and Agreements  

Several international conventions and agreements are relevant to this study. The 
most notable include:  

¶ Convention on biological diversity (CBD); 

¶ Convention on the wetlands of international importance; 

¶ Convention on the conservation of migratory species of wildlife animals; and  

¶ African convention on the conservation of nature and natural resources. 

2.7.1  Convention on biological diversity (CBD) 

The purpose of this convention is to ensure the conservation and sustainable use of 
biodiversity. Kenya signed the convention on 5th June 1992 and ratified the same on 
26th July 1992.  

2.7.2  Convention on the wetlands of international importance as waterfowl 
habitats 

This convention is also referred to as Ramsar Convention. Its main objective is to 
promote conservation and wise use of wetlands by national action and international 
cooperation as a means to achieving sustainable development throughout the world. 
Kenya ratified the Convention on 5th June 1990.   

2.7.3 Convention on the conservation of migratory species of wildlife 
animals  

This Convention is also referred to as Bonn Convention. It is intended to ensure that 
migratory species of wild animals spelt out on Appendix I and II to that convention 
are protected from extinction. The Convention requires inter-governmental 
cooperation to ensure that the species are allowed to migrate as their nature and 
their habit is preserved.  The Convention was adopted on 23rd June 1979 and came 
to force on 1st November 1983.  

2.7.4  African convention on the conservation of nature and natural 
resources 

This convention reaffirms the importance of natural resources both renewable and 
non renewable, particularly the soil, water, flora and fauna. The main objective is to 
facilitate sustainable use the above resources. The convention was adopted in 
Algiers on 15th September, 1968 and came into force on 16th June 1969.  
 

2.8  The Proposed Environmental Impact Assessment 

Environmental impact assessment for the proposed Lake Turkana Wind Power 
Project was carried out in accordance with prescribed procedures and requirements 
of NEMA as stipulated above. A major objective of the proposed EIA is to ensure that 
the proposed wind park development in Loiyangalani in Marsabit District will be 
environmentally sound and sustainable, and that any environmental issues or 
consequences of the proposed development are recognized early and taken into 
account in the project design.  
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3.  APPROACH AND METHODOLOGY 

The consulting team started by conducting scoping exercise with various 
stakeholders as well as securing and reading through several documents that deal 
with the wind power resource and environmental characteristics of the project area. A 
list of documents consulted in the course of this study is presented in Annex 1. 
Environmental conditions of the project area were investigated during the field trip 
made into the project area, Loiyangalani Location between 16th to 25th November, 
2007. During the above field trip, the team made relevant observations and carried 
out detailed survey of appropriate attributes of the project area including physical and 
biological parameters. Photographs were taken where appropriate. The 
environmental attributes of the project area captured during the field study are 
presented in a series of photographic plates as presented in Annex 2.  
  
In order to acquire further information, the consulting team employed consultative 
approach through meetings, interviews and focused discussions with a wide range of 
stakeholders. In particular the team held interviews and discussions with the 
following key organisations and people: 

¶ National Environmental Management Authority (NEMA): Meetings with 
Director, Compliance and Enforcement and District Environmental Officer, 
Marsabit District.  

¶ Government Departments: Ministry of Cooperatives, Livestock and Fisheries, 
Office of the President - Arid Lands Resource Management Project (ALRMP) 
in Marsabit, District Development Officer (DDO), Marsabit, and Department of 
Social Development, Gender and Sports, Marsabit.  

¶ Parastatal organisations including the Kenya Wildlife Service (KWS), National 
Museums of Kenya (NMK) and Kenya Power and Lighting Company (KPLC).  

¶ Provincial administration and local community leaders including meeting with 
the Chief, Loiyangalani Division, the Assistant Chief for Loiyangalani and 
Moiyet sub locations. 

¶ Non Governmental Organizations: Food for the Hungry International (FHI), 
Community Initiatives Facilitation Assistance (CIFA) and Pastoralist 
Integrated Support Programme (PISP).  

¶ Lake Turkana Wind Power Ltd Management.  
 
The team held meetings and interviews with local communities in the project area 
including the Yammo Manyatta Community (Turkana), Nakuame Kwi Manyatta 
(Turkana), Kiwanja Ndege Manyatta (Samburu and Rendille) and El Molo Community 
(originally from Komote Laiyeni Village) that are likely to be affected in one way or 
another by the project. In this regard key informant interviews and the focal group 
discussions were held with the youth, women and men groups to be served by the 
project. The team held meetings with  several CBOs in the project area where 
concerns about the proposed project were discussed. The CBOs consulted included 
Mosaretu Women Group, Kifaru Women Group and Nayori Environmental 
Conservation Rehabilitation Youth Group. Most of people interviewed raised 
concerns related to employment opportunities, potential accidents from the project, 
negative impacts of the project on livestock and social considerations including 
supply of water and support for enhancement of fisheries in the project area.  

Plant specimens collected in the project area were identified at the herbarium at the 
Department of Resource Surveys and Remote Sensing (DRSRS) and the East 
African Herbarium at the National Museums of Kenya (NMK).   
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Photo 1. An Interview with Sr. Chief Loiyangalani Location, Mr. Christopher K.  Lekapana.    

 
 

 
Photo 2. Discussions with the Yammo Manyatta Community 

Analysis for water quality from Lake Turkana and Loiyangalani Spring (the water 
sources likely to be affected by the operations of the proposed project) was carried 
out in the  Chemical & Industrial Consultancy Unit (CICU) of the University of Nairobi  
Chemistry Department, Chiromo Campus. This laboratory is recognized by the 
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NEMA as having adequate capacity and competence to carry out water quality 
analysis in accordance to Section 119 of the EMCA. 

A list of people and organizations consulted in the course of conducting the 
environmental impact study are presented in Annex 3. 

Following the completion of field study and drafting of the EIA study report, copies of 
the draft report were distributed to a wide cross section of stakeholders (Annex 10a) 
to review and communicate their comments to the Team Leader within a period of 
three weeks. A stakeholdersô meeting was subsequently held in Loiyangalani 
between 21 and 22nd April 2008 and attended by fifty four (54) participants (Annex 
10b). Several issues touching on the proposed project including the project negative  
impacts on livestock, Lake Turkana and vegetation and the siting of the wind farm, 
job opportunities and other benefits to the community among other issues were 
exhaustively discussed during the workshop. Issues discussed in the Stakeholdersô 
Meeting were recorded in the minutes presented in Annex 11.   

 

 

Photo 3. A Section of the Participants at the Stakeholdersô Meeting (21-22 April 2008) 
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4.  BASELINE INFORMATION AND DECRIPTION OF THE POTENTIALLY    
AFFECTED ENVIRONMENT 

4.1 The Location of the Project Area  

The project area for the Lake Turkana Wind power Project is situated in the 
Loiyangalani / Mt. Kulal Locations of Loiyangalani Division in Marsabit District of the 
Eastern Province of Kenya. On a closer view the project area is located between the 
foot slopes of Mt Kulal and the south-eastern end of Lake Turkana in Loiyangalani 
Location as shown on the Maps 1 ï 3. The project site covers an area of 150 km2 
(15km by 10km). The project area has been leased from the Government of Kenya 
(GoK) for a period of 99 years. The leased land runs south east from the south 
eastern shores of Lake Turkana and passes between Mts. Kulal and Nyiru. The area 
has unique geographical conditions in which daily temperature fluctuations generate 
strong predictable wind streams between the Lake Turkana (with relatively constant 
temperature) and the desert hinterland (with steep temperature fluctuations). The 
project area covers a valley between Mt Kulal and Mt. Nyiru that effectively acts as a 
funnel in which the wind streams are accelerated to high speeds. 
 

4.2  Climatic Conditions   

The climatic conditions prevailing in the project area and other areas of the Marsabit 
District are summarised in Table 1. The climate of the project area is hot and very 
dry. The whole of the project area belongs to what is referred to as Agro climatic 
Zone VII. This zone is characterised by very low rainfall and very high 
evapotranspiration as seen in Table 1.   
 
Table 1. Main Features of the Agro climatic Zones in Marsabit District  

Zone  r/Eo (%) r (mm) Eo (mm) Climatic designation 

III 50-55 900 - 960 1750 - 1800 Semi-humid 

IV 40 - 50 750 - 900 1800 - 2095 Semi-humid to semi-
arid 

V 25 - 40 525 - 750 11890 - 2095 Semi-arid 

VI 15 - 25 320 - 525 2095 - 2150 Arid 

VII <15 170 - 320 2150 - 2280 Very arid 
Source: A.J. van Kekem: Soils of the Mt. Kulal Marsabit Area 

 

Legend: 
r ï average annual rainfall (mm) 
Eo ï average annual potential evaporation (mm)  

4.2.1  Rainfall 

The general patterns of rainfall in several areas in Marsabit District are presented in 
Table 2. It is noted that there are no operational meteorological stations in the project 
area (covering the Agroclimatic Zone VII). For comparison the nearest station with 
long-term records is North Horr which shares the same Agroclimatic zone (VII) with 
the project area and where rainfall records have been collected since 1959. Based 
on the rainfall characteristic of the Agroclimatic Zone VII as recorded in the North 
Horr Station, the project area rainfall is also very low, with a mean annual rainfall of 
less than 200mm.   
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Map 1. The Map of Kenya Showing Marsabit District 

 
Source: Adapted from ETC East Africa, 2002.  
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Map 2. Map of Marsabit District Showing the Location of the Project Area 

 
Source: Marsabit Development Plan 2002 ï 2008 
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Map 3. The Project Area 

 
Source: Survey of Kenya: South Horr, Series Y503 Sheet NA ï 37 ï 5 Edition 2-SK. 

 
The rainfall of the project area shows a distinct bimodal distribution pattern. The main 
wet season normally starts in March/April and lasts until May. The short rains start in 
October/November and last until December. An important characteristic of the rainfall 
in the project area is the high variability. This includes monthly rainfall variability or 
deviations from the mean as well variability in altitude and spatial distribution. 
Although no data is available for the project area, it is evident that evaporation is very 
high and the crop water requirement exceeds rainfall in all months of the year.  
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Table 2. Rainfall Patterns of Marsabit District  

Station Period of 
Record 

No. of Years Rainfall (mm) 

Mean Maximum Minimum 

North Horr 1959 - 1981 22 157 385 5 

Moyale 1915 ï 1981 64 713 1290 387 

Marsabit 1918 ï 1981 53 859 1816 324 

Lodwar 1919 - 1981 62 178 498 19 
Source: Source: A.J. van Kekem: Soils of the Mt. Kulal Marsabit Area 

4.2.3  Temperature 

Generally temperatures of the project area are high. The temperature patterns 
usually follow the general trends in the tropics where diurnal changes are greater 
than annual temperatures. The mean monthly temperature of the project area are in 
the range of 27 -  29oC, the mean minimal lie around 13 ï 20oC and the mean 
maxima are 26 ï 35oC. The coolest months are July and August while February, 
March and October are the hottest months.      

4.2.4  Wind  

Wind is an important factor with regard to the development of this project. Compared 
to the rest of Kenya, winds in the project area are very strong. The winds are 
generated by a low level jet called the Turkana Channel jet. The jet stream  
(discovered in 1981 by J. Kinuthia of the Kenyan Meteorological Department), is 
caused by the much larger East African low level jet. The Turkana Channel jet blows   
all year round from the South East through the valley between the East African and 
the Ethiopian Highlands stretching from the Ocean to the deserts in Sudan. The wind 
is accelerated locally between Mt. Kulal (2300m asl) and the Mt Nyiru Range (2750m 
asl). Due to thermal effects the wind slows down during mid day and is at full force 
during the night. 
 
Lake Turkana Wind Power Project has been measuring wind speeds and frequency 
in the project area for the last 12 months at 40, 60 and 80 metres altitude. The 
average wind speed in the project area has been recorded to be 11 metres per 
second. These are among the highest wind speed averages recorded in the world.  
 

4.3 Topography 

The project area lies between 450 metres at the shore of Lake Turkana to 
2300metres above sea level (m asl) on the foot slopes of Mt. Kulal. The 
topographical features of the project area are quite variable. The common 
features of the project area as described by van Kekem (1986) include plains, 
foot slopes, plateaus, hills and minor scarps and footridges.   

4.3.1  Plains 

Around Loiyangalani Township and bordering Lake Turkana the topographical 
feature are mainly dissected lacustrine plain, floodplain and piedmont plains. The 
plains have a relief intensity of 5-20 and slopes of 0-8%. The relief of the plains 
ranges from flat to very gently udulating, gently undulating and undulating.   
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4.3.2  Hills and minor scarps 

To the south of the plains around the Ongipi massif and bordering Lake 
Turkana the main topographic features are hills and minor scarps with relief 
intensity of 50 to 300m and slopes from 8 to 30%. The relief of the area is 
rolling to hilly.     

4.3.3  Plateaus 

South of the Ongipi massif in the vicinity of the Sirima Lagga and the area further 
south,  the main relief is mainly non-dissected plateaus with relief intensity of less 
than 20m and slopes of 0-5%. The relief of the plateau is flat to very gently 
undulating to gently udulating. This feature covers a greater part of the project area 
than any other feature. This area is the most suited place for the siting of the wind 
park if wind conditions are optimal.    

4.3.4  Footslopes 

Towards the east of the project area between the hills and minor scarps of the Ongipi 
massif to the north and the plateaus in the south and the lower reaches of Mt. Kulal, 
the topographic features are dominated by footslopes. These are the footslopes of 
Mt. Kulal with relief intensity of less than 10m and slopes of 1-8%. The relief of the 
footslopes is mainly very gently udulating, gently undulating and undulating.      

4.3.5  Footridges   

To the east of the project area and above the southern footslopes of Mt. Kulal the 
main topographic features are footridges. These are mainly the dissected middle 
slopes of Mt. Kulal where relief intensity is 50-200m. The slopes of the crests of the 
footridges are 2-8% while the slopes of the valley sides are over 16%. The slopes of 
the footridges range from gently undulating, undulating, and rolling to hilly.       
 

4.4  Geology   

Although geological surveys have been carried out in the South Horr (Dodson, 1963) 
and Laisamis (Randel, 1970) region, the geology of the Loiyangalani part of Marsabit 
District, including the project area has not been systematically mapped and is 
therefore only partially known. Much of what is known is, however, derived from the 
work of van Kekem (1986) - Soils of Mt. Kulal Marsabit Area. Some information was 
derived from earlier geological surveys of Northern Kenya by Dixey (1948). From 
these references, the rocks underlying the project area and surroundings fall within 
three main categories, the Basement system, the relatively recent volcanic rocks and 
sedimentary rocks. The main geological features of the project area are presented in 
Map 3.   

4.4.1  Precambrian rocks 

The Precambrian rocks underlie the project area and surroundings. These rocks 
belong to the Basement System and represent metamorphosed sequence of several 
types of rocks. The less resistant members of the Basement rocks have been eroded 
to lowlands in the course of successive geological cycles while the more resistant 
types form rock intrusions, upland masses and isolated plateaus bearing evidence of 
peneplanation.   
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4.4.2  Volcanic rocks 

During the Paleozoic and Mesozoic eras, erosion and peneplanation took place 
periodically in the Marsabit area and this continued up to early Tertiary. The onset of 
volcanic activity in Miocene to Holocene dramatically changed the physiography of 
this area. In the initial stages, basaltic extrusions from fissures and small vents 
formed lava plateaus. For example, massive basaltic plateaus form large aprons at 
the foot of Mt. Marsabit, Mt. Asie and Mt. Kulal (which is in the vicinity of the project 
area). The second phase in the development of volcanic activity is marked by 
formation of the shield volcanoes of Mt. Asie, Mt. Kulal and Mt. Marsabit. These 
multicentre volcanoes developed over the pre-existing plateau lavas and have 
characteristic parasitic cones and explosion craters on their flanks. The volcanoes 
form basaltic ranges in more or less linear fashion as they erupted along zones of 
crustal weakness parallel to the Lake Turkana axis.       

4.4.3  Sedimentary rocks 

The basins in the project area and the surroundings contain sediments derived from 
Precambrian Basement system of rock mixed with sediments originating from erosion 
of Cenozoic volcanic material. Sedimentary cover over the bedrock varies in 
thickness from 30m at the periphery to more than 200m in the centre of basins. At 
different altitudes along the shore of Lake Turkana, lake sediments are found, 
sometimes in between or mixed with volcanic layers. Paleo-lake sediments are found 
near Loiyangalani at about 100m above the present lake. The occurrence of 
peperites in the Loiyangalani sediments shows that volcanic extrusion products were 
deposited in the paleo lake together with lacustrine sediments.       

 

4.5  Soils  

The distribution of soil types is largely determined by physiography and parent 
material. Soil types of the project area are presented in Map 4. The nomenclature of 
soil types in the project area follow the physiographic units described in Section 4.3.2 
ï Topography.  They include: 

¶ Soils of the hills and minor scarps; 

¶ Soils of the plateaus; 

¶ Soils of the footridges; 

¶ Soils of the foot slopes, and  

¶ Soils of the plains. 

4.5.1  Soils of the hills and minor scarps 

Soils developed on the hills and scarps include the Regosols and Vermosols.  

¶ Regosols - Soils developed on pyroclastic rocks (calcaric Regosols ï HP2P) 
- Excessively drained, shallow, reddish brown to brown, strongly calcareous, 
slightly sodic, very stony and gravelly, sandy loam to clay.  

 

¶ Yermosols - Soils developed on various volcanic rocks (haplic Vermosols - 
HVP) - Somewhat excessively drained, shallow to deep, dark reddish brown, 
friable, strongly calcareous, rocky, stony to very stony clay, with an 
exceedingly bouldery surface; in places moderately saline and sodic. 
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  4.5.2  Soils of the plateaus 

Soils developed in the plateaus of the project area include haplic Vermosols and 
orthic Solonetz and Orthic Solonchanks.  

¶ Vermosols - Soils developed on various volcanic rocks (haplic Vermosols ï 
LnV3p) ï Very well drained, moderately deep, reddish brown to dark reddish 
brown, very friable, strongly calcareous, slightly sodic, very stony and / or 
very gravely to slightly gravely, clay loam.  

