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1.

Introduction

The Lake Turkana Wind Power project is of significant strategic benefit to Kenya, and one of the largest
private investments in Kenya’s history. It aims to provide 300MW of reliable, low cost wind energy to
the national grid, equivalent to over 20% of the current installed electricity generating capacity. The wind
farm site is located in Marsabit District in northern Kenya, approximately 50km north of South Horr
Township and 8km east of Lake Turkana (see Annex 1 for location map). The ‘Project’ will comprise a
wind farm, associated overhead electric grid collection system and a high voltage switchyard. The
Project also includes rehabilitation of the existing road from Laisamis to the wind farm site, a distance of
approximately 200km, as well as plant and equipment lay-down areas, and access road network in and
around the site for construction, operations and maintenance purposes.
The Project proponent is the Lake Turkana Wind Power Consortium (LTWP), comprising of Sponsors
Aldwych International, Industrial Development Corporation, IFU, KP&P Africa B.V, Norfund and Wind
Power Invest A.S. LTWP is responsible for the financing, construction and operation of the wind farm.
This report is an update of the Executive Summary of the 2009 Environmental and Social Impact
Assessment (ESIA) study of the wind farm development; since then, no significant baseline changes have
occurred. This Executive Summary seeks to summarise the Project development undertaken, with respect
to environmental and social aspects, since the issuance of the report in 2009. The additional information
discussed in this updated Executive Summary includes the following:
 ESIA methodology to expand upon the public consultation and disclosure process;
 Local communities;
 Project water resources;
 Ornithology survey;
 Road rehabilitation; and
 Associated transmission line.

2.

Project Description

The project includes the development of a wind farm and a sub-project which involves the rehabilitation
of approximately 200km of existing rural road.
2.1 Wind Farm
In 2005, LTWP contracted DEWI - a leading international wind energy consulting firm - to carry out
extensive wind tests using a dedicated wind measuring station situated in the envisaged wind farm. Wind
speed measurements were recorded every ten minutes at heights of 43, 62, 81, and 83 meters above the
ground. The average wind speed was set at an impressive 11m/s. LTWP submitted a proposal to the
Kenyan Authorities to survey the site. LTWP was granted exclusive rights to survey the proposed wind
farm site and to study the wind resources in April 2006, and subsequently signing a Memorandum of
Understanding (MOU) between the utility, Kenya Power, and LTWP in April 2008.
The proposed wind farm will include 365 V52 turbines, with a hub height of 44m. The turbines will
evacuate the power produced via overhead medium voltage (33kV) electricity collector grid system and
associated step-up transformers (33/400kV) located in the switchyard. From the switchyard, power will
be evacuated through a double circuit high voltage busbar and associated circuit breaker system to the
proposed 400kV transmission line. Each turbine has a capacity of 0.850MW giving an installed capacity
of 310MW. A concession area of 150,000 acres has been leased from the Government of Kenya for a 99
year term. The footprint of the wind farm will comprise 40,000 acres (approximately 162km2), with the

remaining area acting as a buffer around the wind farm site. The 365 wind turbines will occupy 23 acres,
the switchyard will occupy 39.5 acres and the village including workshop will occupy 25 acres amounting
to a physical land take not including internal roads of only 87.5 acres. Construction of the wind farm will
take, in total, 32 months. Project lifespan of the proposed wind turbines is expected to be 25 years.

Figure 1: Project location of proposed wind farm and road rehabilitation (approximate route) in conjunction
with the associated KETRACO transmission line.

The generated power will be transmitted via a proposed 400kV transmission line that will run from the
wind farm site to a new switchyard at Suswa, a distance of approximately 428km. The construction of the
transmission line is the responsibility of the Kenyan Government through the state owned Kenya
Electricity Transmission Company (KETRACO). KETRACO will own the transmission line and have a
tolling arrangement with Kenya Power. The proposed transmission line will be primarily funded by the
Spanish Government and constructed by a Spanish contractor, Isolux Corsan S.A., overseen by
KETRACO. This transmission line development is considered an ‘associated facility’ i.e. the wind farm
requires the construction of the transmission line in order to evacuate the power produced from the wind
turbines onto the national grid. The development of the transmission line is a separate infrastructure
project to LTWP’s wind farm project and is discussed further in Annex 4.
2.2 Road Rehabilitation
The proposed wind farm site is located approximately 1,200km from the seaport of Mombasa, from
where the equipment will be transported to site by road. The majority of this road already exists;
however, a distance of approximately 200km of existing rural road between Laisamis – Illaut – Kargi
Junction (D371) and Kargi Junction – Loyangalani Road (C77) to the wind farm site requires

rehabilitation works including strengthening identified weak sections, realignment, levelling and grading,
construction of culverts and general repairs. The road will be 6m wide with a 5m road reserve to each
side. Following consultation with stakeholders and their concerns regarding potential negative transport
impacts, two route diversions were progressed in order to avoid existing settlements at Ngurunit, South
Horr and Kurungu
The actual construction of the 200km road is expected to take approximately 15 months.
The proposed work is located in Marsabit South District which was sub-divided out of the larger Marsabit
district in 2008. The road is an existing road and branches off from the main A2 Isiolo-Moyale road at
Laisamis as D371 in a northerly direction and passes through various centres which include Namarei and
Illaut. From Kargi Junction the road becomes C77 after joining the main road from South Horr and
continues all the way to Loyangalani town. The entire stretch is a murram road that is marked by low
lying terrain lying between numerous hills and dry sand river beds. In general the road is in a drivable
state albeit in need of improvement in some areas. For example, sections of the road cut across the dry
sand river beds, are extensively damaged and are unstable for heavy vehicular loading.
The rehabilitation work entails light and heavy excavation, gravelling, reconstruction of some sections,
light grading and improvement of drainage structures. The main output of the work is a drivable standard
engineered gravel road with a gravel running surface, road cross drain comprising of culverts and
perforated drifts. The geometrics of the existing road will also be improved by widening of existing
horizontal curves and improvement of vertical curves

Figure 3: Proposed Laisamis – Namarei – Illaut – Arge – Kargi Junction – Loyangalani Road (in red).

3.

Project Rationale & Justification

The main sources of energy in Kenya are electricity, wood fuel, petroleum and renewable resources. Of
the total energy requirements in Kenya, the majority (68%) of the country’s primary energy consumption
comes from wood fuel and other biomass sources which has resulted in one of the highest deforestation
rate on the whole Africa continent. This is followed by petroleum (22%), electricity (9%) and other
sources (1%). Of the above main sources of energy in Kenya, electricity is crucial for the economic
development of the nation. The provision of an affordable and reliable supply of electricity is the
lifeblood of the Kenyan economy.
It is estimated that 14% of the population have access to electricity. Additional generation with
associated transmission and distribution is necessary in order to reach a greater percentage of the
population and support economic growth. The situation is aggravated by the over reliance (approximately
50%) on hydropower which has been often unreliable in the dry seasons. The 1999 - 2002 drought in the
region is an example of periods where lack of water supply greatly affected the power production of the
hydroelectric dams that had a crippling effect on the economy. This experience underscores the need to
increase power production and associated facilities in order to diversify power sources.
In accordance with Kenya Vision 2030, energy is one of the infrastructural enablers of the three
developments pillars, namely the economic, social and political aspects. In addition, the current energy
policy objectives in Kenya emphasise 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. Through the auspices of the Ministry of Energy, the Electricity Regulatory
Commission, KenGen, KETRACO and Kenya Power the Least Cost Power Development Plan 2010 –
2030 (LCPDP) sets out the strategic capacity development for the energy sector.
The LTWP wind farm project is cited as the next least cost Project to be developed. According to the
LCPDP, the wind farm will generate the lowest cost power available to Kenya, as the LCPDP envisages
short-term marginal costs of power generation in Kenya to be in the range of 12.8–22.6$c/kWh (see Table
26 in LCPDP of March 2010), compared to LTWP’s tariff of approximately 10.1$c/kWh (in addition
circa 1$c/kWh should be added to cover the transmission costs). Moreover, the long-term marginal cost
is in the range 16.4–19.3$c/kWh (Table 39), which further confirms LTWP’s competiveness. The
assumptions used in this comparison include: 65% plant factor, crude oil price = 75$/bbl and coal price =
90$/tonne.
The entry of the Lake Turkana Wind Power Project into the Kenya power scenario will contribute to the
power diversification, without resorting to fossil fuels (thereby effectively reducing associated carbon
levels). In addition, the clean power output generated by the Project will supply energy to Kenya’s
national grid contributing up to 20% of the existing national installed power, thereby helping address the
power deficit and enhance further growth. Average electricity production is estimated at 1,440GWh per
year. The Project will be the largest generation of electric power utilising wind in Kenya and SubSaharan Africa.
The development, construction and operation of the Lake Turkana Wind Power project will have sitespecific, but limited, impacts on the bio-physical and social environment of the Project area which the
ESIA studies undertaken has confirmed.

4.