¶ Orthic Solonetz and Orthic Solonchanks - Moderately well drained, 
moderately deep to very deep, dark reddish brown, friable, strongly 
calcareous, slightly to strongly saline, strongly sodic, clay loam to clay with an 
exceedingly bouldery and/ or exceedingly stony surface; in places very stony 
(LnV4p).      

4.5.3  Soils of the footslopes 

Soils developed on various volcanic rocks (calcic Vermosols - FVIP) ï Somewhat 
excessively drained to well drained, shallow to moderately deep, reddish brown to 
dark brown, very friable, strongly calcareous. Slightly to moderately saline, slightly to 
strongly sodic, stony and very gravely, sandy loam to sandy clay.    

4.5.4  Soils of the footridges 

Soils developed on various volcanic rocks. The soils of the footridges form an 
association of Phaeozems, Cambisols and Xerosols (RVA).  

¶ Phaeozems ï Well drained, moderately deep, dark reddish brown to dark 
brown, very stony, clay loam to clay, with a stony to exceedingly stony 
surface; in some places strongly calcareous. Mainly haplic and calcaric 
phaeozems. 

 

¶ Cambisols ï Well drained, shallow to deep, dark reddish brown, friable, very 
bouldery to stony, clay loam to clay; in some places moderately to strongly 
calcareous; on middle to upper slopes. Mainly eutric and chromic Cambisols.  

 

¶ Xerosols ï Well drained, shallow to moderately deep, dark reddish brown to 
dark brown, very friable, strongly calcareous, very stony and or very gravely, 
sandy loam to sandy clay with a very stony and /or very gravely surface on 
the lower slopes.   

4.5.5  Soils of the plains   

There are several soils that are developed on the plains of the project area. They 
include the loamy soils, Fluvisols and Yermosols.  

¶ Soils developed on sediments derived from various parent materials - 
These soils are a complex of excessively drained to well drained, shallow to 
deep, dark brown to yellowish brown, loose to friable, strongly calcareous, 
moderately to strongly saline, moderately to strongly sodic, very stony and / 
or very gravely, loamy sand to clay and in certain places stratified - (PldXC).  

 

¶ Soils developed on alluvial deposits ï Somewhat excessively drained very 
deep, dark brown, loose, moderately calcareous, stratified, very stony and 
very gravely, loamy sand. The soils are also referred to as calcaric Fluvisols 
(AA1) 

 



 

Lake Turkana Wind Power Project Environmental Impact Assessment Study Report page 19 

   

 

¶ Soils developed on colluvium and alluvium derived from various 
volcanic rocks ï These are well drained, moderately deep to very deep, 
brown, very friable, strongly calcareous, slightly saline moderately sodic, very 
stony, to very gravely sandy clay loam, with an exceedingly stony surface. 
Usually referred to as calcic Yermosols (YVIp). 

 

¶ Soils developed on various volcanic rocks ï Somewhat excessively 
drained to well drained, shallow to moderately deep, reddish brown to dark 
brown, very friable, strongly calcareous, slightly to moderately saline, slightly 
to strongly   sodic, stony and very gravelly, sandy loam to sandy clay. (calcic 
Vermosols FV1P). In addition there is a soil type of drained, moderately deep 
to deep, dark reddish brown, very friable, strongly calcareous, slightly to 
moderately sodic, very rocky clay, with an exceedingly bouldery surface; in 
places very stony and / or cracking (Haplic Vermosols - FV2p) 

 

4.6  Hydrology 

Occurrence of surface water is very rare in the project area. Only after heavy rains, 
shallow pools and seasonal water courses may be filled with water for a few and 
probably up to a maximum of a few weeks. The drainage ways in the project area are 
dry river beds referred to as laggas. These drainage ways have bouldery and stony 
riverbeds. Many laggas in the project area seem to be too wide for the existing 
climatic conditions. They have wide beds with braided characteristics and changing 
stream channels. Sometimes, once in every 5 to 10 years, the laggas are filled up 
completely. The Lagga Yammo and Lagga Sirima are important drainage ways in the 
project area.  
 
There are a variety of sources of water for the population and livestock in the project 
area. They consist of permanent springs, boreholes and waterholes dug in the 
riverbeds. An important source of permanent water is Loiyangalani Spring that 
provides water for the community around this area. Permanent surface water is found 
on the top of Mt. Kulal but this source of water is outside the project area. 

 
Lake Turkana (6,750 km2) is the largest body of water in the project area. This lake 
has been in existence since at least early Miocene but has varied in size since then. 
For example it was greatly expanded between 9000 and 7500 B.P. when it covered 
the Lotikipi Plains to the west and drained to the Nile. It was this temporary 
connection that permitted the ingress of a nilotic fauna to the lake. The lake is fed by 
12 principal rivers of which the largest affluent is the Omo River. This river originates 
from the Ethiopian highlands, flows south down the Rift Valley and enters the 
northern extremity of the lake through a large and swampy delta. The Omo River 
contributes more than 90% of the total riverine inflow. The Kerio and Turkwell Rivers, 
although perennial rivers in the upper reach, both discharge into the lake for a few 
months each year.    
 

4.7  Water Quality 

In the project area where water scarcity is very high, the importance of the quality of 
available water supplies can not be overstated. Even of greater significance is the 
fact that the lake water is used by a section of local community for domestic 
purposes and for watering of livestock. Indeed the El Molo and the Turkana already 
attribute some of their health problems to the use of water from Lake Turkana.  
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Map 4. The Soils of the Project Area 

 
Source: Soils of the Mt. Kulal Marsabit Area, 1986. The labelling of the soil types (e.g. FVIP,  
             RVA, pldCX) are explained in the text (Section 4.2.7 ï Soils).  

 
Results of biological, chemical and physical analysis of several parameters of water 
sampled from various sources in the project area are presented in Appendix 4a (tap 
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water and surface flowing water from Loiyangalani Springs and Lake Turkana Lake 
water) and 4b ( water from other sources in the project area).  
 

4.7.1  Water quality of Loiyangalani Springs  

Water from the Loiyangalani Springs (both the tap water and surface flowing water) is 
chemically suitable for domestic purposes. However, both the tap water and the 
flowing surface water are contaminated with coliforms. In this regard the surface 
flowing water carries a heavier load of contamination (770 coliforms per 100 ml and 
32 E.coli per 100 ml). The tap water has less contamination with 28 coliforms per 100 
ml and no E. coli contamination.  Coliform bacteria are usually used as indicator 
organisms for bacteriological water quality. When coliform bacteria are found in water 
it indicates fairly fresh faecal contamination. During the field trip it was found that the 
area surrounding the Loiyangalani Springs is polluted with human material of faecal 
origin. This is likely to be the source of water contamination. Water from Loiyangalani   
therefore requires disinfection / boiling in order to render it suitable for drinking.      

4.7.2  Water of Lake Turkana 

Lake Turkana water has high concentrations of total dissolved solids (2381Mg/l) and 
high pH values (9.56). Although moderately soft, it is saline and requires de ï 
mineralization and pH adjustment  before being used for domestic consumption. The 
northern end of the lake, however, tends to be less saline and more productive than 
the southern end. The lake is well oxygenated and well mixed due to strong winds 
which blow over the lake every morning.     
 
It is noted that the salinity of the Lake Turkana water is at a level critical to various 
fauna. This lake is interesting in the fact that it is the most saline lake in East Africa 
containing a normal fish fauna. In addition the lake is at the extinction limit for 
molluscs and at higher salinities, dwarfism of fish would occur.  

4.7.3  Water from other sources 

The above analysis shows that many sources of water in the project area and 
surroundings have higher levels (1.7 ï 3.8 mg / l) of fluoride than maximum values 
(1.5mg / l) recommended for drinking water. Other water constituents that exceed 
guidelines recommended for drinking water are hardness for Nguruset (476 mg / l) 
and sodium levels for Muliko Springs (2600 mg / l) and Loiyangalani Beach (807 - 
1300 mg / l). There is therefore a need to conduct chemical, physical and biological; 
water analysis of the available water sources and advice the local community on 
suitability for human consumption.   
 

 4.8  Environmental Degradation 

Both natural and human induced environmental degradation is currently taking place 
in the project area. 

4.8.1  Natural degradation 

The project area has undergone tremendous natural degradation in form of erosion. 
Erosional processes including gully, rill and stream bank erosion are common in the 
project area. In addition, erosional processes by strong winds (Aeolian) in the project 
area are quite rampant.     
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¶ Gully erosion ï Steeper slopes with increased runoff are susceptible to gully 
erosion. The footslopes and footridges (mainly outside the project area) are 
mainly affected by this type of erosion.     

¶ Rill erosion ï Rill erosion is common all over the project area. The process 
of rill erosion becomes more serious where natural vegetation has been 
damaged. In such cases small rills resulting from splash and rill wash erosion 
may join and form the beginning of somewhat deeper rill.       

¶ Stream bank erosion ï Fluvial processes are limited to riverbeds especially 
the laggas in the project area. A decrease in vegetation cover increases 
runoff and the amount of eroded materials especially during heavy rains. This 
has a net effect of enhancing stream bank erosion. During heavy floods the 
riverbeds often change their courses.    

¶ Wind (Aeolian) erosion ï Due to the strong winds prevailing in the project 
area, aeolian processes are common. Presence of aeolian erosion in the 
project area is an indicator of overgrazing and desertification. To the south of 
the project area winds move sand which accumulates around dwarf shrubs 
thus forming small obstacle dunes as seen in Annex 2, Plate 17.     

4.8.2  Human induced degradation 

Although the above erosional processes are basically natural, the inhabitants of the 
project area have enhanced degradation in this area. The cutting of trees and shrubs 
by the pastoralists for construction of houses and for fuel is a major cause of 
degradation in the project area. In addition, overstocking of the fragile area causes 
unbalanced use of vegetation by livestock thus causing overgrazing and degradation 
of the environment of the project area. 
 
Around Loiyangalani, trees such as Acacia tortilis, Salvadora persica and Hyphaene 
compressa are under tremendous pressure of exploitation for building materials. In 
addition the area is now being polluted with heterogeneous solid wastes, including 
paper, plastic ware, metallic cans, pieces of textiles, broken bottles, bottle tops and 
other forms of solid wastes. In addition, this area and areas surrounding manyattas 
are polluted with material of faecal origin. 
 
An interesting development in the project area is the introduction of an alien invasive 
species commonly referred to as prosopsis (Juliflora prosopsis). This plant is 
currently spreading and has already covered substantial areas in Loiyangalani 
township where there is availability of water. At Loiyangalani, the plant is utilized as 
live fences in several compounds. If no steps are taken to eradicate it, prosopsis  
may turn out to be an environmental and health hazard. This has happened in other 
areas such as Baringo, Turkana and Tana River districts. In there areas, the plant 
has established and colonises large areas to the exclusion of indigenous plants. It 
has been reported that livestock at times die upon feeding on the pods and wounds 
inflicted by the thorns are difficult to heal.              

 

4.9  Biological Environment  

The biological environment of the project area encompasses the biodiversity of this 
arid area and the aquatic life. The most prominent biodiversity components of the 
project area are the terrestrial flora and fauna and the fish of Lake Turkana.  
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4.9.1  Flora 

The annotated flora of the project area and surroundings is presented in Annex 5. 
Most of the project area is covered by deciduous dwarf shrubland. There are also 
large areas of barren land where vegetation is very scarce. The common plant 
species of the project area include shrubs such as Indigofera spinosa, Duosperma 
eremophilum, Sericocomopsis hildebrandtii, Acacia reficiens, Acacia mellifera and 
Commiphora africana. The most prominent tree of the project area is the Acacia 
tortilis which is found along the laggas and along the drainage areas. Occasionally 
Delonix alata is also found along the laggas. Around Loiyangalani area where there 
are water springs, Hyphaene compressa is well established. Annual grasses are 
common especially during the rainy season. They include Aristida mutabilis, Aristida 
adscensionis and the species of Eneopogon and Cencrus. Along and close to Lake 
Turkana the salt tolerant grass Sporobolus spicatus is the common.  
 
Although the vegetation is scarce, plants play an important role in the life of 
pastoralists of the project area. They provide firewood, materials for the construction 
of the houses and livestock enclosures (Photo 3) and feed for livestock including 
camels, sheep and goats. The plants found in this area are also valued for edible and 
medicinal products and as a valuable source of fibre for rope making and gum. Uses 
of some common plants in the project area are outlined below as follows:   

¶ Acacia reficiens is relatively unpalatable but is the main source wood for 
pastoralist communities.  

¶ The foliage of Acacia tortilis and Acacia mellifera is browsed by camels and 
goats while the fallen leaves and flowers are eaten by sheep. 

¶ The fruits of Acacia tortilis are eaten by all livestock species.  

¶ Salvadora persica, Cordia sinensis, Sericocomopsis hildebrandtii, Indigofera 
spinosa and Acacia senegal  provide browse for livestock ;  

¶ Thorny trees such as Acacia and some Commiphora are lopped to provide 
boma materials.  

¶ Soft-timber trees such as Delonix, Commiphora and Erythrina are used for 
making milk pots, bowls, stools and drinking troughs. 

 
The vegetation of the project area is currently under great pressure of exploitation. 
Based on discussions with members of local community, human and livestock 
population of the project area has been growing steadily in recent years. This is 
mainly due to increased insecurity brought about by conflicts among certain ethnic 
groups in the area and subsequent increased settlements close to Loiyangalani 
where adequate  security is available. This trend is currently causing high demand for 
fuel wood and building materials. As the human and livestock pressure increases, 
there is sharp increase in over harvesting of plant materials further away from 
Loiyangalani. The increased resource utilization and degradation has brought about 
dwindling vegetation cover and encroachment of desertification related phenomenon. 
Indeed the local community looks back with nostalgia when the project area used to 
have sufficient vegetation cover and along the laggas there were sufficient woodland 
stands, the community preferred to call forests. 
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Photo 4. Use of Local Plant Material in Construction of a Boma in the Project Area  

4.9.2  Fauna 

The project area suffers from paucity of wildlife. This is mainly due to increasing 
population with subsequent increase in poaching activities especially for the big 
game. For example, Elephants (Loxodonta africana) and black rhinoceroses (Diceros 
bicornis) were once plentiful on the lower slopes of Mt. Kulal until 1976 but have now 
been exterminated by poaching. Other wildlife species including Greater kudu 
(Tragelaphus strepsiceros) Oryx (Oryx beisa), Gerenuk (Litocranius walleri), Grant's 
gazelle (Gazella granti), Giraffe (Giraffa camelopardalis) and Grevy's zebra (Equus 
grevyi) occurred on the middle and upper slopes of Mt. Kulal. The last buffaloes 
(Syncerus caffer), which lived in the higher levels of the montane forest, were seen in 
1976 and the species is apparently extinct on Mt. Kulal now. However, in the course 
of this EIA field survey, it was reported by the residents that two buffaloes had been 
sighted on top of Mt. Kulal. The same were later reported to have moved further 
north towards El Molo Gulf and there was fear that they might be poached as well. 
  
During the field study, we were only able to see an occassional dikdik and hare within 
the project area. However, the team saw gerenuk, stripped hyaena, jackal and 
ostrich between the project area (Loiyangalani) and Marsabit (outside the project 
area). The exceptionally low densities of wildlife especially the megafauna within the 
project area is attributed to poaching and intense competition between the wildlife 
and livestock. 
 
The project area, however has many species of reptiles including venomous snakes 
such as saw scaled viper, night and puff adder and cobra and lizards. The scorpions 
(Photo 4) and other invertebrate fauna are also common in the project area.  
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Photo 5. A Scorpion in the in the Project Area   

 
Lake Turkana to the west of the project area harbours a great variety of aquatic 
animals including crocodiles, hippos, fish and birds. It is also an important waterbird 
site. Eight four bird species including 34 Paleartic migrants have been recorded in 
and around the shores of Lake Turkana. Twenty three (23) aquatic bird species 
including Goliath Heron and African Skimmer breed on the shores of the lake. The 
common aquatic birds found in Lake Turkana including the project area are 
presented in Annex 6.  
 
Outside the project area in other parts of Marsabit District, there is a variety of animal 
species protected in Marsabit National Park and Reserve, Sibiloi National Park, 
Central Island and South Island National Parks. For example, Marsabit National Park 
and Reserve is a refugee for elephant, buffalo, Oryx, genet cat, klipspringer, caracal, 
common duiker, Grants gazelle, bush buck, Grevyôs zebra, lion and several monkey 
species. Over 66 species of birds are protected in the Marsabit Forest. Wildlife to the 
north of the project area is protected in Sibiloi National Park covering an area of 
10,000 km2. This park also contains pre-historic sites where important fossils of early 
man and animals have been discovered. The South Island National Park (38km2), (to 
the west of the project area) has a unique herd of wild goats. It is also an important 
breeding ground for crocodiles and other aquatic life.  

4.9.3  Aquatic Life 

Aquatic life of the project area is mainly confined to Lake Turkana, the largest of the 
Kenyan Rift Valley lakes. Around the shore of the lake, grasses such as Sporobolus 
spicatus and Paspalidium geminatum cover the seasonally exposed shallows and 
provide important nurseries for fish. Although the lake does not support any 
significant growths of aquatic macrophytes, beds of potamogeton (Potamogeton 
pectinatus) are found in most sheltered muddy bays. The open lake contains an 
array of phytoplankton, the main link in primary production of the lake ecosystem. 
The phytoplankton assemblage is dominated by cyanophytes, chiefly Microcystis 
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aeruginosa. Other important phytoplankton species include Anabaena criminalise 
and Botryococcus braunii.  
 
The zooplankton of Lake Turkana is an important component of the lake ecosystem. 
Many species of fish (at least during some part of their lives) feed on the 
zooplankton. The zooplankton of the lake is dominated by the crustaceans and 
protozoans. By far the most abundant zooplankton in terms of biomass is the 
calanoid copepod (Tropodiaptomus banforanus). Other important zooplankton of the 
lake include the herbivorous cyclopoid copepod (Thermocyclops hyalinus), the 
carnivorous cyclopod copepod (Mesocyclops leuckarti), cladocera (Diaphanosoma 
excisum, Ceriodaphnia rigaudi and Moina brachiata), rotifera (Hexarthra sp. , 
Brachionus pala, Felinia limnetica) and various types of planktonic protozoa (loricate 
protozoa ï Thuricola folliculata, vorticellid protozoa and the fillipod - Raphidiophrys 
sp.).    
 
In Lake Turkana the invertebrate fauna form a particularly important link between 
primary production and fish production. There are two shrimps, Caradina nilotica and 
Macrobrachium niloyicum. The benthic fauna is poor but widespread. It mainly 
consists of five species of gastropod molluscs two of the most common being 
Cleopatra pirathi and Melanoides tuberculata. It should be noted that molluscs in 
Lake Turkana are actually struggling (their shells are thinner) against low calcium 
levels (due to precipitation associated with high conductivities) prevalent in the lake. 
In addition the lake supports four species of chironomids and five species of 
ostracods. Oligochaetes like other benthic invertebrates are also sparse in the lake. 
      
Lake Turkana is rich in fish species. Forty eight fish species have been identified in 
the lake of which 30 are widespread Soudanian types, 8 have restricted distribution 
and 10 are endemic. Common species include Alestes baremose, Alestes dentex, 
Bagrus bayad, Barbus bynni, Citharinus citharus, Clarias lazera, Haplochromis 
rudolfianus, Hydrocynus forskalii, Lates longispinis, Lates niloticus, Serotherodon 
niloticus and Synodontis schall. The fish in turn support a large population of the Nile 
Crocodile (Crocodylus niloticus). It is noted that prior to the upper Pleistocene, the 
lake level was higher than present level and its waters overflowed to the northwest 
into the Nile River through Sobat River. This past connection to the Nile river system 
explains the characteristic nilotic fish fauna in Lake Turkana.   

 

4.5 Socio-economic Environment  

The socio-economic characteristics of the project area are discussed in terms 
of existing services, population, education, health, poverty situation, land use, 
commercial / economic activities and identified development strategies.   

4.5.1  Existing Services  

The project area is located in a rather remote part of the country where services (like 
all other areas in Marsabit District) are poor. Most of the available basic services are 
concentrated in Loiyangalani Town (Photo 5) situated to the west of the project area.   
There are no tarmac roads in the project area and Loiyangalani is connected to other 
areas through dry weather roads connecting Loiyangalani to North Horr, Loiyangalani 
to Baraga (to the south), Loiyangalani to Qatab and the Loiyangalani to Marsabit via 
Kargi.  In many areas, these roads are prone to seasonal floods, which make them 
impassable during heavy rains. Loiyangalani is served by an air strip which is used 
for non scheduled air services by light aircraft.  
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Photo 6. Loiyangalani Town from the Air 

 
Loiyangalani is not served by subscribers (STD) telephone services but has sub-post 
offices which offer postal and bank services. Safaricom provides a reliable cell phone 
communication service in the area. The project area does not have electric power 
connection. However, electricity is generated by diesel powered generators in 
several institutions including schools, missionary stations, hospitals, tourist facilities 
and in some private households. Commercial activities involving exchange of goods 
and services are carried out mainly in the Loiyangalani market centre. Educational 
services are mainly provided by Loiyangalani primary and secondary schools while 
health services are available at the Loiyangalani Health Centre. 
 
The major tourist facility in the project area is provided by the Oasis Lodge. This 
facility is located towards the southern end of Lake Turkana at Loiyangalani town. 
The lodge offers 15 luxury bungalows (with private bath and electricity), two spring ï
fed swimming pools and car and boat hire facilities. There are other (low cost) tourist 
facilities including the Palm Shade Camp (Plate1, Annex 2).   

4.5.2  Population 

The project area which falls in Loiyangalani Location of Loiyangalani Division in 
Marsabit District is inhabited by four main ethnic groups including the Turkana, 
Samburu, Rendille and El Molo. According to population census of 1999 (Table 3), 
population in the Loiyangalani Division was 16,965 people with a density of 1.1 
people per km2, the lowest population density in Marsabit District. The population is 
now estimated to be in the tune of 20,000 people with a density of a 1.32 persons per 
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km2. The low population density in the project area is attributed to harsh climatic 
conditions and insecurity prevailing in the area.  
 
Table 3a. Population Distribution and Density in Marsabit District 

Division Male Female Total No. HH Persons/HH Density 
(persons per km

2
) 

Central 12,644 12,436 25,100 5,583 5 17 
Laisamis 11,148 12,863 24,011 6,482 4 3 
Maikona 10,051 9,467 19,518 4,916 4 1 
Loiyangalani 8,339 8,626 16,965 4,161 4 1 
North Horr 12,656 10,833 23,539 6,097 4 1 
Gadamoji 5,184 7,685 12,869 7,052 4 13 

Source: Central Bureau of Statistics 2001 (HH=Household(s) 
 
Table 3b. Population Density Projections (persons per km

2
) by Division 

Division 1999 2002 2004 2006 2008 
Central 18.1 19.2 20.1 21 22 
Gadamoji 21.3 22.7 23.65 24.67 25.73 
Laisamis 3.2 3.4 3.55 3.7 4.0 
Maikona 1.1 1.17 1.22 1.27 1.32 
Loiyangalani 1.1 1.17 1.22 1.27 1.32 
North Horr 1.1 1.7 1.22 1.27 1.32 
Average 2.0 2.13 2.22 2.31 2.41 

Source: District Planning Unit, Marsabit, 2001 

4.5.3 Education 

Education is not well developed in the project area. Although the data is not current, 
education facilities in Loiyangalani Division are few when compared to other divisions 
of the Marsabit District (Table 4) and the rest of the country. In both primary and 
secondary schools, enrolment has always been low. Analysis by gender shows that 
there has been a consistent trend of having fewer girls enrolled in all the institutions. 
This is influenced by preference of parents to educate boys since they argue that 
education of girls will only benefit the in-laws. However, this view is now changing, 
but at a very slow pace. 
 
Table 4. Distribution of Education Facilities in the District 

Division Pre-Primary Primary Secondary Youth-
Polytechnic 

Total 

Central 39 11 3 1 54 
Gadamoji 21 9 - - 30 
Laisamis  19 7 1 - 27 
Loiyangalani 12 6 1 - 18 
Maikona 6 6 1 - 13 
North Horr 5 7 1 - 13 
Total 102 46 7 1 155 

Source: District Education Office records 2001 

 

Loiyangalani Primary School is an important educational facility in the project area. 
Table 5. shows the enrolment characteristics of the above school. As is common in 
the district and many other parts of arid and semi-arid areas in Kenya, there are 
generally fewer girls enrolled in Loiyangalani Primary School than the boys. This low 
enrolment is more drastic as the girls approach classes 7 and 8. This is attributed to 
the fact girls leave the school to get married.  
  
Table 5a. Loiyangalani Primary School Enrolment (2003) 

Class 1 2 3 4 5 6 7 8 Total 
Boys 54 33 28 49 29 23 23 17 256 
Girls 58 28 27 32 15 18 9 7 194 
Total 112 61 55 81 44 41 32 24 450 
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Table 5b. Loiyangalani Primary School (2004) 

Class 1A 1B 2A 2B 3 4A 4B 5 6 7 8 Total 
Boys 26 27 16 16 25 25 27 26 20 21 15 244 
Girls 30 30 24 25 33 17 12 22 20 13 05 230 
Totals 56 57 40 41 58 42 39 48 40 34 20 471 
 
Table 5c. Loiyangalani Primary School (2006) 

Class 1 2 3 4 5 6 7 8 Totals 
Boys 53 33 25 37 50 27 28 21 274 
Girls 52 34 39 32 37 12 17 05 238 
Totals 105 67 64 69 87 39 45 26 512 
Source Loiyangalani Primary School 

 
A combination of several factors bring about serious impediment to the learning 
process in the project area. They are outlined below as follows:   

¶ Social cultural factors such as early marriages, forced marriages, early 
pregnancies and early initiation into adulthood; 

¶ The children accompany their parents during the long distance walks in 
search of water and pasture.  

¶ Formal education is not considered a priority to the pastoralists and the 
prevailing school curriculum has no immediate relevance to the pastoralist 
community source of livelihood. 

¶ To the community, education is a long term investment which has no 
immediate returns especially in the current situation where lack of 
employment is rampant.  

¶ Long distance to school is a deterrent factor to consistent school attendance.  

4.5.4  Health conditions of the project area 

Information on the health conditions of the project area is derived from the records  
maintained at the Catholic Church supported Loiyangalani Health Centre. The 
causes of out patient morbidity in the project area in 2007 as recorded by the above 
facility are shown in Table 6. The three most common diseases of the project area 
are upper respiratory diseases, malaria and diarrhoea. Of the above ailments, the 
diseases of the upper respiratory system was the leading cause of out patient 
morbidity between the months of January to October, 2007. Most of the diseases are 
caused by a combination of different factors including poor living conditions, drinking 
of contaminated water and poor sanitation. It should be pointed out that the 
Loiyangalani Health Centre does not record incidences of HIV/AIDS, a 
disease/condition that is currently affecting a large section of community in Kenya.  
 
Table 6. Disease Incidence at Loiyangalani Health Centre (Catholic Mission) Jan ï Oct 2007 

Disease Disease Incidence 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

Diseases of the upper 
respiratory system 

137 84 41 38 62 61 86 81 64 63 

Malaria 57 57 82 27 98 36 35 74 37 44 

Diarrhoea 35 28 21 27 98 36 55 42 43 36 

Skin diseases 88 24 23 15 28 26 23 18 24 22 

Pneumonia 12 4 10 5 5 9 2 14 3 3 

Eye infections 28 22 10 5 11 5 14 16 13 14 

Accidents 17 22 11 7 22 11 14 14 13 11 

Ear infections 4 11 5 4 2 0 6 4 4 3 

Rheumatism 20 14 0 7 14 4 7 6 6 7 

Gonorrhoea 7 4 7 7 7 0 6 4 7 6 

Snake / Scorpion bites 0 0 11 13 7 8 3 3 3 5 

Urinary tract diseases 3 4 3 1 6 7 4 3 4 5 

Source: Loiyangalani Catholic Mission Health Centre November 2007 
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The situation of the poor health conditions of the project area is aggravated by the 
poor nutritional status prevalent in the project area. According to Food for the Hungry 
International (FHI) relief report for 2001, many people in arid and semi-arid areas 
experience acute food shortage. Virtually, there is a total household food deficiency 
in the pastoral communities, a situation that also affects the project area. 
Consequently, local communities in the project area depend on relief food 
distribution. Indeed during the field study we observed a high dependency on relief 
food among the local communities in the project area. Although relief food is a 
welcome respite during times of severe drought, it must be emphasized that relief 
food dependency has significant social implications for the future of the communities 
in the project area.     

4.5.5  Poverty situation  

Loiyangalani is a poverty stricken area. It is one of the poorest divisions in Marsabit 
District which itself is one of the poorest districts in Kenya. Acute poverty prevailing in 
the project area creates a situation where individuals or households cannot afford 
basic food and non-food items. Thus they cannot satisfy their basic needs such as 
food, shelter, clothing, health and education for their children. The main causes of 
poverty in the project area include:  

¶ Severe droughts;   

¶ Inadequate water for domestic and non-domestic use;  

¶ Undeveloped livestock/livestock products markets and unwillingness to sell 
livestock; 

¶ Lack of employment opportunities; 

¶ Over-dependency on relief food; 

¶ Socio-political conflicts including ethnic clashes, banditry, cattle rustling, 
illiteracy and gender inequality.  

4.5.6  Land use 

The land use of the project area is determined by the climatic conditions and the 
natural resources available in the area. Being a rangeland, the nomadic pastoralism 
is the main occupation of the local residents in the in the project area. The majority of 
the pastoralists found in the actual project area are the Turkana community who 
derive their livelihood from keeping of the camels, goats and sheep. Donkeys are 
mainly used for carrying water and other transport purposes.  
 
Fisheries is a main occupation of the inhabitants of the project area surroundings 
especially among the El Molo and the Turkana communities. The fisheries is 
confined to Lake Turkana which lies to the west of the project area. This lake has 
vast fishing potential but currently it is poorly exploited. Twelve of the forty eight fish 
species found in the lake are of various economic importance. They include Labeo 
horie, Serotherodon niloticus, Lates niloticus, Barbus bynni, Bagrus bayad, 
Synodontis schall, Citharinus citharas, Elastase spp, Heterodontis spp, Distichodus 
niloticus, Hydrocyrius forskali and Clarias lezera. In Loiyangalani, however, the main 
fish species harvested for commercial purposes are Serotherodon niloticus (tilapia), 
Labeo horie (labeo) Lates niloticus (Nile perch) and Barbus bynni (barbus). Tilapia is 
particularly numerous on the eastern shore and forms significant proportion of the 
fishermanôs catch. The main landing beaches are at Loiyangalani. Processing is 
mainly through sun-drying along the shores of the lake. The fish so processed is sold 
mainly to traders outside the district in Kisumu. Details of the type of the fish caught, 
their dry weight (Kg) and value (KSh) between 2006 and 2007 are presented in 
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Annex 7. According to the Marsabit District Development Plan (1997 - 2001), the lake 
has potential of producing 170 tons of fish annually. However, fish production is 
impeded mainly by inadequate fishing boats, local unavailability of nets and hooks, 
poor handling methods, lack of cold storage and the poor conditions of the roads to 
the lake town of Loiyangalani. This situation discourages potential investors. Hence 
the fishery resources of the lake are under utilized.  

 
The local trees especially the Acacias found in the project area are exploited to meet 

the energy requirements of the local population. Firewood collected in the area is 

utilized mainly for domestic use although some firewood is sold in Loiyangalani 

market. Charcoal produced in the project area is mainly for income generation as the 

charcoal burners usually use firewood in their homes. The charcoal burners who are 

mainly Turkana women use a very inefficient mode of burning charcoal.  

4.5.7  Commercial / economic activities 

Commercial activities involving exchange of goods and services are carried out 
mainly in Loiyangalani market centre. There are several traders in the market selling 
a wide range of products including foodstuff, clothes, beverages and household 
goods among other products. Although livestock rearing is the main economic activity 
of the project area, the off take of livestock is low. Many pastoralists are reluctant to 
sell their stock since the number of livestock is a measure of wealth and status 
among the local community of the area. However, there are still livestock traders 
involved in selling stock out of the project area for the local consumption of meat and 
to larger markets in Marsabit and other outlets. As a whole there are a number of 
constraints to effective market flow of livestock from the project area including:   
¶ Lack of stable terminal markets; 

¶ Poor roads; 

¶ Difficulties associated with long hours of trekking;  

¶ Frequent quarantine restrictions; 

¶ Lack of reliable market information; 

¶ Scarcity of handling facilities; and  

¶ Poor terms of trade for pastoral procedures.   
 
There are no financial institutions including banks, insurance and credit institutions at  
Loiyangalani and the rest of the project area. Consequently, borrowing capacity of 
the majority of the population from the banks is quite low as most of them lack the 
security required like buildings or land.   Most of the traders do not even operate 
bank accounts and prefer keeping the money to themselves. The project area, 
however, has a fisherman's co-operative society, the Loiyangalani Fisheries 
Cooperative Society although its management and operations are suboptimal.  

4.5.8  Development strategies in the project area 

In accordance to the current District Development Plan (2002 ï 2008), several 
priority areas for development have been proposed for Loiyangalani Division which 
represents the project area. Priority areas for development include the following three 
main sectors of fisheries, environment conservation and development of natural 
resources and cooperatives.  
 
Fisheries improvement 
Currently the fisheries sector of the project area is fraught with many constraints 
including lack of patrol boats and vehicles for effective management of lake 
resources,  inaccessibility to credit facilities by the fishing community/groups, 
inadequate technical personnel, very poor access roads, absence of promotional 
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schemes for fish and fish products, inadequate capacity building for all resource 
users, negative cultural altitudes of the pastoralists to fish eating, insecurity and lack 
of fishing equipments. There is therefore a need to put in place strategies to improve 
sustainable exploitation of fish resources as outlined below:   

¶ Improvement of the supervision/management of lake resources and revenue 
collection 

¶ Improvement of fish harvesting efficiency in order to increase income and 
revenue 

¶ Improvement of technical services closer to the fishing communities 

¶ Improvement of shelf life of fish/ fish products on shore and en-route to 
distant markets 

¶ Training of fishermen and fish traders on sustainable fishing methods, water 
safety (boating) gear technology, preservation in stores and transport 

¶ Development of physical access to the lake and markets.  
 
Environmental conservation and development of natural resources 
The project area suffers from inadequate physical structures leading to low sectoral 
performance. In addition, there is public ignorance in conservation aspects and 
unsustainable exploitation natural resources. There is a need therefore to improve 
natural resources utilization and management. This can be achieved through 
promotion of natural resources conservation, provision of adequate personnel to 
enforce protection of forest resources, create awareness in conservation needs and 
extend rural afforestation.  
 
Promotion of cooperatives  
Some of the factors that affect cooperative movement in Loiyangalani Division 
include expensive transportation costs, mismanagements and low market prices. In 
order to promote cooperative movement in the project area, there is a need to 
improve  relevant marketing avenues and enhance natural resources production. 
There is also a need to mobilize and conduct training to cooperative members on 
several aspects of management.  
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5.  TECHNOLOGIES, PROCEDURES AND PROCESSES TO BE USED IN THE 
IMPLEMENTATION OF THE PROJECT  

This chapter describes a wide range of related issues with regard to the technology 
used in the various project components, procedures employed and the processes of 
the plant operations. Other related attributes of the chapter includes materials used in 
the construction phase and products, by-products and wastes generated by the 
project. In addition, it covers analysis of alternative technologies, project sites and 
project design. 

 

5.1  Project Components 

This project has several components including preliminary activities, installation of 
masts, road improvements, equipment transportation, and development of wind farm, 
power generation and transmission.  

5.1.2  Preliminary activities 

Several preliminary project activities have already been carried out. Having identified 
the project area, one of the first priorities of the project developer was to secure the 
exclusive rights from the relevant national authorities to study the wind resources of 
the area of interest. The exclusive rights were formally granted by the Ministry of 
Energy (MoE) in April 2006. Later on there followed favourable discussions with 
Kenya Power and Lighting Company (KPLC) which subsequently resulted in a letter 
of interest to purchase the power generated by the wind park. Currently the following 
feasibility studies are in an advanced stage: 

¶ Finalization of the economic feasibility of the project; 

¶ Environmental impact assessment; and  

¶ Assessment of the national electricity grid. 