Policy, Legal & Administrative Framework

ESIAs for the wind farm development and road rehabilitation have been carried out in line with national
standards. LTWP has produced a gap analysis report and is developing the Project to meet the World Bank
Group/ African Development Bank (AfDB) including those standards of the Project Lenders.
The objectives of the ESIAs were to identify and evaluate the environmental and social (with a gender
disaggregated analysis) effects, which could arise from the proposed construction and operation of the
Project’s activities; liaise with all stakeholders and interest groups involved directly and indirectly with
the proposed Project in order to seek their views; identify and describe procedures, and propose
enhancement and mitigation measures in an Environmental and Social Management/Monitoring Plan
(ESMP).
In accordance with the 2nd Schedule of the Environmental (Impact Assessment and Audit) Regulations of
2003, contained in Kenya Gazette Supplement No. 56, Legal Notice 101, the Project requires an
Environmental Impact Assessment Study. The 2003 regulations have been used to guide the
methodology and provide the framework for the Project ESIAs. The ESIA reports have been prepared in
accordance with the outline contained in Part IV, Section 18 (1) of the above regulations. These include:
 Proposed location of the project;
 Description of the national environmental legislative and regulatory framework, baseline
information, and any other relevant information related to the project;
 Objectives of the project;
 Technology, procedures and processes to be used in the implementation of the project;
 Materials to be used in the construction and implementation of the project;
 Products, by-products and wastes generated by the project;
 Description of the potentially affected environment;
 Environmental 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;
 ESMP proposing the measures for eliminating, minimising 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 caused by carrying out activities or major industrial and other development
activities;
 Measures to prevent health hazards and to ensure security in the working environment for the
employees and for the management of emergencies;
 Identification of gaps in knowledge and uncertainties which were encountered in compiling the
information;
 Economic and social analysis of the project;
 Indication of whether the environment of any other state is likely to be affected and the available
alternatives and mitigating measures; and
 Other such matters as the National Environment Management Authority (NEMA) may require.
Whilst the Environmental Management and Coordination Act (EMCA) supersede all national
environmental legislation, numerous other laws and regulations have influenced the various aspects and
activities of the proposed Project. These include the Electric Power Act (1998), Workmen’s
Compensation Act (rev. 1988), Geothermal Resources Act (1982) and Regulations (1990), Public Health
Act (rev 1972), Physical Planning Act (1996), Water Act (2002), 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).
International environmental and social requirements of the Project Lenders and other financing
institutions have also been taken into account. These include the African Development Bank policies
(environment, gender, HIV/AIDS, poverty, public participation and public disclosure) and procedures
(e.g. Environmental and Social Assessment Procedures); World Bank’s Operational Policies;
International Finance Corporation’s (IFC) Performance Standards (PS1: Assessment and Management of
Social & Environmental Risks and Impacts, PS2: Labour and Working Conditions, PS3: Pollution
Prevention and Abatement, PS4: Community Health, Safety and Security, PS5: Land Acquisition and
Involuntary Resettlement, PS6: Biodiversity Conservation and Sustainable Natural Resource
Management, PS7: Indigenous Peoples, PS8: Cultural Heritage) and Environmental, Health and Safety
Guidelines for Wind Energy1; and compliance with the Equator Principles.
Several international conventions and agreements are considered for these studies, including, convention
on biological diversity; convention on wetlands of international importance (RAMSAR); convention on
conservation of migratory species of wildlife animals; and African convention on conservation of nature
and natural resources.

5.

ESIA Methodology

The methodology underlying the preparation of the ESIA for the wind farm included a multi-stage
approach, namely the preparation of a biophysical and social scoping review, including consultative
meetings with NEMA; government departments (e.g. Livestock, Fisheries, Gender); parastatal organisations
(Kenya Wildlife Service (KWS), National Museum of Kenya, etc.); provincial administration and local
community leaders in Loyangalani Division (e.g. representatives from the Turkana, Samburu, Rendille and
El Molo communities); gender and youth-based groups; and non-governmental organisations. A field trip at
the wind farm location and Loyangalani was undertaken as well as additional biophysical and social surveys
and literature review. Public disclosure of the draft ESIA report for the wind farm development took place
in Loyangalani for a period of three weeks from 31 March 2008 to invite written comments; this was
followed by a Stakeholders Workshop on 21 and 22 April to present the proposed ESMP. The wind power
project Environmental and Social Impact Statement was submitted to NEMA and duly approved; the EIA
Licence was issued in July 2009 and has since been renewed.
LTWP has also been granted permission by the Ministry of Roads to strengthen identified weak sections of
the 200km road leading to the wind farm site. According to the existing road classification and the new
institutional arrangement in the road sector, the 160km Laisamis – Kargi junction (D371) section falls under
the jurisdiction of the Kenya Rural Roads Authority while the 52km Kargi Junction - Loyangalani section
falls under the Kenya National Highway Authority. The required ESIA for the proposed road construction
was carried out in close collaboration with these statutory bodies, in addition to the Ministry of Roads. The
key stakeholders identified and consulted for the road rehabilitation ESIA included the area sub chief, chief,
District Officers and District Commissioners; Kenya Forest Service; KWS; Marsabit County Council;
Kenya Rural Roads Authority; Kenya National Highway Authority; District Water Office; and neighbouring
communities to the road re-alignment. The approach adopted was participatory and included public
1

This wind farm development would have been normally classified as Category 2 under the AfDB’s
Environmental and Social Assessment Procedures (or Category B under IFC’s Environmental Policy). In
the spirit of the Paris Declaration, and alignment of Bank’s procedures toward country’s ESIA process,
the Bank’s Private Sector Department has agreed that the Project be assigned a Category 1 and thus
requires a site-specific ESIA study, including the preparation of a detailed ESMP.

meetings, focus group discussions, administration of questionnaires and discussions with the key
stakeholders in April 2010 and May 2011. The Licence was issued in January 2011 and has since been
updated (re-issued in September 2011) to reflect the design modification.
Regular engagement continues with the communities in the Project vicinity. Of late, LTWP has developed a
Community Engagement Plan (CEP) and information disclosure programme. Stakeholder disclosure
pamphlets have been translated and distributed within the footprint of the Project area (and along the
associated transmission line route). These pamphlets are also available from the LTWP office in Nairobi
and on the LTWP website.

6.

Description of Project Environment

The wind farm site is located at the south eastern end of Lake Turkana in a largely uninhabited, rocky,
arid desert area. The footprint runs south easterly direction from the south eastern shores of Lake
Turkana and passes between two mountain ranges (Mts. Kulal and Nyiru). The area has unique
geographical conditions in which daily temperature fluctuations generate strong predictable wind streams
between Lake Turkana (with relatively constant temperature) and the desert hinterland (with steep
temperature fluctuations). The Project area between Mt Kulal and Mt. Nyiru effectively acts as a funnel
whereby the wind streams are accelerated to speeds up to 15m/s.
Climate. 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 and is referred to as the
Agro Climatic Zone VII. This zone is characterised by very low rainfall and very high evaporation.
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
Key: r – Average annual rainfall (mm); Eo – Average annual potential evaporation (mm)
Table 1. Main Features of the Agro Climatic Zones in Marsabit District (Source: A.J. van Kekem - Soils of the
Mt. Kulal Marsabit Area)

Rainfall. The general patterns of rainfall in several areas in Marsabit District are characterised by a
distinct bimodal distribution pattern. Based on the rainfall characteristic of the Agro Climatic Zone VII
as recorded in the North Horr Meteorological Station, the Project area rainfall is also very low, with a
mean annual rainfall of less than 300mm. 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.
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 temperatures are in the range of 27–29oC, the mean minimal lie around 13–20oC and the
mean maxima are 26–35oC. The coolest months are July and August while February, March and October
are the hottest.
Wind. Compared to the rest of Kenya, winds in the proposed wind farm 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 (2,300m asl) and the Mt Nyiru Range (2,750m asl). Due to thermal
effects, the wind slows down during midday 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
over six years. The average wind speed in the Project area has been recorded to be 11m/s (as compared
with a high average in Europe of 7m/s).
Topography. The Project area lies between 450m at the shore of Lake Turkana to 2,300m above sea
level (masl) on the foot slopes of Mt. Kulal. The topographical features of the Project area are quite
variable; common features include plains, foot slopes, plateaus, hills and minor scarps and foot ridges.
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 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 stony
riverbeds and have wide beds with braided characteristics and changing stream channels. Sometimes,
once in every five to ten 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 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 Loyangalani 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.
Water Quality & Sustainability. In the Project area where water scarcity is very high, the importance of
the quality of available water supplies cannot be overstated. Biological, chemical and physical analyses
of several parameters of water have been sampled from various sources. Lake Turkana is located
approximately 10km from the wind farm site; it is the largest body of water (6,750 km2) near the Project
area. Lake Turkana water has high concentrations of total dissolved solids and high pH values. Although
moderately soft, it is saline and requires demineralisation and pH adjustment before being used for
domestic consumption. Given the poor quality noted above it is highly unlikely that LTWP will be able
to utilise this resource.
Water from the Loyangalani Springs (both the tap water and surface flowing water) is chemically suitable
for domestic purposes. Sampling carried out during field investigations have demonstrated that both the
tap water and the flowing surface water are contaminated with coliform bacteria and requires
disinfection/boiling in order to render it suitable for drinking. Results of water analysis show that many
sources of water in the Project and surrounding area have higher levels of sodium, harness and fluoride
than maximum values recommended for drinking water by the World Health Organisation.
LTWP commissioned Rural Focus, to undertake groundwater water investigations as to the adequacy of
sufficient water resources for construction and operations of the wind farm project. Water for
construction is calculated to peak at 250m3 per day with demand declining after the first year. Water for
the construction of the village will have a daily peak demand of 280 m3 per day. Demand is expected to
decline over the second year until all site works are complete; at this stage, demand is calculated as 30m3
per day, which is equivalent to the long-term water demand of the wind farm during its operational phase.
Three boreholes have recently been drilled on site. The findings confirm that the quality is good and that
the peak daily demand can be met from this aquifer. The peak abstraction period during construction is
short, and following construction the aquifer is more than capable of meeting 30m3 per day.