5.1.3  Installation of a mast 

Following the granting of the exclusive rights to study the wind resources of the 
project area, an 80 meter ï high guy mast was erected at Loiyangalani with all the 
necessary equipment and data registration facility to measure the actual 
characteristics of the wind resources of the project area. Other two masts have been 
erected on the slopes of Mt. Kulal for a similar purpose. The wind measurements of 
variables such as wind speed, wind direction, temperature and other attributes 
commenced in November 2006.  

5.1.4  Road improvements 

At present the road conditions of the project area are very poor. The project will 
improve the roads conditions in order to facilitate smooth transportation of wind 
power equipment. The rehabilitated road will also improve communication and help in 
the subsequent operations of the installed wind park facility. Towards this endeavour, 
an initial infrastructure review has been made by the Dutch Company, Mammoet. 
The review includes an assessment of the route in order to determine the efforts 
required for the logistical operation of transporting the masts and turbines from the 
sea port of Mombasa to project area near Lake Turkana. The route to be 
rehabilitated will stretch from Marsabit through Kargi, traversing the Laisamis Division 
to the project area in Loiyangalani. In this connection there will be 200 km of road 
upgrade plus strengthening of various bridges  
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5.1.5  Equipment transportation 

Transportation and installation of the mast, wind turbine and other equipment and 
components will be carried out by Mammoet, a Dutch company that is currently a 
world leader in wind energy services. Based in the Netherlands, Mommoet has been 
involved in relevant activities with regard to world heavy lift and transport projects in 
Europe, North and South America, Asia, the Middle East and South Africa. Its client 
include civil industry, offshore industry, petro-chemical concerns and power 
generation and distribution. Mommoet resources include cranes, SPMT Axle-lines 
and conventional axle-lines, jacking and skidding equipment and a wide range of 
transport and lifting equipment. In this project Mammoet will transport different 
equipment components from the sea port of Mombasa to the actual location in the 
project area where different components will be assembled.      

5.1.6  Installation of wind farm and power generation 

Following the transportation of different power components, Mammoet will assemble 
and install the power generating units at the project site. The Lake Turkana wind farm 
is expected to consist of 100 turbines, each with an installed capacity of 3 MW. 
Selected wind turbine is Vestas V90 ï 3MW. The total foreseen power generated by 
the project will therefore amount to 300 MW. This amounts to 30% of the existing 
electric energy capacity currently available in the country. The project is scheduled to 
be constructed in three phases as follows:  

¶ Phase 1: 40 Turbines and full connection to the grid (operational in 2009 / 10; 

¶ Phase 2: 30 turbines added to the park (operational in 2010/11); and  

¶ Phase 3: 30 turbines added to the park (operational in 2012 / 13. 

5.1.7  Power transmission   

Despite the remoteness of the project area, the power generated from the wind park 
will be incorporated into the existing national electricity grid. There will be a local 
substation for the distribution of power to the surrounding areas including 
Loiyangalani and Marsabit. However, the bulk of power will be transmitted through 
220 kV lines to the national grid from a substation in Naivasha. KPLC has expressed 
interest in buying the generated power at rates that will be favourable to the 
consumer.  Further options of the connection to the national grid are under study. 
There will be the installation of 400 km (250 miles) of transmission line from 
Loiyangalani to Naivasha. Details of the proposed transmission line from 
Loiyangalani to Naivasha will be a subject of another study.        
 

5.2  Technology 

In this section the technology that will be employed in the development of the 
proposed wind farm in the project area is discussed in terms of historical 
advancement of the wind turbines, the choice of the wind turbines, and the basic 
attributes of the preferred V90 ï 3.0 MW turbine.  

5.2.1  Historical advancement of the wind turbines 

For centuries humans have utilized wind energy through traditional windmills.  In this 
regard, the Netherlands has played a prominent role in the development of this 
sector due to its geographical conditions. The traditional windmill has for long kept its 
original design comprising a horizontal shaft connected to the wind vanes, which in 
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turn is connected to a vertical shaft through right angle transmission. The rotating 
shaft is utilized for the particular purpose of the windmill.  

Towards the end of 1970s and early 80s the windmill was developed into modern 
turbine for generating electricity. Subsequently, various test wind parks were built 
that became a remarkable alternative method for generation of electricity. However, 
the first significant wind turbines had only a small capacity of 100 kW and were 
driven by steel wind blades. 

Since 1990s, developments in wind technology have accelerated tremendously. 
Computer systems have been incorporated to optimize the utilization and efficiency 
of the wind turbines. The turbine capacity has increased significantly with new, larger 
mills and better materials. The safety of the turbines has also drastically improved by 
using stronger but lighter materials. In addition the advancement in knowledge and 
insight of the wind streams and climatological circumstances has further allowed 
modern wind turbines to better withstand the rapidly changing conditions during 
showers, storms and other turbulent situations. 

The size and scale of todayôs wind turbines have also continued to grow. Whereas 
the largest wind turbine in 1990 had a capacity of 225kW, todayôs turbines are in 
range of up to 6 MW each. In addition, the diameter of the rotor has increased from 
27 to 112 metres, and the shaft height (hub height) from 30 to 125 metres. The latest 
turbine models are equipped with sensors to gauge undesired vibrations and allow 
the computer controlling system to take preventive measures. The sensors also 
control the rotors individually, adjusting the angle per blade independently during 
each rotation thus improving the turbine efficiency. 

5.2.2  The choice of the wind turbine for the proposed project  

The choice of the wind turbines to be used in the Lake Turkana wind park takes into 
account the latest technology in the market. The choice is based on the following 
criteria: 

¶ Technology that is widely utilized and has proven reliability in practice under 
the most difficult circumstances; 

¶ Technology that is able to operate under the prevailing extreme conditions of  
dust, high temperature and high wind speeds;  

¶ Low maintenance; and    

¶ Technology with reliable supplier with local servicing possibilities, excellent 
track record and able to secure maintenance continuity. 

 
Based on the above criteria, a suitable candidate to supply the preferred turbines is 
Vestas, a global market leader in wind turbines. A Vestas wind turbine (Photo 7) 
consists of the following five main components:  

¶ Foundation unit; 

¶ Tower; 

¶ Blade; 

¶ Nacelle (turbine housing); and  

¶ Rotor. 
 
The Vestas V 90 turbine with a capacity of 3 MW was first launched in Sweden in 
2002. The novelty of the Vestas V 90 turbine is its transmission technology which has 
been improved significantly. The main shaft of the turbine is better supported over a 
longer length and less torsion occurs in the shaft. Occurring forces on the shaft are 
also better absorbed over the length. In addition, the Vestas V 90 uses new and 
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better materials. In addition the aerodynamics attributes have been improved, 
resulting in a decreased total weight.  

 

Photo 7. Main Components of a Vestas Wind Turbine 

5.2.3  Other attributes of the V90 ï 3.0 MW turbine 

Unlike the older models, the Vestas design of the V90 ï 3.0 MW turbine has been 
carried out with emphasis on reducing the weight of the wind turbine. This is due to 
the fact that the heavier the wind turbine, the greater the costs for production, 
material transport and installation. The turbine blades for the V90 are some of the 
lightest blades manufactured in the market. This is achieved by introducing several 
new light weight materials, most notably the carbon fibre for the load bearing spars. 
The carbon fibre is intrinsically lighter than the fibreglass it replaces. The design of 
the blade has also been improved tremendously to factor in a feature of a new plane 
shape and a curved back edge that results into increased output. All this has  
improved the wind turbine quality including energy production, operational 
availability, power production and reduction in sound output level.        

 

5.3  Procedures and Processes 

5.3.1  Procedures 

The procedures for operationalizing the Lake Turkana Project are covered in the 
section 5.1 ï Project Components. The laid down procedures include initiation of 
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preliminary activities, installation of the mast, road improvements, equipment 
transportation, development of wind farm, power generation and power transmission. 
Two of the above procedures including preliminary activities and installation of the 
mast have already been accomplished.    

5.3.2  Processes  

Once installed, the process of generating electricity in the proposed Lake Turkana 
wind farm is triggered by the blades which capture the wind and turn. The turbines 
begin to produce energy when wind speeds reach about 4m / s. When the wind 
strikes the blade, there is positive pressure on the front of the blade and negative 
pressure behind it. As the wind pushes against the front edge, it creates a suction 
effect behind the blade, which makes the rotor turn. The turbine stops when the wind 
exceeds a speed of 25m / s, since wind speeds above this level place too much 
strain on turbine components. The generator is connected via the turbineôs electrical 
control system. The electrical output is led through a high voltage transformer to the 
grid, which supplies electricity to the users.  
 

5.4  Analysis of Alternatives  

Analysis of alternatives touch on several aspects including the main electric power 
source alternatives prevailing in the country, wind technology alternatives and 
alternative sites for the exploitation of wind resources in Marsabit.  

5.4.1  Electric power alternatives 

As discussed above in Section 1.2 ï Need for the Project, the generation of adequate 
and affordable electricity is a very crucial factor for the economic development of the 
country. Indeed the current energy policy puts emphasize on the need for energy 
availability and accessibility at cost effective prices. Currently, there are several 
alternatives for generation of electric power including, hydro, geothermal, thermal, 
solar energy, bio gas, and wind and power alcohol. The bulk (60%) of the electric 
power capacity in Kenya is, however, based on hydropower while geothermal and 
thermal power virtually supply the rest of the power requirements. Faced with the 
current situation where Kenyaôs electricity supplies are unreliable and expensive, the 
installation of Lake Turkana Project will play a significant role in the stabilization of 
power situation in the country. More importantly, the introduction of 300MW in the 
Kenyan grid will alleviate power outages especially during the dry seasons and help 
to reduce the country heavy reliance on the power production from the oil and diesel 
power generators.     

5.4.2  Technology alternatives 

Wind energy has been used in Kenya primarily for water lifting since the beginning of 
the 19th Century. However, its use declined with the advent of the oil fired internal 
combustion engines. This situation is now changing due to the rising cost of oil, a 
factor which is making the exploitation of wind energy attractive. Nevertheless, use of 
wind turbines for the generation of electricity in Kenya is currently at rudimentary 
stage. Only a few wind turbines are known to be operational in the country especially 
in Marsabit and Ngong areas. The wind turbines currently in use are all of previous 
generation of wind turbines. The technology of the wind turbine (Vestas V 90) that 
will be employed in this project is much more advanced than the above turbines that 
are currently operational in the country.         
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5.4.3  Alternative project sites 

A quick look at the National Wind Resource Atlas as compiled by the Ministry of 
Energy (MoE) shows that as a whole Marsabit District is well endowed with potential 
extractable wind power to the tune of 450 ï 750 Watts m-2. Based on this information 
several sites in Marsabit District were explored for suitability of wind power 
generation. The present site in Loiyangalani location was selected due to several 
suitable attributes including the strength and stability of the winds prevailing in the 
area, security of the area, fresh water availability and road accessibility among other 
suitable characteristics.     
 

5.5  Raw Materials  

Use of raw materials in the development of the Lake Turkana Wind Power Project is 
seen in the context of the installation of the mechanical equipment, construction of 
buildings and rehabilitation of roads.    

5.5.1 Mechanical equipment 

The mechanical equipment for the Lake Turkana Project mainly consists of the 
various components of the wind turbine which consists of the following four large 
main parts:    

¶ Foundation unit; 

¶ Tower (mast); 

¶ Nacelle (turbine housing);  

¶ Rotor;  and 

¶ Blades. 
Except for the foundation unit, the tower, nacelle, rotor and blades will be imported 
from Denmark, the Netherlands, Germany and other European countries. The 
foundation unit will be a concrete structure constructed from the local materials. This 
will include ballast and sand from Loiyangalani and cement from either Bamburi 
Cement or East Africa Portland Cement in Nairobi.       

5.5.2 Buildings 

All the project buildings will be constructed in masonry walls, brick roofing and 
finished in paintwork. Floors will be finished in concrete and polyvinyl in office areas, 
terrazzo for toilets and polyvinyl finish for residential houses for the members of staff. 
Low cost options for the building include the use of simple concrete and wall finishes 
using plaster and screed mortar. Stones for the masonry work will be sourced locally 
in Loiyangalani where possible while paints, polyvinyl, terrazzo and other materials 
will be procured in either in Marsabit or in Nairobi.   

5.5.3  Roads and paved areas 

Rehabilitation of the roads will be done to murrum grading level. In some sections, 
however, there will be use of concrete especially in the construction of bridges and 
drifts across the laggas. Murrum, ballast and sand for road rehabilitation will be 
sourced locally while cement will be procured from the companies mentioned above.  
 
In the project built up area, paved areas will be completed in medium duty concrete 
blocks for vehicular traffic and light duty concrete blocks for walk ways. There will be 
no use of tar as a type of finish on the roads or paved areas.   
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5.6  Products and By-products 

The product of the Lake Turkana Wind Project is the generation of power (3MW per 
turbine) amounting to a total of 100MW at the completion of  Phase 1 and generation 
of  300MW at the end of Phase 3. The power generated will mainly be fed to the 
national grid. There will be no by-products of the proposed power development.   

5.7  Wastes Produced and Methods of Waste Disposal  

The proposed facility including the built up area will produce three main types of 
wastes. These are solid wastes, waste water and domestic sewage. However, due to 
the nature of the project and the very few personnel required for the operation and 
maintenance of the wind farm facility, the wastes produced will be minimal.  
 
A combination of methods will be utilized in the disposal of generated wastes. The 
bulk of solid wastes will be efficiently burned through use of an incinerator. Human 
sewage and waste water will be channelled into septic tanks. Noise pollution will not 
be an issue since it will be controlled by use of efficient modern equipment. The 
turbines will not produce any air emissions. The details of disposal of wastes 
generated by the proposed facility are covered in Section 9.1.6 ï Waste 
management.  

 

5.8  Design of the Wind Park Facility     

The proposed wind power will be situated in the Loiyangalani Location between the 
foot slopes of Mt Kulal and the south-eastern end of Lake Turkana in Loiyangalani 
Location as shown on the Map 3. The project site covers an area of 150 km2 (15km 
by 10km). The wind park is scheduled to be constructed in three phases as follows:  

¶ Phase 1: 40 Turbines and full connection to the grid (operational in 2009 / 10; 

¶ Phase 2: 30 turbines added to the park (operational in 2010/11); and  

¶ Phase 3: 30 turbines added to the park (operational in 2012 / 13. 
 
The design of the proposed wind park will be based on the proven technology of the 
Vestas 90 wind turbine. As seen in Section 5.2.3, the Vestas 90 design has been 
carried out with emphasis on reducing the weight of the wind turbine. This is due to 
the fact that the heavier the wind turbine, the greater the costs for production, 
material, transport and installation. The turbine rotor diameter is 90 metres, the 
turbine tower is 80 metres high while the nacelle, which houses the generator weighs 
approximately 90 tonnes. Each of the blade weighs 6.7 tonnes. The turbine 
foundation will be octagon shaped with each side measuring 17 metres and a depth 
of 3 metres. Each of the foundation will require 1.4 million kilogrammes of concrete to 
build.  
 
The pilot plant of the proposed wind park facility will consist of 40 Vestas V-90 
turbines each with a capacity of 3MW  and a total capacity of 120 MW. It will be sited 
to the south of Ongipi massif in the plateau between the foot slopes of Mt. Kulal and 
Mt. Nyiru and about 10 kilometres away from Lake Turkana. The satellite picture 
below shows a possible lay-out of the wind farm. The red crosses represent the 
relative positions of wind turbine clusters. The approximate positions of each of the 
100 turbines are presented in Annex 8.  
 
Shown in the satellite picture are also the noise contours that result from the noise 
emission from the turbines. The contours represent noise values (dBA). The inner  
contour (closest contour to the turbine) denotes 50 dBA and the outer contour 
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(farthest from the turbine) denotes 40 dBA. The maximum distance from the turbines 
to the outer contour is approximately 3000m. 
  
 

 
Map 5: Lay out of the Proposed Wind Farm Facility 
 
In addition to the area occupied by the turbines, the wind park facility will 
accommodate several ground level flat buildings. The buildings will comprise an 
office block, storage area, workshop, control room and a restaurant. The total floor 
area for the buildings will be about 400 m2. In addition to the above buildings there 
will be living quarters for permanent staff. The wind park facility will also include a 
fenced area for a substation.   
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6.  SOCIO-ECONOMIC ANALYSIS OF THE PROJECT  

The socio-economic analysis of the project touches on several related attributes 
including social trends in Kenya, social synthesis in the project area, trends in 
national economy, trends in generation of electricity in Kenya and economic analysis 
of the project.  
  

6.1  Social Trends in Kenya  

Kenya is a developing country where about 80% of population live in rural areas and 
derive their livelihood from agriculture through crop and livestock production, fishing, 
forestry and exploitation of other natural resources. According to the 1999 population 
census report, Kenyaôs population was estimated to be 28.4 million people. Currently 
the Kenyan population estimated at 33 million people and is projected to reach 37.5 
million people by the Year 2010. The capital city, Nairobi has an estimated population 
of 2.7 million people. About 70% of Kenyan population lives in 12% of the total land 
area while the remaining 30% of the population live in dry lands, which account for 
88% of the total land area in Kenya.  The high potential areas in Kenya including 
central highlands, western Kenya, parts of Rift Valley are characterized by high 
population density of about 300 people per km2 while the dry lands are sparsely 
populated with as low as 3 people per km2. 
 
A great percentage of Kenyan population lives below the poverty line (less than a US 
Dollar per day) and the situation seems to be worsening. The population in absolute 
poverty was estimated to be 44.7% in 1992, 52% in 1997 and 56% by 2002. Kenyaôs 
population is characterized by high mortality rates, low and declining life expectancy, 
increased fertility rates, high infant mortality and death rates and declining population 
growth rates (probably attributed to the HIV/AIDS pandemic). Presently the country is 
faced with a high dependence burden with over 50% of the population below 15 
years of age. This has resulted in high dependency ratios placing high demands on 
food and social services such as primary education and health care. 

 

6.2 Social Analysis of the Project 

This project is located in a remote part of the country characterised by poor 
communication, low population density, poor health and education services and high 
levels of poverty.  

6.2.1 Integration of social issues 

To a large extent social analysis for this project has been integrated into Chapter 4. 
Baseline Information and Description of the Potentially Affected Environment, where 
several social attributes including local administrative set up, population and 
demographic characteristics, land use and health profile have been extensively 
described. Other aspects of social analysis are discussed in Chapter 7 - 
Environmental and Socio-economic Impacts and Chapter 8 - Environmental 
Management Plan.  

6.2.2 Public consultations 

Public consultation was viewed as an important activity of this study. The team 
carried out public consultations with the local community with the main objective of 
getting the stakeholdersô views on the perceived social effects of the project on the 
project area and their ideas on how the negative impacts can be mitigated. In this 
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regard, the consulting team held several meeting with a wide range of stakeholders 
as discussed in Chapter 3 Approach and Methodology. A list of all stakeholders 
consulted is presented in Annex 3 and Annex 10b. Based on the outcome of the 
public consultations it is evident that the local communities are very poor. The 
poverty levels are so severe that most of the populations of the project area are now 
dependent on relief food.  

The local population is very positive about the project and they welcome its 
installation in the project area. Indeed the people feel that the project is an event that 
will solve their many problems including relief dependency syndrome. The project, 
however, is likely to create very high expectations among the local community in the 
project area and surroundings. It was also noted that despite all the consultations 
and awareness raising about the project, community has still ñfear of unknownò about 
the project. This is mainly due to the the fact that:  

¶ the project has no precedent in the area;  

¶ the local community is still very conservative; and  

¶ the local community suffers from lacks exposure on what is happening to the 
rest of the country and beyond      

6.2.3  Social considerations 

Due to the remoteness of the project area, the high levels of poverty and other 
prevailing problems, it will be important for the project developer to put in place 
mechanisms for social considerations in order to enhance the welfare of the 
marginalised communities in  the project area. The local community has expressed a 
dire need to be considered for assistance in the following areas: 

¶ Employment opportunities for the local community during the construction and 
operation phases of the project;  

¶ Rehabilitation of existing poor roads in the area in order to facilitate the local 
community to access external markets for their livestock and fish products. 

¶ Assistance in acquisition of cold storage facilities for the fish caught in Lake 
Turkana. This will facilitate better storage for the fish, eliminate the need for 
sun drying fish and increase the returns from the fisheries sector.  

¶ Since some sections of the local community use the lake water for domestic 
purposes, the marginalised communities have expressed a need for the 
project to help them acquire good quality water for domestic use. 

¶ Assistance in the development of health facilities in order to improve health 
conditions of local community especially the marginalised groups.  

 
Full details of the nature and magnitude of social considerations will be discussed 
and agreed upon between the local community and the project developer.       

6.2.4 Need for stakeholdersô meeting 

Due to the importance of this project to the Client, the local community in the project 
area and the nation at large, there is a need to convene a stakeholdersô workshop for 
the project in Loiyangalani. This will provide a forum for all interested parties and 
individuals to discuss the project openly and give views on pertinent issues 
associated with the project development, presence and operations of the proposed 
wind farm facility. It is therefore envisioned that the Client will formally invite all the 
major stakeholders and make available the environmental impact assessment report 
for a reasonable period of time for their perusal prior to the commencement of the 
proposed stakeholdersô workshop at Loiyangalani. The consulting team will assist in 
facilitation of the stakeholdersô meeting.  
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Indeed a stakeholdersô meeting was held in Loiyangalani between 21 and 22nd April 
2008 and attended by fifty four (54) participants (Annex 10b). Several issues 
touching on the proposed project including the project negative  impacts on livestock, 
Lake Turkana and vegetation and the siting of the wind farm, job opportunities and 
other benefits to the community among other issues were exhaustively discussed 
during the workshop. Issues discussed in the Stakeholdersô Meeting were recorded 
in the minutes presented in Annex 11.   

6.3  Trends in National Economy 

The Kenyan economy is largely agricultural-based, with the sector accounting for 
25% of the Gross Domestic Product (GDP). Agricultural sector contributes over 80% 
of employment and 57% of national income both directly and indirectly. The number 
of people living below poverty line and who subsist predominantly on environment 
resources was about 57% in 2002. Although Kenya achieved most of its 
development targets in the first decade after independence, the subsequent three 
decades recorded dismal performance.  GDP growth declined to 2.5% between 1990 
and 1995 and to 1.98 between 1996 and 2000. After posting a positive growth of 
1.2% in 2001 (from negative of 0.2% in 2000), the economy grew by 1.1% in 2002. In 
all these years, economic growth has consistently been lower than population growth 
rate. A survey of 2005 (MoNPD, 2005), however, shows that the economy has been 
on a recovery path since 2002. Gross Domestic Product (GDP) expanded by 4.3% in 
2004 as compared to 2.8% in 2003. The sectors that made a major contribution to 
this impressive growth were manufacturing (4.1%), construction (3.5%), trade (9.5%), 
tourism and hotels (15.1%) as well as transport and communications (9.7%). In 2005 
GDP expanded to 5.7% and in 2006 the economy posted a GDP of 6.1%. However, 
all these gains in economic growth may now have now been lost due to the post 
election violence Kenya has witnessed following the December 2007 general 
elections.   
  
The relatively slow rate in economic growth coupled with increasing inequality in the 
distribution of income has led to a rise poverty levels such that about 17 million 
Kenyans (56%) of the population live below the poverty line (ERS, 2005). With 
500,000 job seekers entering the job market, every year, while only about, 80,000 
formal sector jobs were created in the last six years or so, unemployment rates 
continue to rise.  Today the economy faces the challenge of creating adequate and 
gainful employment opportunities for a rapidly growing labour force. In addition, the 
rising poverty levels and poor performance of agricultural sector have worsened food 
security situation in the country.  
 
The recent improved performance in various sectors of the economy has been 
reflected in the creation of new jobs in both the modern and informal sector. Overall 
the economy generated 469,000 new jobs in 2006 an increase of 5.7% from 2005 
levels (KNBS, 2007). Again all these gains in the job market have greatly been 
eroded by the post election violence of 2007-2008 which has left tourism, agriculture, 
commercial and industrial sectors reeling from the impact of the violence.       

 

6.4  Analysis of Electricity Generation in Kenya 

It is noted that the project under study pertains to energy development, a factor that 
influences the projectôs socio-economic analysis. Hence a need for analysis of 
electricity generation in Kenya. The most important electricity producer in Kenya is 
the state owned parastatal, Kenya Electricity Generating Company (KenGen). 
Besides KenGen there are 4 independent power producers (IPPs) including 
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Iberiafrica, Westmont, Tsavo Power and Orpower. The Kenya Power and Lighting 
Company (KPLC), a state owned parastatal has the monopoly over the transmission, 
distribution and sale of electricity in Kenya. The power regulator in Kenya is the 
Electricity Regulatory Board (ERB).  
 
Table 9. presents existing power production in Kenya. At present Kenya produces a 
total of 1194.78 MW of electricity. Most of this production (579.28MW) is hydro 
power. Most of this hydro power is generated in several stations along the Tana 
River. Other hydro power stations include the Turkwell Gorge and other minor 
stations including the Gogo, Sosiani and Mesco stations. The geothermal power 
station at Olkaria near Naivasha produces 128MW. The diesel/ oil plants with a 
capacity of 318 MW are located at the Coast and Nairobi. Kenya imports 20-30MW of 
power from Uganda.  
 
Table 7. Power Production in Kenya 

Name of Power Station Power in 
(MW) 

Type of Power Location Year of 
Commissioning 

Olkaria I 45 Geothermal Hells Gate  1981 

Olkaria II 70 Geothermal Hells Gate 2003 

OLkaria III 13 Geothermal Hells Gate (IPP) 2000 

Subtotal Geothermal Power  128    

Kipevu 6 30 Diesel Mombasa 1972 

Kipevu 7 33 Diesel Mombasa 1976 

Kipevu 1 73.5  Heavy oil Mombasa 1999 

Kipevu GTI 31 Diesel Mombasa 1987 

Kipevu GT2 32 Diesel Mombasa 1990 

Nairobi South  13.5 Diesel Nairobi 1972 

Subtotal Thermal Power  213    

IPP - Kipevu II Diesel Tsavo  74.5 Heavy oil Mombasa 2001 

IPP - Kipevu Westmont 44 Diesel Mombasa  

IPP - Iberafrika 56 Diesel Mombasa  

Subtotal Thermal IPP Power 174.5    

Subtotal Oil Power 387.5    

Gogo 2 Hydro Migori 1952 

Sosiani 0.4 Hydro Sosiani 1955 

Mesco 0.38 Hydro Maragua 1919 

Ndula  2 Hydro Thika 1924 

Ndula  2 Hydro Thika 1924 

Sagana  1.5 Hydro Tana River 1952 

Turkwel Gorge 106 Hydro Turkwel River 1991 

Wanjii 7.4 Hydro Maragua 1955 

Tana  14.4 Hydro Tana River 1940 / 53 

Masinga  40 Hydro Tana River 1981 

Kamburu 94.2  Hydro Tana River 1974 

Gitaru 225 Hydro Tana River 1978 

Kindaruma 40 Hydro Tana River 1968 

Kiambere  144 Hydro Tana River 1988 

Subtotal Hydro Power 679.28    

Total Power Production 1194.78    

Source: Feasibility for Turkana Wind Park in Kenya, 2007        

 
Further to the above power production, the country has planned an additional 422 
MW generation capacity within the next three years as follows: 

¶ 210 MW thermal power; 

¶ 110 MW hydro power; and  

¶ 72.5 MW geothermal power.  
 
It is noted that nearly 60% of the current power capacity is hydro. Over the last seven 
years the country has paid a high price over heavy reliance on single source of 
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power, the Tana River system. In 1999 and again in 2002, severe droughts nearly 
brought the Kenyan economy to a standstill after the hydro ï power  dams dried out 
leaving power rationing in its in its wake. This experience has underscored the need 
to diversify the power sources in Kenya. 
 

6.5  Economic Analysis of the Project 

The economic analysis of the proposed project is presented in terms of its technical 
feasibility and financial feasibility.  

6.5.1  Project technical feasibility 

Based on the success and versatility of the of Vestas Wind Systems A/S of Denmark, 
the proposed project will be technically feasible. Vestas Wind Systems A/S based in 
Randers, Denmark, is among the world leaders in wind technology and a pioneer in 
the development of the wind power industry. Today Vestas Wind Systems A/S has 
installed more than 30,000 wind turbines in over 50 countries. The company had 
registered a turnover of approximately £ 2.5 billion in 2005 and currently has a global 
market share of 35%. The success experience of the Vestas Wind Systems and 
lessons learnt from many parts of the world will be replicated in the Lake Turkana 
Wind power Project.   

6.5.2  Project financial feasibility 

A recent financial analysis made by Emerging Energy Research (EER), on behalf of 
Vestas Wind Systems A/S concludes that based on economic and risk analysis of 
power generation; wind technology can no longer be marginalised in the power mix. 
Thus wind power should be supported in its penetration of the conventional power 
market to ensure a cleaner, more balanced energy supply in future. The EER 
analysis makes the following conclusions: 

¶ In a carbon constrained world, wind power can be competitive with several 
conventional power technologies; and  

¶ All things considered wind power is a superb supplement to the current power 
mix as it increases the supply of electricity, reduces the consumption of 
conventional fuels, has little or no carbon footprint and is an inexhaustible 
local resource.   

With regard to the proposed power development, so far no serious setbacks have 
been encountered that pose a vital threat to feasibility of the project. The potential for 
the Lake Turkana Wind Power Project to materialize look most promising. Indeed the 
energy sector in particular renewable energy is an attractive sub sector that has and 
will continue to attract investors in Kenya.  
 
Economic feasibility study of the proposed project is now complete. The internal rate 
of return (IRR) for the proposed project is estimated to be 28%. The proposed project 
is therefore financially viable. Consequently investment funds are now being raised 
with relevant institutions.  
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7.  POSITIVE IMPACTS OF THE PROPOSED PROJECT  

In investing in the project area, the Turkana Wind Power Project is in line with the 
current Government strategic plan of developing the Arid and Semi-arid Land (ASAL) 
areas of Kenya. This investment will have significance positive environment impacts 
when compared to other forms of power production including the thermal power 
production through burning of fossil fuel. The major positive impacts of the project will 
include stabilization of electricity in Kenya, promotion of economic growth in the 
country, contribution to the Government revenue, increased employment and 
improvement of roads in the project area.   
  

7.1  Stabilization of Electricity 

The development of the Lake Turkana Power Project will play a significant role in the 
stabilization of power situation in the country. The project will add 30% of total power 
production in Kenya, a relatively cheap power source (second cheapest source of 
power in Kenya after hydro power). Despite the fact that hydro power development is 
relatively cheap, there is a scarcity of suitable hydropower sites for exploitation in 
Kenya.  
 
The introduction of 300MW in the Kenyan grid will alleviate power outages especially 
during the dry seasons and help to reduce the country heavy reliance on the power 
production from the oil and diesel power generators. At its full capacity production 
(operation of 100 wind turbines, each with a capacity of 3MW), the project will create 
a major positive impact during dry years when use of thermal oil is drastically 
reduced. This will reduce oil generated energy from an estimated 2271 GWh to 1178 
GWh. The project is expected to reduce carbon emissions by 16,000,000 tons.  

 

7.2  Promotion of Economic Growth  

This project will play a significance role in stimulating economic growth in Kenya. The 
power input will contribute significantly to the Kenyaôs Rural Electrification 
Programme which has potential to promote spin-off effects on rural economy in 
Kenya. The project also has power export potential to the neighbouring countries 
including Uganda, Tanzania, Ethiopia and Southern Sudan.  
 
Today the energy situation in Kenya is unsatisfactory as evidenced by the frequent 
unplanned power outages, an important circumstance which slows down the 
economic development in the country. Power produced by this project will to a large 
extent change this situation.  
 
Nearly 60% of the power capacity in Kenya is based on hydropower. As stated in 
Section 1.2: The Need for the Project, over the last ten years or so the country has 
paid a heavy price for over reliance on hydropower. For example, between 1999 and 
2002, severe droughts nearly brought economic activity in Kenya to a stand still after 
the hydropower dams along the Tana River nearly dried out leaving power rationing 
in its wake. Reduction of hydro power production during the dry spells was 
compensated by increasing the power production of the diesel plants and of course 
rationing of power. This increased the cost of power production. In addition there was 
a resultant loss of economic production due to rationing. In 2000 (a very dry year), 
KenGen rented 100MW extra diesel generators. The total extra cost for power 
generation was US$ 632 million and the lost production due to rationing was 
estimated to be US$ 1,400 million. These experiences have underscored the need to 
diversify the power sources in Kenya. Installation of this project will enhance 
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promotion of economic growth at this time when Kenyan economy is expanding with 
a remarkable growth rate of more than 6%.  

 

7.3  Increased Employment Opportunities 

This project will create job opportunities in the project area and beyond. Direct job 
opportunities will be available for high calibre professionals including engineers, 
information technology (IT) personnel, mechanics and consultants. It is, however, 
unlikely that the local community will benefit from this calibre of specialised job 
market. Of greater relevance to the local community will be job opportunities 
involving unskilled and semi-skilled labour especially during the rehabilitation of the 
roads and the construction of the wind park and staff buildings. During the road 
rehabilitation and construction phases of the project, over 400 hundred members of 
local communities in the project area will be hired by the project as drivers, masons, 
loaders, carpenters, cooks, security personnel and other assorted personnel. 
 
Indirectly the project will create opportunities for self employment in the project area 
especially during the rehabilitation of the roads and the construction of the wind park 
facility. Since the project will require local materials for the above project activities, 
the local community stand  to benefit from their engagement in several activities 
including the making of ballast, collection of sand, mining of murrum, cutting of 
building stones, making of blocks and transportation of goods and building materials. 
Other employment opportunities in the project area will spring from spin-off activities 
including trade, accommodation, and supply of goods and services to both the skilled 
and unskilled labour.   
 

7.4  Increased Contribution to Government Revenue 

The project will contribute toward the boosting of Government revenue in the form of 
tax revenue. Lake Turkana Wind power Project will pay corporation tax at 30% of net 
income. The project will generate income to the Government through 0.01% fee to 
NEMA and withholding tax from remuneration paid to employees at graduated scale 
rates. Through engagement of employees, the project will generate revenue for the 
Government in the form of Pay as You Earn (PAYE). The project will pay Value 
added tax (VAT) at most of the items bought. In addition, there will be other taxes 
including operating licences.   

 

7.5  Improvement of Roads in the Project Area 

Currently the road conditions of project area are in a very poor state. In order to 
facilitate smooth transportation of wind power equipment, the project will improve the 
roads from Marsabit Town via Kargi to Loiyangalani. The rehabilitated road will 
improve communication in the project area and promote economic activities including 
livestock trade. A major beneficiary of an improved roads system will be the 
Loiyangalani fisheries. This sector has a huge potential which has never been 
exploited due to poor roads conditions between the lake and potential markets. Due 
to the poor road system the fishermen are not able to sell fresh fish. Instead, the local 
fishermen sun dry the caught fish and sell them to the only available market for dry 
fish, Kisumu. It is noted that the total fish catch from Loiyangalani for the year 2006 
was 156,998 Kg dry weight earning a total of KSh 6,181,122. With a rehabilitated 
road system the Lake Turkana fishermen will be able to transport fresh fish to 
Marsabit and other markets including Nairobi and fetch a higher price for them.      
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7.6  Provision of Electricity in the Project Area and Surroundings 

Although the bulk of electric power generated from the Lake Turkana  wind park will 
be connected to the national grid at Naivasha, some power will be distributed in the 
project area and surrounding areas. This will generate economic and trade 
opportunities among the marginalised communities in the northern Kenya. Although 
many members of local community will not afford the power (power will be sold at 
commercial rates), it will, nevertheless make a significant positive impact in the 
project area and the surroundings. Many institutions, including the schools, hospitals, 
government offices, tourist facilities, hotels, shops and some private homes will 
benefit from the power connection. For example, the Loiyangalani fisheries will 
realize tremendous enhancement from the power connection. Availability of power in 
the project area will facilitate the Loiyangalani Fisheries Cooperative Society to install 
cold storage facilities. Consequently the caught fish will store for a longer period. 
Subsequently, the fresh fish can be sold to other market destinations (other than 
Kisumu) including Marsabit, Isiolo, Moyale, and Nairobi and for a higher price than 
the sun dried fish.         
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8.  NEGATIVE IMPACTS OF THE PROPOSED PROJECT  

Although this project will realise tremendous economic benefits and other positive 
impacts as outlined above, it will also have negative effects on the environment of the 
project area. The negative impacts of the project are discussed in three broad 
categories including socio-economic negative impacts, biophysical negative impacts 
and impacts beyond national boundaries.  