The amount of water required for construction of the 200km of road from Laisamis to site is calculated at
450m3 per day. This requirement also includes potable and sanitation provisions for the construction
workers. Water requirement for road construction is a contractual obligation for the contractor, Civicon.
A number of options have been investigated by Civicon in conjunction with the Northern Water Services
Board and Water Resource Management Authority and the local communities. The surveys have
identified a number of potential borehole sites and drilling authorisation permits have been issued.
Civicon will produce a Water Management Plan as part of their ESMP.
Biophysical Environment. The Project area has undergone tremendous natural degradation in form of
erosion. The cutting of trees and shrubs by pastoralists for construction of building materials/ fuel, and
the overstocking of the fragile area promotes unbalanced use of vegetation by livestock, thus causing
overgrazing and degradation of the environment. Increased insecurity brought about by conflicts among
certain ethnic groups in the area and subsequent increased settlements close to Loyangalani where
adequate security is available also contributes to the degradation. This trend is currently causing high
demand for fuel wood and building materials.
Fauna. The Project area suffers from paucity of wildlife; this is mainly due to increasing population and
subsequent increase in poaching activities, especially for big game. The Project area has a number of
species of reptiles, including venomous snakes. Scorpions and other invertebrate fauna are also common in
the Project area. 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.
The site is located 8km from the edge of Lake Turkana, which harbours a variety of aquatic animals,
including crocodiles, hippos, fish and birds. It is also internationally recognised as an Important Bird
Area, known in particular for its water birds. In addition, the Great Rift Valley is a known bird migratory
route. Consequently, in October 2010, LTWP commissioned a one year ornithology survey; the report
confirms it is unlikely that there will be a significant impact to migrating birds through collision with the
turbines. A small collision risk remains during the autumn migration, to a few species of birds of prey
and to some resident species such as eagles, kestrel and vultures; however no risk to water birds
associated with Lake Turkana has been identified. In addition, a one-off bat survey was also undertaken;
activity was found to be low on the ridges where the turbines are to be located. Recommendations from
the report are incorporated into the Project ESMP.
Flora. There are large areas of barren land where vegetation is very scarce in the Project area. Much of
the site is covered by deciduous dwarf shrubs, and any trees tend to be located along the laggas, along
with some annual grasses during the rainy season.
Vegetation is scarce and under great pressure of exploitation by livestock, plants still play an important
role in the life of pastoralists of the Project area. Plants provide firewood, materials for the construction
of the houses and livestock enclosures and feed for livestock including camels 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.
Population. According to population census of 1999, population in the Loyangalani 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 km2.
The low population density in the Project area is attributed to harsh climatic conditions and insecurity
prevailing in the area.

Local Community. The greater Marsabit District is inhabited by four main ethnic groups: including the
Turkana, Samburu, Rendille and El Molo. The only people to be directly affected by the wind farm
footprint are members of the Turkana tribe. The Turkana tribe is thought to be the ninth largest tribe in
Kenya and tends to inhabit land within the operational footprint and to the west of the wind farm site; the
Samburu tribe inhabit the land to the south-east of the site; and the Rendille tribe tend to populate land to
the east of the site. The wind farm site concession boundary borders the pastoral area of these three
tribes. The El Molo tribe is located approximately 70km north of the Project site concession area along
the shore of Lake Turkana; and the Gabbra tribe are located to the north-east of the site.
Community Livelihoods. Apart from the El Molo, who traditionally are fishermen relying on fish from
the Lake for their subsistence, these nomadic ethnic groups travel around their tribal land boundary areas
along traditional routes to the various pastures grazing their livestock. It is customary for the tribes to
break into groups comprising of circa ten families setting up temporary encampments or revisiting
previous camps where they remain for five to ten weeks depending on water and grazing land before
moving on to new pastures. The migratory pattern of these tribes is cyclical and is dependent upon
availability of pastures and water. Where water or pastures are readily available transhumance
pastoralism exists. Headsmen with their livestock move between summer and winter pastures, especially
in mountainous areas, returning to their semi-permanent settlements. The Sirima encampment located
within the Project footprint are typical of Turkana transhumance pastoralists. Traditionally the adult men
care for the grazing animals which in most of these ethnic groups are the major source of livelihood.
Women are in charge of shelter either maintaining their portable, or repairing the existing, Manyattas at
the various settlement locations where they migrate to on their travels; domestic chores include milking
livestock, obtaining water and gathering firewood. Their Manyattas often consist of plastered mud and
dung or hide with grass mats stretched over a frame of wooden poles. Duties of male and female children
are clearly delineated; girls fetch water and help the women with the cooking, whilst boys herd cattle,
goats and camels and learn to hunt and fight defending the herds. Animal rustling is common within the
district and usually results in tribal fights over livestock and/or water rights.
Wider Socio-Economic Environment. Loyangalani is one of the poorest divisions in the Marsabit District
which itself is the poorest district in Kenya. Most of the available basic services are concentrated in
Loyangalani Town situated to the north-west of the project area (approximately 40km by road). There are
no tarmac roads in the project area and Loyangalani town is connected to other areas through dry weather
roads connecting Loyangalani to North Horr, Baraga (to the south), Gatab and Marsabit via Kargi. In many
areas, these roads are prone to seasonal floods, which make them impassable during heavy rains.
Loyangalani town is served by an air strip which is used for non scheduled air services by light aircraft. 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.
From a poverty standpoint, Loyangalani 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 prevails with
individuals or households highly dependent on charitable/welfare relief food provided by national and
religious organisations for their basic needs. From an education perspective, there are two schools
(Loyangalani Primary and Secondary) and analysis by gender shows that there has been a consistent trend of
having fewer girls enrolled due to socio-cultural factors, pastoralist’s livelihoods and long distance to
schools. Poor health conditions are prevalent in the Project area aggravated by the poor nutritional status
that prevails. The three most common diseases of the project area are upper respiratory diseases, malaria
and diarrhoea. Incidents of HIV/AIDS are not recorded at Loyangalani Health Centre.
Loyangalani town is the epicentre for basic services in the area, with a health centre and a primary and
secondary school; however the absence of financial institutions drastically limits commercial activities. The

town, located nearby the shore of Lake Turkana, also hosts the main market and fish trading centre for the
area. Lake Turkana has vast fishing potential but is poorly exploited and impeded mainly by inadequate
fishing boats, unavailability of nets and hooks, poor handling methods, lack of cold storage and the poor
condition of the roads. The area has a local fisheries cooperative but this is inefficiently managed. This
situation discourages potential investors and fish resources are underutilised.

7.

Project Alternatives

The discussion on project alternative includes discussion specific to the main project, that is, the wind farm
and discussion specific to the sub-project, that is, the road rehabilitation.
7.1 Wind Farm
Electric Power Alternatives. The generation of adequate and affordable electricity is a very crucial
factor for the economic development of Kenya. The current energy policy puts emphasis 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, wind and power
alcohol. The bulk (60%) of the electric power capacity in Kenya is, however, based on hydropower while
geothermal and thermal powers virtually supply the rest of the power requirements. Faced with the
current situation where Kenya’s electricity supplies are unreliable and expensive, the installation of Lake
Turkana Project will play a significant role in the stabilisation 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, as discussed in Section 3.
Project Siting Alternatives. According to the National Wind Resource Atlas, as compiled by the
Ministry of Energy, the Marsabit District is generally gifted with exceptional wind resource. Based on
this information, several sites in the Marsabit District were explored for suitability of wind power
generation. The proposed site was selected following extensive studies taking cognisance of each of the
various site attributes namely environmental, social and sustainability, technology and commercial
consideration, including the remoteness of the area, the strength and stability of the winds prevailing in
the area, proven technology, benign environmental setting, low population density, security of the area,
fresh water availability and road accessibility. In addition, in order to avoid impacts of birds’ collisions
with turbines, the proposed wind farm is sited at least 8km from the shore of Lake Turkana.
Technology Alternatives. Various turbine manufacturers and specifications were explored before
deciding on the V52 model. The original wind farm ESIA (from 2008) was based on 100 V90 turbines;
the V52 model, similar to those tried and tested by Kenya Power at Ngong Hills in Nairobi, was assessed
to be more optimal due to its smaller size for transportation, simpler construction process and procedures,
as well as more robust with higher capacity availability and lower maintenance costs, resulting in a lower
tariff to the consumer.
7.2 Road Rehabilitation
Alternative A: Marsabit –Kargi – Loyangalani Road
The Marsabit – Kargi – Loyangalani route
branches off from the main Isiolo – Marsabit road 10m from Marsabit town and runs 218km in a westerly
direction. The road has reasonable horizontal geometrics with long straight sections and curves with large
radii. The road however has unfavourable vertical curves, is poorly drained although in most sections the
alignment is free draining. There are a few drifts located at seasonal river beds. In addition, there is no
guarantee for the availability of adequate construction materials since the alignment soils are mostly

loamy sands. Strengthening of the route will be more expensive than the proposed Laisamis – South Horr
– Loyangalani road. The Kargi route would also lengthen the haulage distance of the wind farm
equipment by an additional 50km, the distance to the takeoff point from Isiolo on the Isiolo - Marsabit
road. In addition, the Kargi route did not show evidence of availability of adequate water needed during
construction work.
Alternative B: Laisamis – Ngurunit – Illaut – South Horr - Loyangalani Road
The
Laisamis
–
Ngurunit – llaut - South Horr - Loyangalani was initially selected for strengthening and approved by
NEMA. The road branches off from the main Isiolo - Marsabit road at Laisamis town and runs 196km in
a northerly direction. The road passes through the settlements of Ngurunit, South Horr and Kurungu;
following consultation with the communities it was requested that the road routing be modified to avoid
these settlements.
Chosen Alternative: Within the NEMA approved option, two diversion routes have been pursued to divert
traffic away from the three settlements and to ease equipment transportation:
i.
Namarei to Illaut section
The 19.6 km stretch from Namarei to Illaut has flat and rolling terrain making it a viable route to use. It
will avoid the 34km stretch through Ngurunit hence:
 saving on distance (14.4km);
 reducing dust, noise and potential for air borne pollution through Ngurunit market centre;
 avoiding the Ngurunit settlement area with a population of approximately 3,000 persons thus
negating the potential for involuntary resettlement/ relocation; and
 avoiding transportation over hilly undulating terrain which have acute bends and rocky terrain.
This route is an old disused road which will require drainage to be improved and be rehabilitated. There
are two laggas on this route.
i.
Illaut –Arge – Kargi Junction section
This route comprises of Illaut to Arge (33km) and Arge to Kargi Junction (25km), a total of 58km, then
21.2km from the Kargi Junction through Marsabit road - E671 (which is a fairly good route), back to the
originally identified route from Selima to the wind farm site (via Loyangalani Road). The 21.2km stretch
is already in use and has flat and rolling terrain. The junction curvature will need to be reshaped in order
to allow enough space for long (50m) heavy loaded vehicles to access and egress this junction. The 58km
stretch from Paul Teasdale Old Road (12km from Illaut) through Arge and Kargi Junction has flat and
rolling terrain making it a viable route to use. This route avoids the 59.7km stretch through South Horr
and Kurungu hence:
 reducing dust, noise and the potential for air borne pollution through South Horr and Kurungu
market centres;
 avoiding the South Horr and Kurungu settlements towns with populations of 1,500 and 1,200
persons respectively, hence avoiding the need for involuntary resettlement/relocation;
 avoiding transportation over hilly undulating terrain which have acute bends and rocky terrain;
 passing through numerous borrow sites; and
 coming close to the hilly sections which are potential sources of water. Between the Illaut to
Kargi junction, there are five laggas: Loiya, Moran, Polo, Argae and Lagu.
This stretch will require rehabilitation and drainage to be improved.
Air and railway transportation were not found feasible alternatives as the area is not served by railway
line or large cargo airports.