 

8.1  Negative Impacts on Socio-economic Environment  

The socio-economic negative impacts of the project will be triggered mainly by the 
increased population in the project area following the commencement of the wind 
power project. As the local community and other people from outside the project area 
respond to employment opportunities, the project area will witness an increase in 
human population in this remote area. This influx of people is likely to lead to a 
number of negative socio-economic impacts including cultural contamination, 
increased incidences of diseases, increased insecurity and community conflicts, 
challenges of labour force management, and increased accidents and occupational 
hazards.  

8.1.1 Cultural contamination 

The implementation of this project will facilitate interaction of people of different 
cultures in the project area. Although the local community is fairly a conservative 
society, influence from outsiders is likely to impact negatively on the local community 
cultural norms and practices. To some extent, there will be changes in community 
values, clothing, behaviour and other attributes. Based on experiences from other 
projects, the project workers from different cultures are likely to introduce 
unfavourable social behaviour including theft, increase in the consumption of alcohol, 
production of illegal brews and introduction commercial sex among other vices. This 
will promote cultural contamination in the project area leading to long-term erosion of 
the normal community way of life. 

8.1.2  Increased exploitation of natural resources  

During the construction phase there will be high number of people in the project area.  
The increased number of workers will make high demand on fuel wood resources of 
the project area. This demand will be made at a time when the local people are 
currently experiencing an acute shortage of fuel wood especially around Loiyangalani 
town. There will be a dire need to explore alternative source of energy for workers 
during the implementation of the project.  

8.1.3  Increased insecurity and community conflicts 

Although Loiyangalani Division including the project area, is a relatively a calm zone, 
to the north of the division insecurity brought about by tribal clashes is a big problem. 
In the October 2007, El Molo were invaded and left their home area to seek refuge in 
Loiyangalani Township close to the project area. Indeed the displaced El Molo 
community was still camped in Loiyangalani during the course of the field trip for this 
study. Given the traditional livestock rustling among the communities in northern 
Kenya and normal competition for scarce resources in arid areas, the relationships 
among pastoral communities are in many situations restrained to some extent. The 
proposed project could exacerbate this delicate situation if it is perceived to benefit 
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certain communities more than others. This could lead to community conflicts and an 
increase of insecurity in the project area.  

8.1.4  Increased incidences of diseases 

The influx of people in the project area and environs is likely to increase the 
incidences of diseases between Marsabit and Loiyangalani. The situation will be 
aggravated by the entry of commercial sex workers into the area with the 
commencement of project activities. There is therefore the risk of contracting sexually 
transmitted diseases (STDs) especially the dreaded Human Immuno-deficiency Virus 
/ Acquired Immuno-deficiency Syndrome (HIV/AIDS) among the project workers. This 
will have serious health implications for the project workers and the local community 
in the project area and surroundings.  

8.1.5  Visual intrusion 

The road rehabilitation activities will create disfigured landscapes along the road 
route and around the sites of the quarries and borrow pits of the project area. In 
addition there will be large spoils along the road, around the quarries and periphery 
of the borrow pits. The resultant disfigured landscapes and mounds of spoils are 
visually intrusive. Wind power construction activities will also lead to landscape 
disfiguration. The soil mounds, presence of machinery, and other equipments and 
materials on the project site will be visually intrusive.  
 
The completed wind park facility in otherwise an unspoilt natural environment could 
be visually intrusive to some people and has the potential to detract observers from 
the normal scenery. However, the wind park is not an ordinary sight and being a 
novelty, could be appealing to a wide cross- section of local community, other 
Kenyans and even foreign visitors. Indeed it could as well be a local attraction 
drawing many observers beyond the project area.   

8.1.6  Potential impact of labour force 

Depending on the mode of human management in the project site, the project 
workers especially during the road rehabilitation phase and the wind park 
construction stages are likely to indulge in activities that are likely to cause negative 
impacts on the environment of the project area. The construction of the labour camps 
may require building materials from the project area. Consequently this is likely to 
result in harvesting wood resources from the plant communities around the project 
area. The constructed labour camps are usually fraught with sanitation and waste 
disposal problems that are likely to have negative impacts on the environment. 
Wastes generated by the construction workers including food remains and human 
wastes could attract animal pests and vermin including rats, crows, flies etc. to the 
construction sites with resultant implications on spread of diseases.  As a whole the 
establishment of labour camps in the project area and along the road earmarked for 
rehabilitation will definitely present serious management challenges to the Contractor 
and Resident Engineer. 

8.1.7  Increased accidents and occupational hazards 

Implementation of the project will definitely increase volume of human and motor 
traffic in this remote area. The increase in human and motor traffic will be aggravated 
by the transportation of construction materials and plant accessories and other 
equipment required to install the wind park facility. This is likely to result in a higher 
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risk of accidents occurring in the area of operation during the road rehabilitation, wind 
park construction and wind park operation phases. 
 
During the implementation of the road rehabilitation and wind park construction 
phases, several activities including vehicular transport, operation of heavy 
machineries and blasting of hard rock in quarries have potential for accidents risks 
both among the project workers and the local community. Factors that may 
exacerbate this situation are inadequate appropriate working gear for project workers 
including the helmets, overalls, boots and gloves. 
 
Due to the nature of technology involved, the wind park operation and maintenance 
activities will be minimal. Nevertheless, there are potential occupational hazards with 
regard to work force engagement in both day-time and/or night-time activities albeit 
on a small scale. The nature of occupational hazards will include:  

¶ Machine/equipment injury risk;  

¶ Occupational noise and vibration; 

¶ Fire risk; 

¶ Risk of exposure to electro-magnetic radiation; 

¶ The risk of electrical shock; and  

¶ Miscellaneous hazards. 

 

8.2  Negative Impacts on Bio-physical Environment 

Project activities during the road rehabilitation and construction of the wind park and 
subsequent operation of the same will cause negative effects on the bio-physical 
environment of the project area albeit on a limited scale. The site preparation 
activities for the installation of the wind park and subsequent construction activities of 
the proposed project facilities will to some extent alter the present salient features of 
the project area. These activities involve the clearing and trampling of vegetation, 
excavation of soils and other geological formations, levelling of landscape and 
construction work. The above activities will have immediate negative impacts 
including loss of habitat, destruction of floral and faunal communities, soil erosion 
and other related impacts. In addition there is likely to be far-reaching effects on the 
adjacent lacustrine habitat associated with Lake Turkana through the potential effect 
of run off and subsequent siltation processes and pollution effects.   

8.2.1  Potential impacts of wind turbine on external environment 

External environment in this context pertains to situations associated with the project 
but outside the project area. Potential impact of the wind turbine on the external 
environment is divided two phases as follows: 

¶ The production phase, which covers the period from obtaining the raw 
materials to the production of turbine and other components; and  

¶ Transport of equipment components to the project site.   
 
Impacts during production phase 
The production phase of wind turbine and other equipment covers the extraction of 
raw materials as well as production of wind turbine and other components by 
suppliers. This is perhaps the phase that generates the greatest impact on the 
environment. The external environment is affected particularly by extraction of iron 
ore for the production of steel. The manufacture of epoxy materials (made using 
crude oil) used in blade production is another aspect of the production phase that 
generates environmental impact. It should, however, be emphasized that the 
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production of the wind turbines and the components are made in Europe and impacts 
associated with wind turbine production phase are confined elsewhere and will not 
affect the project area.   
 
Impacts during transport of equipment to the site  
Impacts associated with the transport of the wind turbine components (blades, masts, 
nacelle and other components) and subsequent erection phase mainly involves fuel 
consumption and subsequent gaseous emissions. Gaseous emissions emanate from 
lorries and other vehicles used in transportation and the cranes used in loading and 
erection of the turbine itself. However, this type of impact is not confined to the 
project area alone. Gaseous emissions will be dissipated all the way from the port of 
Mombasa to the project area.     

8.2.2  Increased soil erosion 

Increased soil erosion is likely to occur in the project area during the road 
rehabilitation, operations of borrow pits and quarries, construction of the wind park 
and buildings and installation of turbines. Although the project area is very arid, soil 
erosion could turnout to be a significant negative impact depending on prevailing 
environmental conditions during the implementation of the above activities. The 
presence of loose earth (resulting from the above activities) coupled with prevailing 
strong winds and occasional rains could lead to acute and chronic soil erosion 
problems in the project area. The situation is aggravated by the poor vegetation 
cover in the whole of the project area.  

8.2.3  Increased siltation of the lacustrine habitats 

Some of the excavated sediments from the project site and the construction spoils 
emanating from excess excavated material and construction debris are likely to  
impart negatively on the environment of the project area and the nearby lacustrine 
habitat associated with Lake Turkana. Despite the fact that this is a dry area, it is 
likely that the generated spoils and other excavated material could be washed into 
the shore of Lake Turkana through an occasional runoff and the effect of winds. 
Subsequently increased siltation of the lake water will have some limited ecological 
implications on the aquatic habitat. Siltation effect, however, will depend on the 
closeness of the impacted area to Lake Turkana.  
 
The silt particles entering Lake Turkana aquatic system through runoff and silt laden 
winds can increase water turbidity and reduce the lake water transparency. The 
suspended material will cut down light penetration thus reducing the photosynthetic 
capabilities of the primary producers including the phytoplankton, benthic algae, 
periphyton and other aquatic flora. However, the amount of silt emanating from the 
project is likely to be low when compared with the volume of water in the lake.  

8.2.4  Ponding 

The road rehabilitation, wind park construction and other project activities may lead 
to creation of stagnant water bodies in quarries, borrow pits and depressions created 
during the construction works. Although water collected in the depressions may be a 
respite for the pastoralist, the resultant stagnant water bodies are likely to be suitable 
habitats for the breeding of mosquitoes and snails that are disease vectors for 
malaria and bilharzias  respectively.    
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8.2.5  Loss of habitat 

Although wind turbines may not directly cause mortality, the presence of wind 
turbines may indirectly affect local fauna and bird populations by decreasing the area 
of habitat available to breeding, feeding, nesting, resting etc. Habitat loss is mainly 
brought about by land taken for the construction of infrastructure including staff 
houses, access roads, turbine bases and substations. This brings about the 
fragmentation of populations of terrestrial fauna and avifauna. However, this impact 
is of greater significant where large number of turbines are sited on sensitive habitats 
such as forests, wetlands and sandbanks. This will not be the case for this project. 
Due to the small area occupied by the wind farm facility, the loss of or damage to 
habitat resulting from wind farm infrastructure is generally not perceived to be a 
significant environmental concern in the project area.   

8.2.6  Destruction of floral communities  

Due to the aridity of the project area, vegetation is scanty. It must, however, be 
emphasized that the existing vegetation plays an important role in maintenance of life 
in the project area and its surroundings. It is the resource upon which the pastoralist 
and their livestock populations depend on for their survival.  Despite the importance 
of vegetation in the project area, project activities are likely to destroy some 
vegetation with subsequent loss of some trees, shrubs and grasses from the area of 
operation. The plants likely to be affected mostly are trees such as Acacia tortilis and 
shrubs such as  Acacia refciens, Indingofera spinosa and Sericocomopsis 
hildebrantii. Destruction of the floral community will result in the loss of habitat for 
some animals such as dikdiks and the hare,  the avifauna, insect community and 
other forms of life found in the project area. In addition there will also be a loss of 
feed for the livestock especially the camels, goats, sheep and donkeys. The local 
community will also lose an invaluable source for firewood, building material for the 
manyatta and fencing material for animal enclosures. However, it should be noted 
that the actual area covered by the proposed 100 turbine foundations will in total 
cover only about 0.5 acres of land. This area is a very small amount of land lost when 
compared to the land covered by the project area and surroundings that cover 
thousands of acres.   

8.2.7 Impact on terrestrial fauna 

This project will not have any significant impact on the terrestrial fauna of the project 
area. Other than the presence of livestock including the camels, goats, sheep and 
donkeys, the project area has a pronounced scarcity of charismatic wild fauna. 
During the field study, the team was only able to see an occasional dikdik and hare 
within the boundaries of the project area. However, the project may have some 
impacts on the migration of avifauna as described below.     

8.2.8  Impacts on avifauna  

The project is likely to interfere with migration of birds. The project area is close to 
Lake Turkana which is an important bird area in Kenya. Eight four (84) waterbird 
species including thirty four (34) Paleartic migrants have been recorded around Lake 
Turkana (Bennun and Njoroge, 1999). According to Rose and Scott (1997), over 
100,000 Little Stints (representing more than 10% of entire East African / South East 
Asia population may winter here. Lake Turkana also supports many wintering 
Palaearctic migrants and is a key stopover site for birds on passage. 
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From experience in other parts of the world, it is known that wind turbines pose a risk 
to birds. The potential impacts on bird populations could be serious if the turbines are 
built in areas where large concentrations of birds occur especially migrating birds, 
large raptors or other large soaring species especially eagle and vulture populations. 
The main potential hazards to birds from wind farms are: 

¶ Disturbance leading to displacement or exclusion of birds; and 

¶ Collisions. 
 
Disturbance 
Disturbance potentially may arise from increased human activity in the vicinity of wind 
farm especially during construction, maintenance visits and facilitation of access 
roads in the project area. The presence of turbines and the presence of noise from 
turbines may also deter birds from using the area close to the turbines. This, 
however, may not affect the migrating birds that are associated with Lake Turkana 
including the shoreline aquatic habitats.    
 
Collisions 
Following the construction of the wind park, it is likely that birds may be killed when 
colliding with turbines while others will be killed by collision with power cables at the 
wind  park.  Collision mortality of birds at poorly sited wind farms are likely to have 
negative impacts on the populations of the susceptible species. Cumulative mortality 
from multiple wind installations may also contribute to population decline. It should, 
however, be noted that several factors including wind speed and direction, air 
temperature and humidity, flight type, distance and height, time of day and 
topography, all influence the risk of collisions. The bird species type, age, behaviour, 
and stage of the birdôs annual cycle also influence the risk of collision. Collision risk is 
greatest in poor flying conditions, such as strong winds, that affect the birdsô ability to 
control flight manoeuvres, or in rain, fog, and on dark night when visibility is reduced. 
Lighting of turbines has the potential to attract birds, especially in bad weather, 
thereby potentially increasing the risk of collision. The lit turbines and other lit 
structures at night disorientate the nocturnal migrant birds thus increasing the 
collision mortality. 
 
It should, however, be noted that the turbines will be located at least 10km from the 
shore of Lake Turkana on the plateau behind the Ongipi massif. Since migrating and 
over wintering birds are normally associated with Lake Turkana shoreline and  
aquatic habitats, collision risk of birds is expected to be low.         

8.2.9  Impacts on protected areas     

The nearest protected areas to the project area are Mt. Kulal Biosphere Reserve and 
the South Island National Park which are situated away to the east and west of the 
project area respectively.  
 
Mt. Kulal Biosphere Reserve 
Mt. Kulal lies 25km east of the southern end of Lake Turkana. It is an isolated 
volcanic mountain that rises abruptly from the surrounding semi-desert plain to an 
altitude of 2,300m asl. Mt. Kulal and its surroundings are designated as a Biosphere 
Reserve under the UNESCO Man and Biosphere (MAB) programme. Mt. Kulal 
Reserve does not have high concentrations of megafauna. However, Greater Kudu 
(Tragelaphus strepsiceros) are recorded in the forest. The African Elephant 
(Loxodonta africana) may occur in the forest from time to time. Mt. Kulal Forest used 
to hold a population  of Black Rhinoceros (Diceros bicornis) but is now locally extinct. 
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The avifauna of Mt. Kulal forest is typical of the Afro tropical highlands biome but 
remains impoverished (Bennun and Njoroge, 1999). However, Mt. Kulal is unusual 
among Kenyaôs northern óisland ó forests in having an endemic bird taxon, the Kulal 
White-eye (Zosterops kulalensis). The Kulal White eye is recognised as a globally 
threatened and restricted range species. Hence its conservation significance can not 
be overstated.       
 
South Island National Park 
The South Island National Park was established in 1983 mainly to protect the islandôs 
crocodile population, the venomous snakes, hippos and a wide range of avifauna. 
Crocodiles breed on the shore of the South Island National Park between April and 
May. There are many species of reptiles including saw scaled viper, night and puff 
adder and cobra. The Island provides a suitable feeding and breeding habitat to large 
concentration of birdlife. The goliath heron and African skimmer breed here while the 
African open-billed stork duck and gulls feed on the shores. In addition the diverse 
habitats of the  South Island National Park attract the lesser flamingo and the birds of 
prey.       
 
As seen from Map 4. the two protected areas are located away from the project area. 
The nature of the project activities during the road rehabilitation, construction of the 
wind park and subsequent operation of the installed facility are unlikely to affect 
either the Mt. Kulal Biosphere Reserve or the South Island National Park. 

8.2.10  Cumulative and long-term effects of wind farm installations 

The likely increase in incidences of  HIV / AIDS and increased cultural contamination 
among the local community in the project area, are likely to cause long-term and 
cumulative social impacts if no attempts are carried out to contain the situation at an 
early stage of project development.    
 
Cumulative and long-term effects of wind farm installations may be considerable if 
bird movements are consequently displaced. This may lead to the disruption of 
ecological links between feeding, breeding and roosting areas. Cumulative loss of or 
damage to sensitive habitats may be significant, if multiple, large developments are 
sited in such locations, e.g. in sandbanks in shallow waters or in wetlands. Further, 
direct habitat loss may be additive to disturbance exclusion. This, however, is not the 
case for the project area. The type of design for the proposed wind park and its siting 
are unlikely to cause any significant cumulative and long-term impacts in the project 
area.  