The Laisamis – Namarei – Illaut – Arge - Kargi - Loyangalani Road option is the optimal route and has
been approved by NEMA. The amount of water required for construction of the 200km of road is
estimated at 450m3 per day; this requirement also includes potable and sanitation provisions for the
construction workers. The road rehabilitation water requirement falls under the scope of the road
construction contractor, Civicon. A number of options are open to Civicon including finding new sources
of water nearby the road rehabilitation route; liaising with the local communities for the procurement of
their excess water (this has already been discussed with the communities directly); or transporting the
required water in by truck from further afield. LTWP has investigated, and Civicon is in the process of
undertaking hydrogeological surveys in the road rehabilitation vicinity, in conjunction with the Northern
Water Services Board and Water Resource Management Authority, to understand the water resources
available and ensure that the local communities will not be adversely affected if Civicon was to source
water in the area. The surveys have identified a number of potential borehole sites and drilling
authorisation permits have been issued.
8.

Potential Impacts & Mitigation/Enhancement Measures

The discussion on potential impacts and mitigation/enhancement measures is also discussed specific for the
Wind Farm and specific for the road rehabilitation:
8.1 Wind Farm
Economic Impacts. The implementation of the Lake Turkana Wind Power Project will lead to a variety
of socio-economic benefits at a national level, these include:
 Power: Once in operation, the 300MW plant will provide low cost power (as per LCPDP). It
represents a diversification of power source thus contributing to stabilising the electricity sector. In
addition, installation of an on-site sub-station could in the future distribute, on a cost-recovery basis,
electricity to the surrounding area/communities.
 Economy: The Project will provide a stimulus to local businesses, especially trading centres along the
road upgrade route. Rehabilitation of existing road networks will also have the effect of facilitating the
transportation of local livestock and fish products to external markets. During operations, a portion of
the revenue created by the selling of carbon credits will be provided to the Government of Kenya. The
portion of carbon credit revenue given to the Government will be used to fund community benefits in
the wind farm area and along the associated KETRACO transmission line. In addition, the proposed
Project will further promote renewable energy and will achieve CO2 emission reduction by replacing
electricity which would have been otherwise generated by fossil fuel power plant. Furthermore, Kenya
will save on foreign exchange imports (heavy fuel oil) for emergency power up to Euro 100 million per
annum, thereby strengthening Kenya’s Current Account and helping stabilise the Kenya currency.
 Tax Income: Euro 22.7 million payable in taxes to the Kenyan Government per annum during
operations.
 Employment: Employment opportunities for the local community during the construction and
operation phases of the Project e.g. security, masons, carpenters, cooks and indirect spins-off, such as
livestock and fish trade, ecotourism, etc. On the wind farm site, during the peak construction phase: 600
workers, average is expected to be 300 workers; operational phase is expected to be 150 employees. On
the road rehabilitation route: anticipated 300 jobs at any one time. Although creation of large scale
employment will be temporary, there will be increased jobs in nearby towns and throughout the country
from expanding economy.
 Land Take: LTWP is leasing the wind farm site. Due to safety hazards, grazing during construction
will be discouraged in construction areas of activity. Once in operations, the 365 turbines have a small
footprint i.e. the foundations footprints will cover a total of 23 acres. In addition the switchyard
footprint will occupy 39.5 acres and the village including workshop will occupy 25 acres, amounting to

a physical land take not including internal roads of 87.5 acres. The wind farm site will not be fenced so
that the nomadic people can pass through the site. It should also be noted, that the only areas to be
fenced on the wind farm site are the sub-station, operations village and individual transformers. It
should be noted that information disclosure pamphlets for the road rehabilitation and wind farm (clearly
delineating possible impacts & the proposed mitigation) have been produced, translated and distributed.
In addition, disclosure pamphlets have been produced on behalf of Ketraco, translated and distributed
along the associated transmission line route.



Along the road rehabilitation route, road wayleaves are already in place. However the acquisition of
borrow pits located on private land may result in temporary loss of land. This may also be caused by
temporary traffic diversions on private land where the road reserve is not adequate.
Communication & Tourism: Once the road is rehabilitated it will lead to improved access to
surrounding areas, including Lake Turkana, which is currently mainly serviced by air charter.

Social Impacts. Due to the remoteness of the site, especially in a region of high poverty levels, the
proposed development will impact the communities in the Project area in the following ways (with
proposed mitigants, as required):
 Physical Displacement on Wind Farm Site: As discussed in Section 6 a transhumance nomadic
clan, of the Turkana pastoralists inhabit the footprint of the wind farm site having an encampment
located nearby the C77 road that traverses the wind farm site. Construction hazards on the wind farm
site could potentially be hazardous for the general public, tourists and Sirima pastoralists.
Mitigants: Meetings have been held with those pastoralists who use the Sirima encampment to find
out what attracts them to the area and in particular this encampment. The opportunity to stop and
solicit passing vehicles for water (primarily), food and money are the attraction. The Kenyan
government, via the area Member of Parliament, had constructed a seasonal water catchment dam and
the Catholic Church had built a school classroom thus these features, with the road nearby, offered
and provided opportunities not easily accessible elsewhere in the vicinity or along their pastoral
travels within the area. The community leaders and Sirima pastoralists, having considered the
potential dangers, have agreed not to utilise the Sirima encampment area during the construction
period; LTWP will make available a managed supply of water and Sirima pastoralists have worked
with LTWP in identifying a host encampment area nearby (1.5km north of the public road) but away
from the construction activities and associated potential dangers to themselves and livestock. One of
the three drilled boreholes, with confirmed potable water, is located 250m from the agreed relocation
area.
 Physical Displacement on Road Rehabilitation Route: On the road upgrade route three
communities have been identified as sensitive receivers which will be impacted by the proposed
construction activities. The routes to be rehabilitated are all existing routes (some of which have
become overgrown and disused).
Mitigants: Limited resettlement will be required along the route as building has not occurred within
the road reserve (5m on either side of the 6m width road), other than at Illaut (and possibly Namarei,
subject to final route alignment). In addition, at the locations of the three identified sensitive
receivers, construction mitigation measures will be implemented to protect the local communities’
health and safety. These will include speed retardation methods, traffic control persons, dust sheets
or other approved mitigation provisions as deemed necessary to mitigate and protect these
communities.
 Public Health: Increase in risk of sexually transmitted diseases, such as HIV/AIDS etc. due to influx
of migrant workers; solid waste and effluent discharge from construction camps; risk of increase in
vectors of schistosomiasis and malaria due to stagnant water associated with construction
works/borrow pits etc. Once the road has been rehabilitated, there will be an increase in number of
people using it and hence increased interaction between local communities and road users.







Mitigants: The construction camps will be carefully managed; the Contractor will provide LTWP
with plans upon contract signing, which will need to be approved, detailing the location of the camps
and how they will be managed. Areas of ponding will be minimised so as to reduce the risk of water
related diseases and borrow pits reinstated. In addition, LTWP is planning for a HIV/AIDs awareness
and education programme to commence prior to construction, during and into operations, via its
proposed Corporate Social Responsibility (CSR) programme.
Community: The increase in the number of people in the Project area has the potential to lead to a
number of negative socio-economic impacts, including increased insecurity and community conflicts,
increased incidences of diseases (as mentioned above); increased risk of accidents and occupational
hazards; and immigration of construction workers and labour force management challenges.
Mitigants: LTWP will continue to undertake engagement and consultation, with the local
stakeholders, in line with its Community Engagement Policy and Plan. In the short term during
construction, the community using the Project site will be provided a managed water
supplyFollowing construction, the community will be free to utilise their existing encampment; and
then the water management will become part of CSR.
Following construction the community will be free to utilise their existing encampment; and then the
water management will become part of CSR. In addition, a community Health & Safety construction
traffic awareness programme (along with the HIV/AIDs awareness programme) is to be established
along the road rehabilitation route and in the wind farm site vicinity in advance of construction taking
place. Furthermore, during construction Emergency Preparedness and Response Plans will be
prepared and implemented by the contractors; during operation phase this responsibility lies with
LTWP. Finally, draft plans are in place for CSR activities during construction and operations which
will focus on healthcare, education and water e.g. proposals are in place to provide assistance in the
development of health and education facilities in the wider Project area in order to improve health
conditions and literacy of local community, especially any marginalised groups, such as women and
youth.
Culture: There is a risk of finding additional modern burial cairns during construction. As the
Project progresses, there is a possibility that there will be a dilution of local cultural i.e. the increased
accessibility of the area due to upgrading of roads could lead to an influx of people and thus
possibility of introduction of new culture.
Mitigants: National Museums of Kenya has undertaken a survey of the wind farm site and deemed
the area has ‘modest archaeological heritage’. Markers will be placed on site at identified burial
cairns. Contractors will make provisions for chance finds of artefacts during construction.
Community engagement will continue throughout the life of the Project.
Traffic: Increased traffic, especially construction vehicles. This will mean an increased risk to
pedestrians.
Mitigants: The contractor will provide LTWP with Traffic Management Plan, which will need to be
approved prior to construction. The local nomadic community will be encouraged to avoid areas of
construction activities during the construction period. Although during operations there will be
increased traffic, the positive impact is that the road system will have been improved.

Physical Impacts. The Project activities are likely to cause site-specific negative impacts on the biophysical environment of the Project area including (with proposed mitigation):
 Erosion: Soil exposure due to land clearing during construction.
Mitigation: Project site is 8km from Lake Turkana and will be carefully managed during
construction. Along the road rehabilitation route, embankments should be re-planted with shrubs and
grasses to reduce erosion of road embankments.
 Loss of Ecology: Destruction of flora and fauna and disturbance of livestock due to construction (on
site and along road rehabilitation profile/borrow pit sites). The increase in noise during construction









may scare away wild animals. In addition, the presence of wind turbines and associated facilities may
affect local fauna populations by decreasing the area of habitat available.
Mitigation: Construction impacts along the road rehabilitation route and on site will be temporary.
The footprint of the wind turbines is very small in comparison to other power plants of similar
magnitude, hence minimal vegetation loss. The wind farm site boundary will not be fenced, allowing
for grazing on site to take place following construction. Note, there are three RAMSAR sites in
Kenya, none of which are within the footprint or concession area of the wind farm or road upgrade
route. The protected areas (Mt. Kulal Biosphere Reserve and South Island National Park) are situated
away to the east and west of the Project area respectively and thus project activities will have minimal
impact on them. Note, bat survey and 12 month ornithological monitoring carried out; the results
have been assessed as low impact (see Section 6). Recommendations from final survey report to be
incorporated.
Increased Noise & Vibration: Noise levels are likely to increase in the Project area (including road
rehabilitation route) from traffic and machinery during construction. During operation noise will be
emitted from each individual wind turbine; in addition the rehabilitated route will be increasingly
utilised.
Mitigation: Personal Protective Equipment (PPE) to be worn by construction workers. Moreover,
modern Vestas turbines are associated with low noise levels.
Decreased Air Quality: Increase in dust from traffic and construction works; increase in emissions
resulting from an increase in road use due to the improved quality of the route during operations.
Mitigation: Speed retardation methods will be implemented to reduce vehicle speed such as strict
speed restriction obligations within the transportation contracts (e.g. erecting sign posts, monitoring,
and policing) during construction thus reducing dust. Vehicles to be used during construction must
be regularly maintained. In addition, an approved method of disposal should be used to dispose of
used oil filters and oil drained from Contractor’s transportation.
Decreased Water Quality: Increase in suspended particles due to construction works; risk of human
contamination from construction camps; and competition for water.
Mitigation: Site management to control and minimise pollution. As discussed in Section 6,
following LTWP’s water investigations, new boreholes will be drilled to ensure no stress is placed
upon the local community’s water sources. Following construction, boreholes which are no longer
needed will be handed-over to the local communities.
Visual Intrusion: Unsightly earthworks and borrow pits during construction. During operations,
visual intrusion of equipment on site, including the wind turbines and overhead cables, may be seen
as a negative impact at the local level.
Mitigation: Works will be careful sited, borrow pits reinstated; and overhead lines (33kV) diverted
so as not to cross over the established Sirima encampment.

A summary of the affected key environmental and social variables and the intensity of impacts can be
found in Annex 3.

8.2 Road Rehabilitation.
A summary of the impacts and mitigation/enhancement measures for the road rehabilitation sub-project is
summerised below:
Type of
Impact

Nature of Impact
(Temporary during Construction or Permanent after
Road Use Commences)
SOCIAL IMPACTS
Physical
Displacement

Public Health

Construction

Significant resettlement is not envisaged along
the road rehabilitation route some structures
have been identified as encroaching on the
existing road reserve (at Illaut) along the entire
200km route. This has been clarified in the
abbreviated resettlement action plan.
Operations

N/A.
Construction

Increase in risk of sexually transmitted
diseases, such as HIV/AIDS etc due to influx
of migrant workers.

Solid waste and effluent discharge from
roadside construction camps.

Risk of increase in vectors of schistosomiasis
and malaria.
Operations

Increase in number of people using the
rehabilitated road route, hence increased
interaction between local communities and
road users.

Proposed Mitigants



An Abbreviated Resettlement Action Plan will be
undertaken for the few structures identified at Illaut in
order to move them off the established road reserve.
Assistance will be provided for the relocation.



HIV/AIDs awareness and education starting prior to
and during construction, and throughout operations, via
LTWP’s CSR programme. This should take place in
the surrounding communities and within the
construction camps.
Roadside construction camp solid and liquid waste
management plan to be implemented.
Minimise areas of ponding and reinstatement of any
areas used as borrow pits (which will be present along
the Illaut – Kargi Junction stretch).
A central canteen for the construction workforce so
that kitchen waste can be disposed of in an organised
manner and hygiene can be monitored.
Location of pit latrines in the camp should be coordinated downhill of potable water sources, or 50100m away from any water body.
Frequent engagement and consultation with
communities along the road rehabilitation route. Any
resettlement or compensation plan will be a fair and
transparent process, carried out to international
standards.
Communities should be informed of intended roadwork
activities, including likely dates for commencement
and completion of works. Warning signs should also
be introduced on the approach to market/settlement
areas.
Road safety should be observed through use of signs,
especially near Merille, Laisamis, Namerai and Illaut.
If deemed necessary a patrol person will be hired to
ensure safe passage for those crossing the road at
certain locations.
Training of the construction workers, provision of PPE,
and inclusion of specific environmental, occupational
health and safety clauses into Contractor’s contracts.
Implement safety measures and emergency plans.
Water Management Plan, hand over boreholes not being
used following construction.
Ban Contractors from hunting bush-meat and firewood.
The area to be excavated should be cordoned off to
avoid accidents both to human and animals. Gravel pits
will be landscaped and reinstated or back-filled with
overburden if the depth of the overburden is sufficient
to allow for this.
Construction camp(s) should not be located at isolated
points along the road where they will attract periphery
businesses, and provide a nucleus for the growth of
unplanned settlements.
The large increase in migrant workers to the area will






Community

Construction

Prospect of any compensation for roadside
squatters may raise local expectations.

Immigration of construction workers and
labour force management challenges.

Risk of increased insecurity and community
conflicts.

Increased risk of accidents and occupational
hazards.

Exploitation of natural resources.
Operations

Changes in local communities structure due to
social, economic and physical impacts.















Culture

Construction





Artifacts of cultural significance have not been
observed along the road rehabilitation route.

Influx of migrant workers during construction
may temporarily impact on local culture.
Operations

Dilution of local cultural.
Increased
accessibility of the area could lead to an
increase in mobilisation and travel, thus
introducting new culture.
Construction
Traffic

Increased traffic, especially construction
vehicles.

Increased risk to pedestrians.
Operations

Increase in traffic, which will also increase the
risk of potholes.
PHYSICAL IMPACTS
Ecology

Erosion

Air quality

be temporary as the construction phase of the road is
15 months.




Traffic Management Plan during construction
Improved road system.

Construction

Destruction of flora and fauna along the road
profile, access routes to the borrow pits and
borrow pit sites.

Increase in noise may scare away wild
animals.
Operations

Though the road classification has not altered,
there will be an increase in the number of
vehicles
travelling
along
the
road
rehabilitation route.
Construction

Soil exposure due to excavation work during
construction.
Operations

Not anticipated.



Construction impacts will be temporary.




Construction

Increase in dust from traffic and construction
works.
Operations

Increase in emissions resulting from an
increase in road use due to the improved
quality of the route.



Careful management during construction.
Scour checks and gabion mattresses will be introduced
in the side drains at specified intervals to reduce the
impact of runoff. Grouted stone pitching and rock fill
gabion works will be necessary to protect culvert
inlets/ outlets and control soil erosion. Embankments
should be re-planted with shrubs and grasses to reduce
erosion of road embankments. Gravel sites must be
well designed and indigenous trees and shrubs replanted along the road.
Dust will be at a maximum during the construction of
the road and transportation of equipment for the LTWP
wind farm.
Speed retardation methods will be implemented to
reduce vehicle speed such as strict speed restriction
obligations within the transportation contracts (e.g.
erecting sign posts, monitoring, and policing) during
construction thus reducing dust.
Vehicles to be used during construction must be
regularly maintained. In addition, an approved method
of disposal should be used to dispose of used oil filters
and oil drained from Contractor’s transportation.
PPE to be worn by construction workers.
Noise will be at a maximum during the construction of
the road and transportation of equipment for the wind
farm.
Construction of culverts will be accounted for in the
road design so that flow in the rivers/ streams is
unimpeded, and improved drainage along the project
road through side drains. These features will be
properly designed to prevent runoff accumulating by
the roadside.
Site management to control polluting.
Alternative water sources for the project must be
developed such as boreholes to avoid stressing the
already scarce commodity. The water quality supplied
to the construction camps must meet the World Health
Organisation regulations on drinking water.
Following upgrading of the road, boreholes (at
Laisamis, Milgis and Saangani rivers, Khorr, South Horr
– Baragoi Junction and at the Kargi Junction) which are





Noise &
Vibration

Water
Quality

Construction

Increase in noise from traffic and machinery.
Operations

Increase in noise from traffic.
Construction

Improper drainage of runoff from the road to
lower catchment areas, especially in steep
areas.

Increase in suspended particles due to
construction works.

Risk of human contamination from
construction camps.

Competition for water.
Operations

Not anticipated.










Construction

Unsightly earthworks and borrow pits.
Operations

None.
ECONOMIC IMPACTS
Landscape

Economy

Government
Liability for
project

Employment

Land Take

Communication
& Tourism

9.

Construction

Flourishing of local businesses, mainly at
trading centres along the road.
Operations

Stimulus to local businesses.

Enhancement of industries in the area, and
surrounding region, such as livestock and
fishing due to reduced time and transport
costs to market centres.
Construction

The Government of Kenya has provided a
support letter designed to mitigate political
risk faced by the Project.
Operations

The Government support letter will provide
support both in the construction and in the
operations phases of the Project.
Construction

Approximately 300 jobs at any one time
over the 15 month construction period of
the road rehabilitation, of which it is
estimated that around 50 will be sourced
locally.
Operations

Maintenance crew from Kenya Rural Roads
and Authority Kenya National Highway
Authority, as usual.
Construction

Road wayleaves already in place.