8.2.11  Potential disturbance in livestock activities 

The major land use of the project area is livestock keeping especially the rearing of 
camels, goats, sheep and donkeys. The livestock activities are likely to be disturbed 
by both construction, presence of wind turbines and operations of project activities. 
During the project construction stage there will be increased disturbance to livestock  
emanating from increased number of people, vehicles and machinery in the project 
area. The project may indirectly affect livestock by decreasing the grazing area due 
to land taken for the construction of infrastructure including access roads, turbine 
bases, staff houses and substations. Livestock movements especially towards the 
watering points are likely to be affected by fencing of the project area.  
 
It should, however, be noted that the project area will not be fenced. Only about 0.5 
acre will be fenced only for the substation.        
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8.2.12  Increased noise levels 

The proposed facility has the potential to generate noise levels which could affect 
close residential areas and other noise-sensitive receptors. Noise levels are likely to 
increase in the project area both during the construction and operation phases of the 
proposed project.  
 
High levels of noise will prevail in the project area due to the use of heavy machinery 
in road construction activities. In addition the operations at the quarries, borrow pits 
and crushing plant will generate high levels of noise. During the construction phase 
increased noise levels will emanate from the road rehabilitation activities, turbine 
installation activities and general construction work.  
 
During the operation phase, there will be wind turbine noise that will emanate from 
several sources including: 

¶ Cooling fans; 

¶ Generators; 

¶ Blades; 

¶ Power converter; 

¶ Hydraulic pumps; 

¶ Yaw motors; and  

¶ Bearings.  
However, it should be noted that modern Vestas turbines are associated with low 
noise levels. In addition these turbines mainly emit low frequency sound or the so 
called infrasound in which human beings require high levels for perception.     

 

Of particular importance in this project is whether the noise levels produced by 

project activities reach the staff houses or houses (Manyattas) belongong to the local 

community in the project area. According to the WHO guidelines, noise impacts 

within dwellings include annoyance, speech interference and sleep disturbance. 

WHO considers that for bedrooms, the critical effect is sleep disturbance. Guidelines 

values for bedrooms are 30 dBA for continuous noise. This happens to be the  

magnitude of noise the Vestas 90 wind turbines produce at the wind park site.   

Considering that for most types of dwelling the noise attenuation through the walls of 

the building is at least 10 dBA, a noise level of 40 dBA is acceptable at the walls 

outside dwellings. In general distance between the wind turbines and the nearest 

dwelling should be at least about 400 meters. In the project area the distance 

between the turbines and the nearest dwelling will be 40 km or so. It is therefore 

unlikely that there will be any noise disturbance emanating from the presence and 

operations of the proposed wind park facility in the project area.  

8.2.13  Air emissions  

Road construction activities will contribute to air pollution through gaseous emissions. 
This will emanate mainly from exhaust pipes for vehicles and machinery used in road 
construction. The construction and operation of the power plant is likely to release air 
emissions from construction machinery, turbines, vehicles, diesel generators, 
workshops and camps sites. The composition of gases released to the environment 
will include carbon dioxide, water vapour, organic acids, ammonia and traces of 
carbon monoxide, nitrogen oxides and sulphur oxides among other substances.   
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8.2.14  Dust pollution 

Road rehabilitation activities and to some extent the wind park construction activities 
have the potential to generate high levels of dust in the project area. The situation will 
be aggravated by the aridity and the scarce vegetation cover in the project area. 
Areas where high dust production is likely to take place include sections where 
construction is taking place and in both quarries and borrow pits sites. The crushing 
plant also has great potential to generate high quantities of dust thus creating a 
hostile environment and a health hazard to the workers.  

8.2.15  Potential increase in pollution from solid wastes and effluent 
discharge 

It is expected that various solid and liquid waste streams will be generated from 
activities associated with the road rehabilitation, construction and operation of the 
power plant. It is envisaged that the major waste streams are likely to be: 

¶ Domestic effluent; and  

¶ Miscellaneous solid wastes. 
The labour campsites are expected to produce considerable quantities of domestic 
effluents containing a wide range of substances which have high potential to pollute 
the environment if not properly disposed of. Solid wastes generated from the labour 
campsites will have diverse composition of material including paper, glassware, 
plastic material, food remains, metallic cans and other heterogeneous material. Solid 
wastes have potential to pollute the environment since they cause visual intrusion 
and form suitable breeding sites for flies and vermin which can transmit diseases to 
human beings in the project area.      

 

8.3  Impacts Beyond National Boundaries 

The Lake Turkana Wind Power Project will be located in Marsabit District of the 
Eastern Province of Kenya. The project area is situated more than 200 km from 
Ethiopia border, the nearest country to the project area. The impacts of this project 
are not likely to adversely affect the environment of Ethiopia or any other state.  
 
It should, however, be noted that some of the avifauna found in Lake Turkana have 
migrated from other countries. For example, thirty four (34) Paleartic migrants have 
been recorded around Lake Turkana and over 100,000 Little Stints (representing 
more than 10% of entire East African / South East Asia bird population) may winter 
here. There is therefore potential to affect the migration of birds, over wintering birds 
and birds on passage to other countries. As stated above in Section 8.2.8: Impacts 
on avifauna, the design and siting of the proposed wind park facility is unlikely to 
have any impacts birds. It is also unlikely that there will be any impacts of the 
proposed project beyond the national boundaries.    

 

8.4 Impacts of Disposal of the Turbines during Project  De-
commissioning 

Generally the disposal of the turbine components during project de-commissioning 
has the potential to affect the environment. However, this may not be the case for the 
project area. It is likely that the turbine will be dismantled and re-exported, since 88% 
by weight of the turbine can be re-used. This means that the environment is spared 
extra extraction of non renewable resources. However, there will be wasted energy 
used to break down the turbine from the project site. In addition de-commissioning 
activities will some minor negative impacts on the flora and physical environment of 
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the project area. Following the de-commissioning of the turbines, buildings belonging 
to the project will be acquired by the Government or other selected stakeholders in 
the project area. 
 
Alternatively, the wind farm will be in the project area for a very long time. After 20-25 
years, new wind mills will replace the old ones. The buildings will last about 50 years 
before they are replaced.    
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9.  PROPOSED ENVIRONMENTAL MANAGEMENT PLAN  

As seen from the previous chapter (Chapter 8), the negative impacts emanating from 
construction activities and subsequent presence and operations of the proposed wind  
park, have the potential to adversely affect the environment of the project area. The 
basic objective of the management plan is to institute measures to address the 
negative impacts and sustainably manage the environment of the project area. 
Environmental management plan involves the implementation of the following two 
important processes: 

¶ Mitigation plan and  

¶ Environmental monitoring.  
 

9.1  Measures to Mitigate Negative Impacts  

In order to promote sustainable development and maintain a health environment in 
the project area, the developer will undertake to institute several measures to reduce 
or alleviate the negative impacts of project development as described below.  

9.1.1 Amelioration of socio-economic negative impacts  

In order to maintain harmony among various communities in the project area, there 
will be a dire need to raise awareness about the project. Of special importance is 
awareness with regard to project benefits that different communities stand to gain. 
The project should guard against raising expectations that can not be met. All 
communities need to be kept abreast of all project development activities and should 
sufficiently be consulted on all maters that concern them. The project should engage 
a neutral person who is accepted by all the communities in the project area to 
interact with communities, raise awareness on the project activities and to resolve 
any conflicts that may arise between the project and the communities involved.  

9.1.2  Reduction of the utilization of wood resources 

As stated in the report, the increased population in the project area will make high 
demand of fuel wood resources. There is therefore a need for the provision of 
alternative source of energy during the implementation of the project to ensure that 
uncontrolled utilization woody resources does not take place in the project area. In 
addition there will be a need to explore more efficient ways of making charcoal 
through efficient kilns and saving energy through the use of efficient stoves such as   
Kuni Mbili. The project should encourage the local population through support of the 
relevant local CBOs to conserve the plant resources including participation in 
planting of trees in the project area.   

9.1.3  Reduction of incidences of diseases 

With regard to the influx of commercial sex workers into project area following the 
project activities, the project should be prepared for an increase in the prevalence of 
HIV/AIDS. To prevent the spread of HIV/AIDS in the project area, the developer and 
other stakeholders including the administration, community leaders, opinion leaders, 
and other stakeholders must organize and support education programmes to 
increase awareness and change public attitudes towards HIV/AIDS and other 
sexually transmitted diseases (STDs). In order to protect the project workers, there 
will be a need for the project developer to supply the workers with STD prevention 
devices including the male and female condoms.   
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9.1.4  Reduction of visual intrusion 

All degraded areas resulting from the road rehabilitation and wind park construction 
activities including the quarries, borrow pits, cuts and fills and other disfigured 
surfaces in the project area and environs, need to be landscaped and suitable grass, 
shrubs and trees planted to blend with the environment.  
 
The presence of the wind park facility in otherwise an unspoilt natural environment is 
likely to be visually intrusive to some people. It has the potential to detract observers 
from the normal scenery. It is therefore necessary to paint the turbine, mast, blades 
and  other components with colours that blend with the environment especially 
shades of  pale green, brown and gray in order to further reduce visual intrusion in 
the project area.  
 
It may, however, be noted that the wind park is not an ordinary sight and being a 
novelty,  could be appealing to a wide cross- section of local community, other 
Kenyans and even foreign visitors. Indeed it could as well be a local attraction 
drawing many observers from beyond the project area. 

 9.1.5  Management of labour force 

The labour force engaged in the rehabilitation of the road and construction of the 
wind park have potential to degrade the environment of the project area as 
discussion in earlier sections of the report. The project management should therefore 
put in place mechanisms to deter the work force from engaging in cutting of trees for 
fuel wood, charcoal burning, and building material and for any other purposes. Due to 
the sensitivity and vulnerability of the project area, the developer / contractor should 
use pre-fabricated material (which can later be retrieved at the end of the project) in 
building the labour camps. This will deter the labour force from unnecessary cutting 
and trampling of vegetation and enhance the protection of the scanty natural 
vegetation of the project area.  
 
In order to maintain a healthy environment for the labour force, the project 
management should put in place suitable measures to clean the environment 
associated with labour camps. This will include proper disposal of human waste. The 
developer / contractor needs to put on place mechanisms for the collection of all 
wastes generated (solid wastes, organic wastes, food remains, garbage etc.), in the 
labour camps, segregate the various wastes and arrange for subsequent disposal 
through either efficient incineration or disposal in a sanitary landfill.  

9.1.6  Waste management   

During the operation phase of the project, waste management will mainly involve 
disposal of solid wastes and human wastes. The project therefore needs to put in 
place procedures for the collection of solid material from the staff houses, offices and 
other areas of the wind park facility for subsequent disposal either through burning in 
an efficient incinerator or disposal in a landfill facility.  
 
The main concern with regard waste management is the human waste. There will be 
a need to keep living quarters in the area of operation in a satisfactory degree of 
sanitation in order to prevent outbreak of diseases. The management of human 
waste in the project area should be done through use of suitable disposal systems 
including a combination of septic tanks and pit latrines as found appropriate. Septic 
tanks will be appropriate where there is excellent permeability of soils. In addition 
there should be availability of sufficient water for WC flushing. Pit latrines are 



 

Lake Turkana Wind Power Project Environmental Impact Assessment Study Report page 61 

   

 

essentially appropriate for low cost dwellings. The pit latrines should be deep, clean 
and without any offensive smell. They should also be free of fly and mosquito 
nuisance. This sanitation facility should consist of what is now referred to as a 
ventilated improved pit latrine (VIP) with good quality concrete floor slabs.    

9.1.7 Noise abatement 

Relatively high noise levels in the project area  will mainly emanate from the road 
rehabilitation activities and during the construction of the wind park. In addition high 
levels of noise are likely to prevail in the project area due to use of motor vehicles 
and heavy machinery especially at the quarries, borrow pits and crusher plant. Noise 
control measures should be implemented if noise levels in the project area exceed 90 
dBA for 8 hours. Protection at the individual level against the effect of noise should 
also be provided. Sound levels reaching the inner ear may be effectively attenuated 
by the use of hearing protective devices such as ear plugs and ear muffs particularly 
when noise levels exceed 85-90 dBA. In addition, regular audiograms should be 
conducted for employees as proof that sound control and hearing protection 
measures are effective in preventing hearing loss. 
 
As discussed in Section 8.2.12: Increased noise levels, modern Vestas turbines are 
associated with low noise levels. These turbines mainly emit low frequency sound or 
the so called infrasound in which human beings require high levels for perception. It 
is therefore unlikely that there will be any noise disturbance emanating from the 
presence and operations of the proposed wind park facility in the project area.  
  

9.1.8  Control of dust and gaseous emissions 

The dust particles and the chemical substances contained in gaseous emissions may 
cause eye and throat irritations even at low levels. Respiratory illness, lung damage 
and other health hazards are likely to occur when the workers are exposed to high 
concentrations of the dust and gaseous emission pollutants and for a long time. 
 
To mitigate air quality impacts during the road construction, emissions of dust, smoke 
and other substances should be limited through good practices. These include 
watering of access routes, deviations and other disturbed sites, use of dust extractors 
and covering of lorries transporting construction materials. Appropriate selection of 
machinery will also minimise pollution from the gaseous emissions. Workers involved 
in construction activities that generate dust and gaseous emissions should be 
provided with appropriate protective devices to cut down on dust and gaseous 
emissions inhaled. These will include masks, helmets and appropriate overalls.  
 
Gaseous emissions produced during the operations of the wind park facility will be 
minimal. Wind energy is very clean energy when compared to other modes of 
energy. For example, it has been shown that wind turbine produces 8 grammes of 
carbon dioxide (CO2) when generating 1KWh of electricity, while the corresponding 
amount for the coal fired power station is 826 grammes of CO2 .  

9.1.9  Reduction of ponding conditions 

The road rehabilitation, wind park construction and other project activities may lead 
to creation of stagnant water bodies in quarries, borrow pits and other depressions 
created during the construction works. Although water collected in the depressions 
may be a respite for the pastoralist, the resultant stagnant water bodies are likely to 
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be suitable habitats for the breeding of mosquitoes and snails that are disease 
vectors for malaria and bilharzias respectively. Measures should therefore be put in 
place to improve impeded drainage in the project area through landscaping and filling 
in the created depressions. 
 
Although the project area is situated in an arid zone, occasional high volume of runoff 
in the laggas should be adequately accommodated in the road design which should 
allow for bridges, culverts and drifts at appropriate locations. In addition, the road 
design should also provide side drains, and mitre drains to direct the runoff away 
from the rehabilitated  road. 

9.1.10  Reduction of soil erosion and siltation 

As seen from above, increased soil erosion is likely to occur in the project area 
following  the road rehabilitation activities, operations of borrow pits and quarries, 
construction of the wind park and installation of turbines and other associated 
activities. There is therefore a need to carry out a serious programme to rehabilitate 
the degraded environment. A major environmental problem will emanate from the 
disposal of loose earth which is likely to be a source of silt in the run off especially 
during the rainy season. Immediate action should therefore be taken to address the 
issue of soil erosion and the potential for the siltation of the shore environment of 
Lake Turkana. In this connection the following measures need to be carried out:  

¶ Silt traps to be installed to prevent sediments from entering the laggas leading 
into Lake Turkana;    

¶ Proper terracing and landscaping of the  affected area; and  

¶ Planting of sediment binding grasses such as Sporobolus spicatus and other 
suitable grasses on the exposed slopes and other surfaces.  

9.1.11  Restoration of habitat and biodiversity 

Following the implementation of the project activities, the natural vegetation in the 
disturbed areas have virtually no chances of survival. The project management  
should  therefore  undertake to restore the lost biodiversity on the disturbed area. 
This needs to be done through planting of appropriate trees such as Acacia tortilis 
and shrubs such as Acacia nilotica, Acacia reficiens, Indigofera spinosa and 
Sericocomopsis hildebrantii on the landscaped area in order to increase plant 
biodiversity and enhance aesthetic value of the wind park.   

9.1.12  Measures to avoid disturbance of livestock activities 

Since the major land use of the project area is livestock keeping, measures should 
be put in place to avoid disturbance of livestock activities especially grazing/browsing 
and access to watering points. In addition, the wind park should be designed in such 
a way that it will not significantly decrease the livestock grazing/browsing area. In 
order to avoid any disturbance to livestock activities, the project developer should not 
undertake to fence the wind park, thus allowing the livestock to graze/browse and 
move freely within the project area. However, a small area (10mX10m) around the 
turbine foundation will be fenced to avoid interference of the wind turbines by the 
livestock or other animals. The developer will avoid siting the wind park facility across 
the livestock watering pathways.  
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9.1.13  Reduction of impacts of wind park on birds 

The main environmental concerns when constructing wind parks has been birds 
colliding with the turbines especially in areas where large numbers of migratory birds 
pass. Most of the potential impacts of wind park on birds can be reduced to 
acceptable levels through careful siting, design and mitigation as outlined below:  
 

¶ It should be noted that cumulative effects of large wind farm installation may 
be considerable especially where wind park acts as a barrier and bird 
movements are consequently displaced. This may lead to the disruption of 
ecological links between feeding, breeding and roosting areas. A suitable 
wind park design can alleviate barrier effect to birds by allowing wide 
corridors between clusters of turbines. 

 

¶ In order to avoid or minimize birdsô collisions, the project developer should 
retain unattractiveness of the wind park site and its vicinity to birds. For 
example within a radius of 2-5 km around the wind park, the developer should 
avoid any introduction of open water habitats, sewage ponds, or open dumps. 

  

¶ Perhaps the most important mitigation measure against birdsô collisions in the 
project area is the siting of the wind park. Siting of the wind park  should be 
done as early as possible in the planning stage. The wind park should be 
sited away several kilometres (at least 3km) from Lake Turkana shore and 
also away from the forested areas of Mt Kulal (at least 1km) and other 
mountains and hills of the project area.  

 

¶ Lighting of turbines has the potential to attract birds, especially at night and in 
bad weather, thereby potentially increasing the risk of collisions. Any intensive 
lighting of the wind turbines should be avoided to reduce attractiveness to 
nocturnal bird migrants.  