The proposed road realignment at the road
junction and acquisition of borrow pits
located on private land may result in
temporary loss of land. This may also be
caused by temporary traffic diversions on
private land where the road reserve is not
adequate.
Operations

None.
Construction

Not anticipated.
Operations

Improved access to surrounding area,
including Lake Turkana, which is currently
mainly serviced by air charter.

Open up the area to tourists since part of the
road runs alongside a forest which has wild
animals.



no longer needed will be handed-over to the local
communities, hence reducing competition for communal
water sources.
Careful siting of construction camps and borrow
pits/works.
Reinstating borrow pits.



None required.



None required.



None required; creation of large scale employment will
be temporary.



Compensation, if required, in line with LTWP’s
Resettlement Policy Framework.



None required.



Environmental & Social Management/Monitoring Plan

The ESMP, including monitoring plan, has been identified as an important process in the protection of
environment of the Project area. This plan serves to protect the communities living in the vicinity; the
workers who are implementing the Project; and the natural environment. In addition it will reveal
changes and trends brought about by the presence and operations of the installed wind farm facility. The
basic attributes for the monitoring program will involve the following: collection and analysis of
appropriate environmental data; preparation of periodic reports, including an annual environmental and

social performance report to the Project Lenders and liaison with other relevant bodies (e.g. NEMA);
identification of unexpected environmental impacts; and formulation of mitigation measures for the
unexpected negative impacts.
During the construction phase, responsibility for many of the environmental and social mitigation and
monitoring actions will be passed on to the construction contractors. In these situations, LTWP will
maintain a monitoring and oversight capability to ensure that contractors are fulfilling their obligations.
ESMPs will therefore be drafted and provided to LTWP for approval upon signing of the individual
contracts. The individual contractors will then implement the ESMPs, with the overall responsibility for
the implementation lying with LTWP. Implementation of the ESMP(s) and grievance mechanism will be
ensured through the recruitment of an Environmental Manager to be stationed at site.
The total cost for the implementation of the ESMP and other socio-economic activities is estimated at
KSh.20,250,000 (~€202,500) for the first year Project operation. Cost estimates for subsequent years will
be determined by the recruited Environment Manager. CSR activities are separate to the ESMP and will
be enacted through the specially formed LTWP CSR Foundation. A breakdown of the cost estimates is
presented in the table below:
Project Activity

Cost Estimate
(KSh)

1

Remuneration for the Environment Manager to implement the ESMP and the
grievance mechanism

2,500,000

2

Purchase of a vehicle and other transportation requirements for the Environment
Manager

4,500,000

3

Implementation of Community Engagement Plan

1,500,000

4

Establishment of Lake Turkana Wind Power Project’s Foundation for the
implementation of the CSR Program.

4,000,000

5

Ornithology monitoring (Years 1, 2, 3, 5, 10 and 15 of operation)

6

Sample water analysis (chemical and biological, and other samples)

100,000

7

Purchase of consumables (computer, sampling apparatus, field equipment, PPE for
employees, etc.)

300,000

8

Purchase of stationery, documentation and report writing

100,000

9

General landscaping works, including construction of silt traps, terracing and
landscaping (rehabilitation of quarries & borrow pits), planting of binding grasses on
slopes and trees (acacia)

1,500,000

10

Liquid and solid waste management activities, including septic tanks and pit latrines
installation at labour camps, purchase of an incinerator for non-degradable domestic
wastes

2,000,000

11

Preparation of the requested independent annual environmental audit (ref. EMCA
Regulations and Guidelines), certification under ISO 14001 (Environmental
Management System) and OHSAS 18001 certification (Occupational Health and
Safety)

250,000

12

Contingencies (10% of the total cost of the proposed ESMP)

Total Estimated Cost for the ESMP

TBC

2,000,000
KSh 20,250,000

Table 2. Cost Estimates for Environmental and Social Management Plan/Monitoring Program.

With respect to impacts of the road rehabilitation work, The budget for the relocation of the Vendors/
PAPs includes full replacement cost for assets, loss of income, and provision of assistance and
disturbance allowance. The estimated budget is KES 15,343,010 and this figure includes 10%
contingency for unforeseen matters.
10.

Complementary Initiatives

CSR Foundation. The establishment of this Foundation has been officially approved by the Board of
Directors of the Lake Turkana Power Project and will aim to support three key developmental
sectors/priorities in the wider Project area, namely 1) education through the construction and operation of
schools and vocational training centres, 2) health through the construction and operational costs of
medical clinics, focusing on maternal and infant health; 3) potable water distribution and sanitation for
human consumption and water points for livestock. The Foundation will try, to the extent possible, to
maximise opportunities in order to help local communities in moving out the “relief dependency
syndrome”. Financial resources allocated to the Foundation’s program will be a percentage of profit
generated by the Project (Euros 300,000 per year for 20 years). The Foundation will be staffed and
operated under the guidance of LTWP’s Board of Directors.
Carbon Potential. The proposed wind farm Project will achieve CO2 emission reduction by replacing
electricity generated by fossil fuel fired power plant connected to the national grid. The carbon credit
potential of the Project ranges between 565,920 and 1,264,320 CO2 tons equivalents (or carbon credits)
per year. Assuming a 10-year crediting period, this will result in a total of 5,659,200 to 12,643,200
carbon credits over the course of the project. In 2007, the average price for a Certified Emission
Reduction (CER) was around €10. Based on this price estimate, the carbon credit value of the Project
could be in the range of €56,592,000 to €126,432,000 for the entire Project. A portion of the carbon
credit earned by the Project will be transferred to the Ministry of Energy. LTWP’s obligation under the

PPA is to transfer up to US$ Cent 1/kWh to Ministry of Energy, who would be responsible for
the application of the funds and have stated that the funds will be applied towards the benefit of
the communities living near the wind farm and along the associated transmission line.

11.

Conclusion

The findings of the environmental and social studies to date indicate that the socio-economic benefits of
LTWP’s Project, namely the 300MW wind farm and the proposed rehabilitation of the Laisami – Namarei –
Illaut – Arge - Kargi - Loyangalani Road route, outweigh the limited and site-specific social and
environmental costs when enhancements/mitigation measures are effectively and timely undertaken. The
vast majority of the impacts, whether they be environmental or social, will be mitigated with conventional
industry best practices.
LTWP has actively engaged and consulted the key stakeholders. The local population is positive about the
Project and welcomes its installation. It is widely felt that the wind farm development and rehabilitated
access road will benefit the area and the communities living in the vicinity. With LTWP’s commitment in
the establishment of the Lake Turkana Wind Power Project’s Foundation for the implementation of a
comprehensive CSR programme, NEMA has stated that the Project is environmentally sound and socially
acceptable. In addition, LTWP has also committed a portion of the revenue generated by the wind farm
carbon credits for use to fund CSR projects in the communities affected by the associated transmission line
development.
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ANNEX

Annex 1
Project location of proposed wind farm and road rehabilitation (approximate route) in conjunction with the associated
KETRACO transmission line.

Annex 2
red).

Proposed Laisamis – Namarei – Illaut – Arge - Kargi Junction – Loyangalani Road (in

Annex 3

Environmental and Social Impact Matrix

Environmental Parameters

Intensity of Impact

Stabilisation 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 incidence of diseases

-1

Labour force management challenges

-1

Increased risk of 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 (in the quarries and borrow pits)

-1

Increase in noise levels

-1

Birds’ mortality through collisions

-2

Key:
+3
+2
+1
0
-1
-2
-3

Highly Positive Impact – Impact with national or international benefits
Moderately Positive Impact – Likely to impact on quality of life within the region / project area
Light Positive impact – Minor impact but of significant local benefit
No Impact
Light Negative Impact – Minor negative impact at the local level
Moderate Negative Impact – A negative impact likely to adversely affect the environment or quality of life
in the region / project area if not mitigated
Severe negative impact with national or international implications

Annex 4: Associated Facility: Suswa - Loyangalani Transmission Line

Introduction
A 400kV transmission line will extend from Suswa due north to the Lake Turkana Wind Power site near
Loyangalani, via Naivasha, Gilgil, Nyahururu, Rumuruti, Maralal and Baragoi, a distance of 428km (the
proposed route alignment is shown below). The line will serve as the backbone of Kenya’s transmission
system allowing the 300MW plant and future geothermal power plants to deliver low cost, renewable
power to the nation. The absence of this transmission line preclude the development of reliable wind and
geothermal sources and will force Kenya to rely on more expensive fossil fuels serving power plants in
the already congested coastal region.
The wayleave corridor is 60m wide. The transmission line will connect to the switchyard on the wind
farm site and a terminal switchyard at Suswa, where it will join the existing transmission line between
Olkaria and Nairobi. The development of the transmission line was originally part of the overall LTWP
Project along with the 300MW wind farm, and the environmental and social studies carried out were
commissioned by LTWP. However this element of the project is now being progressed by the Kenya
Electricity Transmission Company (KETRACO).
KETRACO is a wholly owned Government entity that was incorporated in December 2008. Its mandate
is to build the new high voltage electricity transmission infrastructure that will serve as a backbone of the
national transmission grid in line with Vision 2030.
KETRACO will own the transmission line and a tolling arrangement with the utility, Kenya Power. The
works for the transmission line will primarily be funded by the Spanish Government, a Spanish bank
under guarantee issued by the Spanish Export Credit Agency CESCE with the remaining portion funded
by the Kenyan Government. The construction works will be undertaken by Spanish contractor, Isolux
Corsan S.A., and overseen by KETRACO.
Subject to the successful progression of the wayleaves and the arrival of funding, construction of the
transmission line is expected to commence in early 2012. Following this timetable, it is anticipated that it
will be completed by late 2013.