 

9.2  Action Plan for Prevention of Accidents, Health Hazards and      
Management of Security and Fire Outbreak in the Project Area 

9.2.1  Prevention of accidents 

Implementation of the project will definitely increase volume of human and motor 
traffic in this remote area. The increase in human and motor traffic will be aggravated 
by the transportation of construction materials and plant accessories and other 
equipment required to install the wind park.  This is likely to result in a higher risk of 
accidents occurring in the area of operation during the road rehabilitation, wind park 
construction and wind park operation phases. There will therefore be a need for the 
developer to design and implement safety measures and emergency plans to contain 
accidents risk associated with project activities including vehicular transport, 
operation of machinery, equipment and other related activities. 
 
Workers need to be educated on the use of unfamiliar machinery, equipment and 
tools that may cause a danger to the users. In addition, the workers should be 
provided with safety instruction manuals and other essentials to contain accidents. 
Proper and appropriate road traffic signs, markings, and road furniture should be 
installed on the rehabilitated road. Workers should be provided with protective 
clothing (nose and mouth masks, ear muffs, overalls, industrial boots and gloves)  
and helmets.  
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In addition to the above measures, the following precautions should be taken to 
minimize the impacts of accidental oil leakages and spills, if they ever occur during 
the course of project implementation. Proposed precautions include:  

¶ Establishment of an appropriate preparedness programme; and 

¶ Training of relevant personnel, and provision of relevant spill mitigation 
equipment including adsorbent material, leakage plugging devices, foam 
cover spraying equipment and oil skimmers and water spraying equipment 
among other measures to contain accidents. 

9.2.2  Health hazards 

During both the construction and operation phases of the proposed project, 
significant health hazards and incidents are likely to occur among workers. Therefore 
attention must be focused on the health of workers in order to attain health conditions 
that will permit them to lead socially and economically productive lives. Proper 
disease control, disease prevention and treatment and methods of raising awareness 
must be employed among the project workers in order to minimize disease 
incidences and reduce morbidity.  
 
Of particular importance to the project workers are health issues relating to HIV/AIDS 
in the project area. AIDS (Acquired Immunno-deficiency Syndrome) was first 
diagnosed in Kenya in 1984 and now has become a serious health and economic 
problem in the country. The project workers and the surrounding local community 
must be educated on the strategies of minimizing the risk of contracting HIV/AIDS 
including the use of male and female condoms.  
 
In order to enhance health conditions in the project area, there is need for the Lake 
Turkana Wind Power Project to set up a local medical unit to provide health care to 
both the project workers and the local community.  

9.2.3  Security 

Despite the fact that Loiyangalani including the project area is a relatively peaceful 
area, the surrounding areas especially to the north are fraught with insecurity 
problems. The developer should therefore take precautions to beef up the security of 
the wind park and the staff quarters. There will be a need to hire services of the local 
guards. However, the local guards will need to be reinforced by a more professional 
security force from the leading security firms in Kenya.  In addition an alarm system 
will be installed as a back up for the above outlined security measures. Even more 
important, the project management should cultivate harmonious co-existence 
between itself and the local communities in the project area.     

9.2.4  Fire protection 

Adequate measures should be taken against the potential fire hazards in the project 
area. They include installation of functional fire protection systems such as water 
based fire fighting system with water hydrants strategically placed to cover the whole 
wind park premises. In addition, CO2 based portable and fixed fire extinguishers need 
to be sited at strategic positions to cover the staff premises. The above fire protection 
systems should be backed by a reliable service provider to service the appliances at 
least on a quarterly basis.  
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9.2.5 Other measures to enhance health and occupational safety 

Other measures to enhance health and promote occupational safety and 
environmental management in the project area include: 

¶ Provision of a fully equipped first aid kits in the project area during the project  
construction and operational phases ; 

¶ Provide medical cover for all staff in order to enhance health standards at the 
wind park facility;  

¶ The health staff, environmental officer and other relevant workers should be 
well trained to act as Safety Officers after acquiring adequate knowledge and 
experience on  first aid training and excellent knowledge of safety regulations; 

¶ The Contractor should have Workmenôs Compensation Cover for the workers; 

¶ The project should conduct health and safety audits regularly for all the 
workers on an annual basis;  

¶ Take measures against risks of electrical shock;  

¶ Conduct environmental audits for the wind park in accordance to the 
requirements of NEMA;  

¶ Put in place mechanisms aimed at acquiring ISO 14001 certification on  
environmental management and Occupational Health and Safety Standard 
Certification (OHSAS 18001) for the Turkana Wind Park; and  

¶ Conduct training programmes covering several aspects of safety, customer 
care, defensive driving, first aid, AIDS, environmental awareness, swimming 
and life saving activities among other training aspects.    

 

9.3  Environmental Monitoring 

Monitoring is envisioned as an important process in the protection of environment of 
the project area. It will reveal changes and trends brought about by the presence and 
operations of the installed wind park facility. The project management will therefore 
undertake to conduct sustained environmental monitoring of the project area during 
the life of the Lake Turkana Wind Park Project. The basic attributes for the proposed 
monitoring programme will involve the following: 

¶ Collection and analysis of appropriate environmental data; 

¶ Preparation of periodical reports and liaison with other relevant bodies; 

¶ Identification of unexpected environmental impacts; and  

¶ Formulation of counter-measures to mitigate the unexpected negative 
impacts. 

9.3.1  Focus areas for monitoring 

The developer is expected to will carry out monitoring on both terrestrial and aquatic 
environment of the project area and surroundings including Lake Turkana with a 
focus on the following environmental variables: 

¶ Changes in biodiversity;  

¶ Avifauna mortality; 

¶ Any changes in livestock activities; 

¶ Changes in water quality including increase in pollution;  

¶ Soil erosion and siltation; 

¶ Noise levels; 

¶ Increase in social problems; and  

¶ Other relevant ecological, socio-economic and environmental attributes. 
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It should be emphasized that during the monitoring process, there will be a need to 
carry out investigations to verify predictions made during the course of environmental 
impact assessment study especially with regards to the impacts on the avifauna of 
the project area. In this regard it is proposed that a minimum one-year baseline field 
study should be undertaken to determine the use of the study area by birds and to 
identify, if any bird species that may be adversely affected by wind park presence 
and operations. With respect to the ecology of birds, monitoring of the project  will 
encompass at least the following: 

¶ Effects of habitat loss, disturbance and displacement on birds of the project 
area; 

¶ Barriers to birds movement; 

¶ Birds collision mortality; and   

¶ Effectiveness of different wind park layout and turbine design on the 
mitigation of negative impacts.  

9.3.2  The need to recruit an environmental officer 

In order to conduct a sustainable environmental monitoring of the project area and 
thus protect environment from negative impacts of operations of the proposed 
project, there will be a need to engage an Environmental Officer to be stationed at 
the project area. This officer will initiate and operationalize the proposed mitigation 
plan and make plans to conduct environmental monitoring on a regular basis. In 
addition he /she will make plans to sensitize the local community on the socio-
economic impact of the wind park development. The recruited environmental officer 
will possess appropriate training and experience on environment and socio-economic 
background  with at least a Masters  degree in environmental sciences, socio-
economics or natural resources management. 

9.3.3  Terms of reference for environmental officer 

The main responsibility of the proposed environmental officer is to carry out a 
sustainable environmental management of the project area on a daily basis in order 
to ensure healthy environment for the workers and protect the environment of the 
project area from negative impacts of project implementation. He /she is expected to 
carry out the following main duties:  

¶ Conduct surveys and monitor the environment of the wind park facility on a 
regular basis; 

¶ Facilitate regular collection and analysis water, waste water and other 
ecological samples through use of suitable laboratories; 

¶ Liaise and establish networks for exchange of information and ideas with 
relevant institutions including the KenGen, KPLC, Government Chemist, 
National Environmental Management Authority (NEMA), Nature Kenya, KWS,  
Universities, Meteorological Department, Marsabit County Council, and the 
National Museums of Kenya among other relevant institutions on matters 
concerning environment; 

¶ Prepare environmental reports and briefs to the project management on the 
state of the environment of the project area and emerging trends if any; and  

¶ Formulate strategies and counter measures to protect the environment from 
unforeseen impacts.      
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9.3.4  Cost estimates of environmental management 

The cost estimates for the proposed environmental management will include 
variables such as remuneration for the proposed environmental officer, transport 
expenses, construction of silt traps, landscape of relevant areas in the project area, 
waste management,  purchase of incinerator,  purchase of consumables, payments 
for sample analysis, report writing and other documentation and miscellaneous 
expenses. The total cost for the protection of the environment and other related 
activities is estimated at KSh.19,800,000 (2̀04,117). A summary of cost estimates is 
presented below in Table 8.    
 
Table 8 Cost Estimates for the Proposed Environmental Management (One Year Operation)  

Project Activity Cost Estimate 
(KSh) 

1 Remuneration for environmental officer  2,500,000 

2 Purchase and running of a vehicle and other transportation 
requirements for environmental officer 

4,500,000 

3 Support for community awareness and sensitization programme 1,500,000 

4 Project social responsibility programme (support to fisheries, community 
water supply, environmental conservation, health, education etc.) 

4,000,000 

5 Baseline field study on impacts of the wind park on birds.  1,500,000 

6 Sample analysis (chemical and biological, and other samples)  100,000 

7 Purchase of consumables (computer, sampling apparatus, field 
equipment etc.  

300,000 

8 Purchase of stationery, documentation and report writing  100,000 

9 General landscaping works including construction of soil traps                                                                                1,500,000 

10 Waste management activities including purchase of an incinerator  2,000,000 

11 Contingencies (10% of the total cost of the environmental management 
plan)  

1,800,000 

Total Estimated Cost for Environmental Management 19,800,000 

9.3.5  Time frame for the implementation of the management plan  

At this stage of wind park development it is rather difficult to put a time frame to the 
implementation of the proposed management plan. It should, however, be noted that 
implementation of the management plan will basically be a continuous activity during 
the life time of the project. It starts with the commencement of the construction works 
and continues through the operation phase. On an annual basis the Client is 
expected to conduct Environmental Audit (EA) of the wind park in  accordance with 
EMCA Regulations and Guidelines. The environmental management activities will 
cease following the de-commissioning of the plant. 

9.3.6  Responsibility for the implementation of management plan 

The overall responsibility for the implementation of the management plan lies with the 
Client, Lake Turkana Wind Power Project. This responsibility could, however, be 
delegated to the Clientôs agents. During the construction phase the project contractor 
under supervision from the Clientôs agents (project engineer, architect and consultant 
environmentalist) is expected to implement relevant environmental mitigation 
measures  including rehabilitation of quarries and borrow pits, landscaping  grassing 
and planting of trees among other relevant activities. The Contractor should ensure 
that all the installations are functional for at least a period of one year after the 
completion of construction activities. 
 
During the operation phase, the implementation of the management plan is expected 
to be under direct supervision of the Client through the recruited Environmental 
Officer. In the initial stages, however, there may be a need to hire the services of an 
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independent and well experienced environmental consultant to guide the newly 
recruited Environmental Officer and put systems in place for the implementation of 
the management plan especially the environmental monitoring. 
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10.  GAPS IN KNOWLEDGE AND UNCERTAINTIES ENCOUNTERED IN THE 
COMPILATION OF THE ENVIRONMENTAL IMPACT ASSESSMENT 
REPORT 

 
Gaps in knowledge and uncertainties associated with the environmental impact 
assessment of this project and compilation of the report touch on two main aspects 
including acquisition of data and information and consultations.      
 

10.1  Acquisition of Data and Information 

In carrying out this assignment, the consulting team made extensive use of the 
secondary data and information. For obvious reasons this section will be treated in a 
general format and no actual examples will be given.  Acquisition of required 
secondary data and information presented unique challenges to the consulting team. 
In many cases the available data was scanty and whatever was available was  
scattered in several repositories. Hence the consultants spend valuable time in 
several institutions trying to acquire bits and pieces here and there. This situation 
was aggravated by the extensive protocols and bureaucracy involved in getting 
permission to acquire the relevant data and information from the relevant officers. 
This situation was also complicated by the many appointments that for one reason or 
another were not honoured and the many cancellations effected on very short 
notices.  
 
It should be emphasized that collection of data involves resources and several 
government institutions do not have adequate resources to collect data on a 
sustainable basis. Consequently many gaps do exist in the available data bases. In 
other cases there was no current data and the consultants had to do with data 
collected several years back which may not adequately reflect the current 
environmental situation. Against this background, there was the issue of the quality of 
the data available to the consultants. Due to constraints in time and lack of other 
alternatives the consultant had to do with available data and information.  
 

10.2  Public Consultations 

The main objective of public consultations is to sensitize the stakeholders on the 
proposed project and get their views on the perceived social effects and impacts of 
the proposed development on the local community. In addition public consultations 
are conducted to get the peopleôs ideas on how the negative impacts of the proposed 
project can be mitigated. During public consultations with the local community who 
are mainly pastoralists, the consultants were faced with the challenge of 
communication. To get the message across, the consulting team had to rely on local 
interpreters. At times it was not clear whether the consultantsô explanation of the 
projectôs workings, the impacts generated and the mitigation measures proposed 
were well understood by the local members of the local community in the project 
area. 
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11.  CONCLUSIONS AND RECOMMENDATIONS  

11.1  Conclusions  

The following conclusions are drawn with regard to the environmental assessment of 
the proposed Lake Turkana Wind Power Project:    
 

1. The major positive impacts of this project will include stabilization of electricity 
in Kenya, promotion of economic growth in the country, contribution to the 
Government revenue, increased employment, improvement of roads in the 
project area, improvement of medical services and promotion of improvement 
of environment in the project area.  

 
2. The increase in number of people in the project area following the 

commissioning of the project will lead to a number of negative socio-
economic impacts including cultural contamination,  increased incidences of 
diseases, insecurity and community conflicts, challenges of labour force 
management and increased accidents and occupational hazards.  

 
3. The project activities are likely to cause albeit on a small scale loss of habitat, 

destruction of floral and faunal communities, disturbance to livestock, soil 
erosion and potential siltation of aquatic habitat, pollution, ponding conditions 
and increase in noise. Perhaps the most serious negative impact is the 
potential for birdsô mortality through collisions with the turbines. 

 
4. The study has proposed several measures to reduce negative impacts 

including amelioration of social negative impacts, noise abatement, waste 
management, reduction of visual intrusion, restoration of habitat and 
biodiversity, reduction of soil erosion and siltation,  prevention of accidents 
and health hazards and provision of health care services. In addition, 
measures have been proposed with regard to the siting of wind park in order 
to reduce collision of birds with turbines.  

 
5. Monitoring has been identified as an important process in the protection of 

environment of the project area since it will reveal changes and trends 
brought about by the presence and operations of the installed wind park 
facility. 

 
6. The total cost for the protection of the environment is estimated at 
KSh.18,150,000 (ˋ181,300).  

 

11.2  Recommendations 

The Consultants have proposed the following recommendations that will enhance 
sustainable implementation of the proposed project and protect the environment of 
the project area: 
  

1. Due to the increased population in the project area and the subsequent high 
demand of fuel wood resources, there will be a need to encourage the 
workers to use alternative source of energy during the implementation of the 
project in order to protect the scarce wood resources of the project area. 
There will be a need also to explore more efficient ways of making charcoal 
through efficient kilns and  use of efficient stoves including Kuni Mbili stoves. 
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2. Given the high level of expectations among the local community about the 
project, it is recommended that the communitiesô expectations are managed 
by having candid dialogue with them right from the start. 

 
3. It is recommended that broad community sensitization regarding potential 

cultural contamination and other negative impacts of the proposed project 
need to be carried out in the project area, in order to prepare the people to 
develop a coping mechanism.  

 
4. As part of its social responsibility, the project should put in place mechanisms 

to assist the marginalised communities in the project area, in accordance to 
the identified needs of the community. However before any social 
responsibility work is carried out, a Participatory Rural Appraisal (PRA) should 
first be carried out to identify the community felt needs.  

 
5. The developer needs to support the implementation of environmental 

management (including mitigation plan and monitoring) in order to protect the 
environment of the project area from the negative impacts of project 
implementation.  

 
6. In order to conduct a sustainable environmental management in the project 

area, there will be a need to engage an Environmental Officer to be stationed 
at Loiyangalani. The engaged officer will put in place mechanisms to initiate 
and operationalize the proposed mitigation plan and environmental monitoring 
on a regular basis.  

 
7. Since the major land use of the project area is livestock keeping, measures 

should be put in place to avoid disturbance of livestock activities especially 
grazing/browsing and access to watering points. Except for the small areas 
(10mX10m) around the turbine foundation, there should be no fencing of the 
wind park facility.  

 
8. In order to avoid impacts of birdsô collisions with turbines, the project 

developer should put in place mechanisms for a careful design and siting of 
the wind park. The wind park design should allow for wide corridors between 
a cluster of turbines. The wind park will need to be sited away at least 3km 
from the shore of Lake Turkana and at least 1km away from the nearest 
canyon.  

 
9. The project needs to carry out investigations to verify predictions made during 

the course of environmental impact assessment study especially with regards 
to the impacts on the avifauna of the project area. In this regard it is 
recommended that a minimum one-year baseline field study needs to be  
undertaken to determine the use of the study area by migrating and over 
wintering species of birds and to identify species that may be adversely 
affected by wind park presence. 
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ANNEXES 

This section of the report comprises the following annexes: 
Annex 1.  References. 

Annex 2.  Photographic Plates Showing the Salient Features of the Project Area. 

Annex 3. People and Institutions Consulted During the Study Process. 

Annex 4a.  Analysis of Waters from Loiyangalani Springs and Lake Turkana. 
Annex 4b.   Water Quality in the Project Area and Surrounding Areas. 

Annex 5.  Common Flora Identified within the Project Area and Surroundings.  

Annex 6. Common Water Birds of Lake Turkana. 

Annex 7a.  Fisheries of Loiyangalani (2006). 

Annex 7b. Fisheries of Loiyangalani (2007). 

Annex 8 Positions (UTM Coordinates) of the Vestas 90 Turbines in the   Project 

Area. 

Annex 9  Stakeholder Consultations in the Project Area. 

Annex 10a. A List of Persons Invited for the EIA Stakeholdersô Meeting (21-22 

April 2008). 

Annex 10b. Participants of the EIA Stakeholders Meeting. 

Annex 11 Minutes of the EIA Stakeholdersô Meeting. 
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Annex 2. Photographic Plates Showing the Salient Features of the Project Area 
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