Environmental Review Process
The Environmental and Impact Assessment (EIA) has been carried out in line with national standards.
An EIA Licence has been issued by the Kenyan environmental authority, the National Environmental
Management Authority (NEMA).
This transmission line development is considered an ‘associated facility’ to the LTWP wind project.
Therefore it is the intention of KETRACO that the transmission line project also be developed to meet
those requirements adopted by LTWP’s Lenders, namely those of the International Finance Corporation/
Equator Principles. KETRACO shall adhere to its mandate and Company policies as well as the
provisions outlined in the Constitution of Kenya. In addition, KETRACO will seek to take cognisance of
the World Bank Safeguard Policy on Involuntary Resettlement (OP4.12).
The EIA report can be viewed at:
 KETRACO offices (2nd Floor, Capitol Hill Square, Chyulu Rd, Upper Hill, Nairobi);
 LTWP offices (5th Floor, Capitol Hill Towers, Cathedral Road, Nairobi); and



World Bank offices (Hill Park Building, Upper Hill Road, Nairobi).

Figure 4: Proposed transmission line route.

Project Rationale and Route Selection
In 2008 (when the transmission line was still part of the overall LTWP Project), LTWP commissioned
Schicon to undertake a power integration and economics study and evaluate the most optimal routing of
the transmission line for integration into the existing grid network. Six options were studied and the
preferred option was the construction of a new double-circuit 400kV line from the wind farm to Suswa.
Subsequent to this, surveyors 42 Geomatics Services were commissioned to identify and explore four
routes in detail; the preferred route option has since been extended by approximately 40km in order to
avoid passing through the more populated areas.

EIA Report
Power transmission projects fall under the Second Schedule of the Environmental Management and
Coordination Act (1999); in accordance with the Second Schedule of the Environmental (Impact
Assessment and Audit) Regulations of 2003, contained in Kenya Gazette Supplement No. 56, Legal
Notice 101, proponents undertaking such projects are required to conduct an EIA study.
The terms of reference for the Suswa – Loyangalani transmission line EIA study was to review the
existing legal and institutional framework related to the proposed project; collect and collate baseline
information (both biophysical and social) relevant to the proposed power transmission line and terminal
substation at Suswa; collect primary data through the community participatory process; identify and
assess positive and negative impacts of the proposed project; identify and analyse alternative options for
the proposed project; develop mitigation measures and cost estimates for the negative impacts of project;
and design an Environmental and Social Management Plan (ESMP) and a monitoring framework for the
environmental impact of the project.
The study was undertaken by walking the proposed route; meeting and interviewing potential Project
Affected People (PAPs) such as the general public (whereby teachers, ranchers, missionaries and health
practitioners were engaged in focus group discussions), local provisional leaders (District Commissioners,
Chiefs, Councilors, Village Elders), key institutions (Kenya Wildlife Services, Kenya Forest Service),
group ranch owners etc; interviewing the project surveyors; and carrying out a literature review. Public
meetings were held between 11 and 21 June 2008 in consultation with key leaders in the areas under
consideration.
During the subsequent wayleave acquisition process, the surveyors have since also liaised with the Kenya
Civil Aviation Authority, Kenya Agricultural Research Institute, Kenya National Youth Service,
Agricultural Development Corporation and the various affected County Councils.

Key Issues Arising from Review of EIA



There is an identified need for a Resettlement Action Plan (RAP) to be prepared to guide
resettlement activities arising from the construction of the transmission line. The transmission
line is an associated facility. AnRAP has since been produced and is available from Ketraco.
The recommendations relating to biodiversity (protection of Pesi Swamp and Malewa River)
should be incorporated in the ESMP to ensure that these habitats are not adversely affected by the
construction of the transmission line.



The transmission line should be designed taking into account locals concerns regarding areas of
land which are of cultural value and this issue managed through the ESMP. Similarly,
community engagement activities should be well documented though a Community Engagement
Plan, both with regard to environmental effects as well as resettlement activities.

KETRACO’S Approach to Resettlement
The foremost environmental concern regarding this 428km linear project is that of the possibility of
involuntary resettlement. KETRACO has recently produced its own Resettlement Policy Framework
(RPF) detailing their management procedures for resettlement in order to ensure a homogenous approach
to all of its developments.
After exploring all viable alternative routes/designs, KETRACO recognises that there is the likelihood
that the development of their pipeline of various transmission line routes and substation sites may lead to
the physical displacement of people causing loss of their shelter, assets, income sources, means of
livelihood, or restriction of access to other economic production systems and services and as such
involuntary relocation or resettlement may be necessary. When KETRACO establishes that involuntary
relocation or resettlement is required and that access to economic resources may be lost; denied or
restricted then KETRACO’s RPF will be employed. The RPF sets out the guiding principles and
procedures that will be adopted by KETRACO when involuntary relocation or resettlement is required
and calls for the preparation of individual RAPs.
The major objectives of KETRACO’s RPF include:
- To avoid or minimise involuntary resettlement;
- To ensure that affected individuals and households and/or displaced communities are meaningfully
consulted, have participated in the planning process, and are adequately compensated to the extent
that at least their pre-displacement incomes have been restored and that the process has been a fair
and transparent one to ensure that people and enterprises affected by the project are compensated for
any loss of property and/or socio-economic displacement as a result of the project;
- To provide PAPs with the opportunities to restore or improve their living standards and income
earnings capacity to at least pre-project levels; and
- To provide guidelines to stakeholders participating in the mitigation of adverse social impacts of the
project, including rehabilitation/ resettlement operations in order to ensure that PAPs will not be
impoverished by the adverse social impacts of the project.
Particular attention will be paid to the needs of vulnerable groups among those displaced; such as those
who by virtue of gender, ethnicity, and age, physical or social disability, economic disadvantage or social
status may be adversely affected by resettlement than others. They may also be limited in their ability to
claim or take advantage of resettlement assistance and potential development benefits. All viable
alternative project designs will be explored to avoid physical displacement of these groups.

Resettlement Action Plan Process
For projects requiring the relocation or loss of housing by the PAPs, measures to assist the Project
Displaced Persons (PDPs) will need to be implemented in line with the RPF to ensure a resettlement and
compensation process which is evident to be adequate, fair and equitable by the PAPs and other
stakeholders.

KETRACO will project manage the RAP process and, depending on magnitude of project and
workload/resourcing, may outsource to consultants the following activities:
i.
Public sensitisation of all stakeholders and on-going community engagement;
ii.
Socio-economic survey to identify the PAPs;
iii.
Establish eligibility for compensation;
iv.
Valuation of loss of use of assets i.e. land, structures and crops/trees;
v.
Offer compensation options – including cash and resettlement alternatives;
vi.
Deliver prompt compensation/resettlement;
vii.
Implement the grievance procedure; and
viii.
Monitoring and evaluation.
Funds will be made available by the Ministry of Energy via KETRACO that will be used to cater for
compensation of land acquired or encumbered, structures affected, and crops/trees destroyed.
Consequently, an indicative resettlement budget will be included in the specific RAP to ensure that funds
are allocated for compensation. A contingency of 10% will be included to cater for any unforeseen
expenses that may arise.
Suswa – Loyangalani Affected Wayleave Area
On assessment, displacement of PAPs identified along this transmission line is relatively benign. With
the data currently to hand the total number of PAPs records is 1,254. The route traverses 14 district
boundaries. In the northern section the land is predominately trust land with a chainage (length) of
276km, encompassing six districts, with 20 PAPs residing on trust land and with structures inside the
wayleave. These PAPS will be relocated and compensated accordingly in line with the RPF
recommendations. In addition there are nine titled plots with one plot with a structure within the
wayleave. These titled plots are extensive, all greater than 60 hectares. There are an additional 10
records currently under review deemed not to fall within the PAP criteria.
The southern section has a chainage of 150km encompassing eight districts and is titled land. The
database currently has 1,215 records. Of these, there are nine plots currently being reviewed as the parcel
size is unknown. The database divides these titled plots into 28 settlements; two of which are Suswa
substation and the other forestry land. Records indicate that there are 810 plots of land greater than a
hectare. Of the remaining 405 records 157 have a parcel size below half a hectare. The average plot size
for all records is in the order of half a hectare (5000m2), equivalent to the size of a football pitch. It is
estimated that there are potentially 73 plots that fall within the physically displaced (physically displaced
persons – PDP) category and of these less than 50 households that will either need to relocate within their
existing plot or will be physically displaced.
Ketraco has commissioned the socio-economic survey and when completed the preliminary RAP figures
will be amended to reflect the findings of this survey.

KETRACO Compensation and Resettlement Principles
Asset
Land

KETRACO Compensation
Outright purchase of land will only apply to sites where
substations are to be constructed, and KETRACO will
acquire this land and pay the full compensation for it, based
on open market value. Wayleave acquisition of the right of
way (ROW) shall involve payment for the loss of use of

Payment Schedule
Compensation occurs
in a two phase
approach.
70% is
paid up front, and the
remaining 30% is

land (together with buildings and crop damage). Where the paid once that land
affected parcel of land is too small to accommodate further has been vacated.
development, consideration will be made for 100%
compensation for loss of use. Generally, compensation for
land within the ROW shall be in the form of a per centum of
the open market value of the land as determined by a
registered and licenced valuer. This shall range from 30% 50% depending on the degree of inconvenience.
Structures

Crops
Trees

Compensation will be provided at gross replacement cost of
all such structures affected by the wayleave trace as
established by a registered and licenced valuer. A 15%
disturbance allowance will be added to the value of the
structures.

& Crop damage shall be compensated at the value assessed on
the basis of the prevailing Government rates for crops and
trees as revised from time to time. Cognisance of seasons
planting schedules will be taken (based on information
acquired during the socio-economic survey).

A one-off payment
will be provided at
the time of bush
clearance by the
Contractor.

Where the PDP is deemed vulnerable, KETRACO will provide extra assistance, including
sourcing host land, support with dismantling, moving and building new structures.

Public Consultation and Disclosure
Public consultation was initiated during the EIA process in 2008. Since then community engagement has
continued as part of the wayleave acquisition process. For each project, as part of the ongoing
community engagement, KETRACO will instate a dedicated Resettlement Working Group to address and
deal with any grievances which may occur comprising of the local leaders and representatives.
KETRACO will then monitor the implementation of each RAP.

Development and Community Benefits
A portion of the LTWP revenue created by the selling of carbon credits will be provided to the
Government of Kenya. The carbon credit revenue given to the Government will be used to fund
Corporate Social Responsibility (CSR) along the KETRACO transmission line and in the LTWP wind
farm area.

Transmission Line Environmental and Social Management Plan
The following ‘Summary of Impacts and Proposed Mitigation Measures’ table (abbreviated from
KETRACO’s ESMP) will assist in ensuring compliance with applicable environmental standards during
both the construction and operation of the 428km transmission line.
KETRACO will be responsible for reviewing civil works contracts in accordance with the ESMP report;
coordinating the implementation of the ESMP by the Contractor(s), monitoring the implementation of the

ESMP and the civil works contracts in collaboration with NEMA; and, preparing annual environmental
progress reports.
The ESMP has taken into consideration the IFC Performance Standards on Social and Environmental
sustainability; it should be read alongside the EIA report for the transmission line which has since been
licenced by NEMA.

Summary of Impacts and Proposed Mitigation Measures
Potential Impact

Proposed Mitigation

1. DESIGN & CONSTRUCTION PHASE
Land Acquisition

Loss of land due to construction of
temporary and permanent access
routes leading to the transmission
lines, tower sites and sub-stations

Temporary loss of land use during
establishment of ROW
Training



Complete all necessary land acquisition in accordance with RAP and entitlement
Framework prior to the commencement of any construction works.




Public & Occupation Health and Safety
e.g. accidents resulting from sharp and
falling objects



Terrestrial Habitat Alteration




Noise & Vibration



Aquatic Habitat Alteration (including
wetlands)
Risk of Leaks or Spills








Organise environmental management and occupational health and safety training.
All Contractors and Supervising Consultant Field Supervisor/s shall attend the
training.
Preparation of a Health and Safety Plan for workers and impacted communities
addressing issues including: education of workers and impacted communities;
provision of personal protective equipment to workers during construction; and use of
child labour to be prohibited.
Re-vegetation of disturbed areas with native plant species.
Undertake selective clearance by removing tall woody species, leaving saplings for
quick regeneration of vegetation along the wayleave.
Sensitise the workforce and truck drivers on issues of equipment maintenance.
Supervise construction traffic, maintain plant and equipment, undertake construction
only during the daytime for peace of the neighbours, workers to wear ear plugs/muffs
as part of the personal protective equipment.
Minimise clearing and disruption to vegetation.
Reroute to avoid or minimise effect on wetlands e.g. Pesi Swamp.
Regular maintenance of site equipment.
Safety procedures for fuel storage and refuelling.
Dispose of oil residues carefully.
Enforce speed limits for vehicles during construction, design a separate vehicle entry
different from the common entrance with the residents, streamline traffic flow into
and out of the premises, initiate changes in traffic flow in the micro-area upon
commissioning, install approximate cautionary signage for motorists entering the
premises.
Ensure appropriate road safety signage.
Ensure all drivers adhere to the traffic laws and requirements.
Erection of bumps where human and vehicular traffic have high interaction
opportunities.
To minimise collision, undertake where necessary wire-marking to alert birds to the
presence of power line.
Soils excavated for the erection of towers should be used for re-filling and should not
be left exposed to wind or water for long periods.
Contractor should avoid steep terrain during the transportation of construction
material by using alternative routes or use light vehicles where appropriate.
Riverine vegetation should be minimally disturbed during the construction phase to
reduce soil erosion and safeguard riverbank protection.
Re-plant degraded areas with local species common in the area to complement natural
vegetation regeneration to improve ground cover.
Control speed of construction vehicles.
Prohibit idling of vehicles.
Water should be sprayed during the construction phase on excavated areas.
Regular maintenance of plant and equipment.
Investigate the use of catalytic converters.
Provision of dust masks for use when working in dusty conditions.
Maintenance of construction vehicles should be carried out in the Contractor’s camp

Road Safety




Avifauna Mortalities (power line
related)
Soil Erosion







Air Pollution (dust and fuel emissions)

Contamination of Ground and Surface









Potential Impact

Proposed Mitigation

Water
Management of Solid Waste
Risk of Fire







Electrocution from Live Power Lines






Working at Heights









Spread of Diseases



Spread of HIV/AIDS






Land acquisition and Resettlement




and a recognised garage.
Proper storage, handling and disposal of oil wastes from machinery.
Contractor must dispose solid wastes away from the site to an approved disposal site.
Temporary pit latrine for construction workers.
Establishing a network of fuel breaks of less flammable materials or clearing land to
slow progress of fires and allow fire fighting access.
Provision of fire safety system that includes training, fire fighting equipment; regular
maintenance of machinery, vehicles and equipment; and no burning activities to be
allowed close to or within the site.
A maintenance system to ensure physical integrity of structures is maintained.
Deactivating and properly grounding live power distribution lines before work is
performed on, or in close proximity, to the lines.
Ensuring that live-wire work is conducted by trained staff.
Workers should not approach an exposed energised or conductive part even if
properly trained unless the worker is properly insulated from the energised part with
gloves or other approved insulation; the energised part is properly insulated from the
worker and any other conductive object; the worker is properly isolated and insulated
from any other conductive object (live-line work).
Installation of anti-climbing devices.
Testing structures for integrity prior to undertaking work.
Implementation of a fall protection program that includes training in climbing
techniques and use of fall protection measures.
Inspection, maintenance, and replacement of fall protection equipment.
Installation of fixtures on tower components to facilitate fall protection systems.
An approved tool bag should be used for raising or lowering tools or materials to
workers on structures.
Use of helmets and other protective devices will mitigate against scratches, bruises,
punctures, lacerations and head injuries due to dropping objects.
Education, guidance and counselling on HIV/AIDS and other sexually transmitted
diseases to the construction staff.
Avail condoms to construction staff.
Review activities of the project to integrate with HIV/AIDS campaigns.
Develop appropriate training and awareness materials on HIV/AIDS.
Identify other players like community-based organisations, non-governmental
organisations etc on HIV/AIDS for enhanced collaboration.
Integrate monitoring of HIV/AIDS proactive activities.
Ensure that the displaced persons are: informed about their options and rights
pertaining to resettlement; consulted on, offered choices among, and provided with
alternatives; provided prompt and effective compensation at full replacement cost for
losses of assets attributable directly to the project; offered support after displacement,
for a transition period, based on a reasonable estimate of the time likely to be needed
to restore their livelihood and standards of living; and provided with development
assistance in addition to compensation measures.
Public consultation during the planning of power line and power line ROW locations.
Detailed design alignment or rerouting to avoid these areas.

Visual Impact

Alteration of Land Sites with Cultural

and Religious Significance
2. OPERATIONAL & MAINTENANCE PHASE
Exposure to High Electromagnetic
Fields & High Current Carrying Wires

Corona Sound Effect from High
Voltage Lines
Terrestrial Habitat Alteration









Risk of Fire









Noise and Vibration



Avian and Bat Collisions/Electrocutions

Organise awareness creation workshops/ education rallies regularly.
Permanent residence not permitted in the high voltage ROW.
Evaluate potential exposure to the public.
Enforce wayleave requirements for power lines.
Adequate wayleave of 60m where no permanent residence can be built.
Standard tower height.
Selective removal of tall-growing tree species and the encouragement of low growing
grasses and shrubs in transmission line ROW.
Cultivating native plant species.
Vegetation management should not eradicate all vegetation.
Cover energised parts and hardware.
Install visibility enhancement objects.
Maintain a 1.5m spacing between energised components and grounded hardware.
Observe manufacturer machinery and equipment guidelines.
Controlled burning of vegetation in transmission line ROW should adhere to
applicable burning regulations, fire suppression equipment requirements, and should
be monitored.
Create a barrier well beyond the perimeter of the high level noise area and the
community.

Potential Impact

Proposed Mitigation

Electrocution from Live Power Lines





Waste Management & Sanitation



Working at Heights








Cultural Diffusion
3. DECOMMISSIONING PHASE



Waste Management, Sanitation and
Hygiene



Vehicular Noise
Compressor Noise
Physical Hazards






Soil Erosion
Cement Dust/Pollution
Vehicular Pollution





Workers should not approach an exposed energised or conductive part even if
properly trained unless the worker is properly insulated from the energised part with
gloves or other approved insulation; the energised part is properly insulated from the
worker and any other conductive object; the worker is properly isolated and insulated
from any other conductive object (live-line work).
Installation of anti-climbing devices.
“Danger / Hatari” warning signs and cable makers around risky places, cable routes
and substations.
Solid waste holding bins (segregated into different compartments), engage approved
refuse handling agents for the various waste types, carry out an annual waste audit to
determine quantities and characterisation of wastes and hence mode of disposal,
identify hazardous wastes for specialised disposal.
Testing structures for integrity prior to undertaking work.
Implementation of a fall protection program that includes training in climbing
techniques and use of fall protection measures.
Inspection, maintenance, and replacement of fall protection equipment.
Installation of fixtures on tower components to facilitate fall protection systems.
An approved tool bag should be used for raising or lowering tools or materials to
workers on structures.
Use of helmets and other protective devices will mitigate against scratches, bruises,
punctures, lacerations and head injuries due to dropping objects.
Facilitate promotion of cultural preservation.
Ensure safe disposal of the waste generated during the decommissioning processes,
everything be done in accordance to the decommissioning audit.
Engage NEMA licensed waste transporters.
Control of speed.
Provision of hearing protection devices.
Adopting ergonomic work flow designs that tend to fit the physical tasks to the
workers and not vice-versa while maintaining a balance with expected productivity.
Compact loose soil and apply binding materials.
Provide appropriate hand, respiratory and body protective devices.
Proper servicing of project vehicles.

